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tLz ,12 g 1:9U~ Bf.J Et! 1fz: , Tm~ x * gH& ffl ~iJf.J Oi F Bf.J o(uj o lR b.ij ( a3 , b 3 , c 3) Bf.J ffl 114 

~&}j-=fi¾l5Z:!E1 (a3, b3, c3) Bf.Jfi*Et!fi!% 110 illt§ [nJ o IE]J]t, }j-=f [5Z:!Ej (aL a3, bL b3, cl, 

c3) i't~ 1f * Et!fi!! 110 ?t glj tE ;t§ a r 1 ~flr sf.J JJHB] sf.J ffi , lcj ffiHLz ,12 g sf.J {liU~ Et! 1fz:xt@ 
l'('] ~Jt 1t 1ta 
[0115J __t;1!:U§xt,~IR:!Eit (a2, b2, c2) sf.J~ffl~ 114 tEIR:IE1 (a2) sf.J:i&tl4'M:1/v__tgtl(5Bf.J 
tl(J3t~ffix1@Bf.J rt1fz:, tE[~}!j(t (b2) Bf.JJ211f4'T~~ .'7 ~E~tklt~ffix~·@l't~ rt1fz:, tE!R±!j(t 
(c2) Af.JJ211f 4'ftlJCJVG:1/v 1:cjtl(5A{}tl(J:l~fflx1@Af.J Et!1fz:o 
[0116] ~Jlt, tE~ r!R1-i1 (a2) sf.J1i* Et!N! 110 4', ep1J:illrl!cj §L~ xt@sq;j:3:J:i~ Bf.JJ211f, 
lttffi.~ 12 g 1JiU'#!cjJkf:.t§ :=1§ ~1tr, fil~IEl@IEI rJ211f f5Z:IE1 (b2) A1 s"J~ffl~ 114 s"J Et!1tr.~ 
Z9J l't~ oi J5rm~1--L 
[0111] Jlt5'r, JZ11f lR:12ix (c2) B-H&ffl~ 114 ft<JCJ!z.@J ~-½ ,ij{'E1,;tB :=1§ l't';; ~1fz:, iE!Jlt, J!lrli~J!z. 
~.~~~Bg~m~~~1v~~~__t;tl(5ffl:=1§~~m 
[011 sJ mL ep fie: It t&~ ,12 g ·l:tk~:1/v '7 2k 5;f§ :=1§ sf.J rt 1fz:, Jm r !Rti (a2) sq fl~ Ffifi!* 11 o 

7J'JJiJtE~ AFn, tEtl'l :=1§ r 1 ~fif sJ.JiJHBJ 4', ~d>tEJZ11f lR~ (62) a1, ~x1@r f,A!cjtl('E,;tl# :=1§ Af.J 
Et! 1fz: 1~ sf.J Et! 1fz: sf.J ~It 1t7t o 
[011 gJ R::!Eit Cc2) te.t§ !Alo ep, #:}j-=f l5Z~ Cc2) s"J1l * Et!li'4t 11 o rr, ep 1lfJ[[ffl !cj §I~ x1 !.l'Z 
6113 ti~ 61 J21 j"f, It t:JH~ ,8 g 1~H~ lcj 2k E ;tg a 61 1fz:, ill tET ~in 4' , frJ21 * lR i:P1 (b 2) A15t 
flj~ffl~ 114 l'[''] ~i}L~i)JmJ~ito 
[0120J ltJJJt, ~;t§:=1§T 1 ~flrs1:t:tJHB]s1-o/:l:>1ffi:*3g,~TfR:IE1 (a2,c2) l't{J1l*~fi!! 110 s14ij: 
~~'7Jm-=fJ:t1mBf.J!Rr!j(t (al,a3,bl,b3,cLc3) Bf.Jfj~ftfi!! 110 sf.J4ij:~~~[n],x~~llittBi 
~2k&om~~:1/v~:1/v~$tt?~~mwo 
[0121] t[[ffl% 1 ~)Jfil::,ry·;ct, YvlttLz~,12 g ~lziMLz~,12 s s"J4ij:~~~M~lfc'.~ 8la,82, 

~xiLl~IEI r~ffl~ 114 61 Et!1:V:~i)J B"J0fft,'s"J~O[PJB1~f/4)' IE]Jlt, 8~~t;J'ijJfMJS:ttB1~A $;J'}t, 
'+f-/.~~ D ~Fl~ 
Jft' 1T /g/J 1=m ; 11! a 

[0122] Jlt5'r, -ti:% 1 ~JJ~hs:t 4', 1t:Hf ~We~ 81a, 81 b :>b-½ ~IM~ 116 tB !Al l't';; 1fz: Vcl, {§. 

m 11,; 1;\iU~ Jt1m sJ.J 1fz:, 13U 1zQ Et! 1:v: v c ta 

[0123J % 2 ~Ml::if s:t 
co124J tE~ 1 ~Ml1f.rt4',x11:cj~ffl~ 114tt'l!Als1mcttm:i!1i~~m%mf%$;M~mctt 
8la,81b, 11:3. ill PT~ EB-g~ffl~ 114 ~!Al B1Wc~m%Mo ~Jlt, ~T*, 1t Yv% 2 ~Ml::if 5:t, 

ES-g l:t~ffl~ ll4 $T mf~~B1rt'~* Et!tffi. 6L62 ~.:-t&Et!IM~ 116 t§IAJB1Wc~m%MM~lfc'. 
81a,8lb B1'tlim:1/v13iJ31HriRSJJ o 

[0125J 1!110 ~*~% 2 ~JJ'filh:itl'r'l~.ft"¥=~:al'r'11it~~Ni 110 6'-Jtnt/4Jl't''11JB:t!Til!lo 1!111 

M 10 4' 61 F-f ~tJJJf B~fiu J'\'~ttUll,[~ o 

[0126] tE I±! '7 "Pti ffli'Lz 61, 62 ~lz it.iMt~ 116 ;f§ fnJ s"Ji£t~mm M!Jr ~i£t~ 8 la, 8 lb s"Jtl 
mT, w~:iM!fc.Mrl&lfc'.tt 81a ;fQrp~l'fft!t-& 61 of.J.=t-1Jt C ft!ttfll:R) o Jl:1*rm ~, 'rffi~~'ij'.~fll:R:fL 
51 W:.atE11frtJ,l1Jt-t -g M ~We~ s 1a t§ l::t$>7H9!Ll C tE 00 1 o, 00 11 "P J-J 1r: f~n o 

[0127] IEIJ!t, tl:% 2 ~Ml::if s:t cp, !IQ 00 10 M~, {f!tfM!:fL 51, 71 We~ 1v, 1HtWJ!1# !Al ~tfu 
,12 :m: 11: , * 114' tl'f ft! ti 41 M 1 $ t-m ,12 0 a~ , 13U 1zQ ill PT 4' ~* ft! ti 61 M 1$ ~:a~,; f m 
tih ,8 , 1t =rt: fM! :f L 51 , 71 We :a AA tt 11B tl B1 7b ::f !Al tih ,8 ( ~, Ill~ I!! ) o 
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[0128J epifft% 2 ~nfil1Js:t rp, J,\m j 3'U s"J~ffi~ 114 xl~, ft1JfHJ\1J!1 M mlz:JNc~ 8 la ili1fz: 

T% i tf j JU Bf.J ra1*1'r 140 Bf.J1He h: Bf.J1ilH1J, IE]JltJAffi j JU Bf.J~ffi~ 114 /"4:Bf.JPiftff&:M 
~]N2~ 81a lOffi j JUBI.J~ffi~ 114 zi'B]B"J'f~~ rt!~P,&Ll5z:o 
[0129] :'fj5[>, fA% (j+l) JUB10g&ffi~ 114 X9t\~,1!Btmatmmlz:re~ 81b fil1fz:rffi i 1T j JUB1'.I 
s11*ff 140 Bf.JiS-~ ,8 Bf.JJE~ ~lj, IE]JltJA% (j+ 1) JU ITT~ffl~ 114 r:'ts"JPiF1fffi'.H-tfilNc~ 81b 
toi~ffi (j+ 1) JU Bf.J~ffit~ 114 Zi'B] ITTm~ fh~P,&i& 0 

co130J IEIJJt, erHf:ftJB 2 ~JJfil1Jrt:rp, rn--f::f~~iuwt%~~PiriJ, IEIJJt, j'jt~~5iti:!tiiHr 

[0131] :'fj >'r, 1:Effi 2 ~nlli7J s:t rp, M mlz:JNc~ 81a,81 b ~Xt ~ rp tit rt!i9i 61, 62 rJJ>Z rt! ~tt 
116 t§ IP] ITT We~~ ill 1-r I!!~ nx; m rm m )Jx; s"J , IEI JJ:t, ~ % 1 ~ JJfil 1r :rt t§ IP] , x rm ft mu JJE: I J¥ "F 
:UltmI!¥o 
[0132J :1j5r, fr% 2 ~JJfil7Y:d'.:"P, 1tffl ~~~~ 114 +rtJ B11Nc~M%mMmlz:1Nc~ 81a,8lb o 
M ~, j'jt~JJl!'.%JJr mlz:tfc'J~ 81a,81 b to~ffir~ 114 Bf.J~fll!I!, iEI Jlt, 1i~ fhftis"J~ i'8JNe1t~f~~ 
~o ep,ftJB l ~l1lli7JA:"P, EB~~ffitt 114 tl'l[P]Af.Jl'IBM~%JJ)GJJHiil'IBM 81a,8lb, IEIJ1t1v 
T11J§1lMm§:J'b§~, rm~1!Mmlz:1Nc~ 8la,81b ~~ffi~ 114 it~ o ~ Jltt§X1, ft% 2 ~nfil7JA 
rp, ¥9:ifi!f¥:ITT£,~. ep~1J{ftl,\1Jl1Mmlz:1Nc~ 81a,81b ~~ffi~ 114 :i,:,@,, ft~#:rrtltrt!ti 61 
s"J $ it it ~ , ff;lt j'jt {JJ$ Wfl 1l rt! tij~ , iEI Jlt, ~ i'B] Ne 1t ~ f{f ~ JjL 
[0133J ~rm, ~1!Btma1/¥tmlz:1Nc~%fiJG1v-½s~1*1"f 140 B10tt-tn,e'Y:x., IJ!Llj'jt~.!'f:JJf~~5.1aB1'.I 
i3+fil'b~o~Jlt,ftffi3~l1lli7Y:d'.:,ffi5~l1lli7Y:d'.:"P~~EB~~~~ffl~ITT1Nc~M%mi3+fi 
ffict~, rm~rimmlz:rJ1i'JtITT5IlHtITT1}~ -=r D :1j >'r, ftffi 6 ~nfil1Js:t ,ffi 7 ~nfil1Js:t rp J§'J&~ sJhl:! 
~~ffl~::f[P]~JNctt~%fiJGM&JNctt,rm~~M&~~~~~~ffl-ro 
co134J m 3 ~nfil1Js:t 
[0135J lfil 12 ~*~ffi 3 ~nlli1Js:ts"Jrt!ft~*WITTfi~rt!fti 110 s"J~ttJB"J~JHl,\1,lfil, lfil 13 
~*~ ~ l!l 12 rp s"J H-h ~tJJHB"JflDWl"fUttl!I o 

[0136] ~i:i 1!112 Jifr~, ttffi 3 ~hffiJis:tifi, Mmlz:JNc~ 81a B10~$it ~lltfl l!=iJ 1::ifNH!S1$, _§_ 1JBfWi 
01 qi :ffii rp t* r:t! tli 4 3 ITT 7J A% m O 1¥ ff r:t! ~ 13 5 7'J 1Jllfi 01 rp t* EH i9i 4 3 to ~JHLi r:t! fli M 21 £ 
:i':Et~l~J.glt, rp~fhti 431v1lffffl~ 135 "PB"J:!h~Tfh~&, fil:tr:ra1*1'f 140 B"J~;j:,&~,8 So IE] 
JJt , ft JB 3 ~ JJTh 1J :rt rp , m mlz: rJJ j'jt ~ ~ 1 ~ l1lli :1J· rt: tl'l c:t ill~ w 51R 1t 0 

co131J m 4 ~nfil1Js:t 
[0133J lfil 14 ~*~% 4 ~JJ'tfi1Js:tsf.Jrt!ft~*Wsf.J1i~rt!fti 110 s"J~tz;JB"J1J{Hm~o 
[0139] ~lh~l!JJiJr~, M~Wc~ 8lch81b :n"~UW~T1W-~rt!N! 110, ill~ffl~ 114 Jfi]Jx;7v{E: 
~tit, ff:_§_, it~iJ~ ~iJJR~ 116 3i~o Jlt~r, ft% 4 ~hffi)Ltttfi, Mmlz:JNc~ 81a,81b Eb ~~if 
~ 114 t§ltrJs11Nc~M%ma iEJJlt, MfilNc~ 81a #irnxt~ 3 hfi'B]tig~~j 13 itt1-fTT.fLB"Jtl~£1! 
fL 73 '7fh~t~ 116 Ji~, JJr~fficti 81b ilifnJ,r¥t~rnx0% 3 ~i'8Jt{g~~j 13 it!:1-fHfLB"J~fu!I! 
fL 74 ~rt!~tt 116 Ji~" Jlt>1r,~"IBlrttUtil~L 
[0140] ftO% 1 ~JJfil7JAJifr~,ft1!Mmlz:1Nc~ 8la,81b ill~ffi~ 114 :n":BiJ%fiJGYv 1 tl.zITTtl 
m T, i'r rt!rn-$t2A, ~ ~ [8] JE f:§.fv. ITT 3&1€z h:t§ ~~, IJ!UM mlz:JNc~ 8 la,8 lb sf.J rnm~Z~~ ~, 
if Ert ::f tg~ JE it P,& i& Pf% 0 ~ JJt t§ xt , fl-z ffl ~ 4 ~ JJfil 1J :rt , w &T1i ~ rt! ft! 11 o W::i= m ffi52 Wet~ 
8la,8lb, 3f _§_lij ~~~ 116 Ji~, IE]J]t, j'jg~~ll1tHfit.fdt, tt~nf%i't''.JU.&r&f:ft:tJ o 

13 



CN 102682697 A 11/15 }n 

[0141] % 5 #JmI:ifs:t 
[0142J lfil 15 ~*~ffi 5 ~trili:if5:t61 Egft"¥:*w.611~t~ Egftt 110 61ti1ft~611HH100 o i~~ 

5~JmI:ns:t"P~mffi3~ffi:ns:t~ffi4~JmI:ns:tillfiffl~ffiM~ti1f~,a~oo14m~~m 
11W re~ 81 a B":1 %tft , ffi % PXi 1111B ti a,HI Mi i:r tl! ~ ti 4 3 o 

[0143J ltl.tlt, :n!ffi~ 5 ~JftlX7Y:cl'.:, l'!t~5sHtM~J1Jl'!L ~r%'!QfF61Q,&i&!'!tjJ o 

[0144] ffl 6 ~JmI:ifs:t 
[0145] -tzri~ 2 #JmI:if .itm~, fr EB ~~ffl~ 114 ~[RJ B1riic~~%nlGMl!Wr-'ic~ l'rMlm f, fil 
DJ l;J, ~4f M 11W re~ l;J, ~ ~ ~ffl ~ 114 1r::;t t§ 4~, 1m fr 1JlHi a1 ~ ~ffl ~ 114 :£,i: 61 :if s:t W:lr fr 
~ffl~ 114 61T ~1m1J a 
[0146] :jj~jfliL ~~4tJJH£zlN2~Ez~1-1W.~E=gN,1r 110 ~f}U-fzll Eg~~ 116 ~ti, llliJfm~t£~ 
PiFi'l'JQ,&i&!'!t:1JJK~,1~Bt2.:a:~ 4( ~ 5) ~hffihs:ti:rt~j£0 
[0147] it]Jlt, ttr*, iR~xt~~ill1Ttliif, ~4fm~re~ EBkJ~ffi~ 114 )f~ldJB1re~~% 
AA, l;J,1JBttat ~~tlrH~ 114 ~~61:ifs:tW::atE~fflti 114 61T ~1~L #Ji~ rt!fJJHi 116 ~1* 
1t s1 ffi 6 # JmI :if :rt o 

co14sJ oo 16 ~*~% 6 #JmI:ns:t "P 61 Eg7t"¥:*:a6,g1tffi Eg~ 110 6,gti1f1~6,g1JBttoo, oo 17 
~ ~j lfil 16 rp ~ J- j ~ tJ] H Ef1 fi-D iflHflj tin lfil 0 

[0149] J}Ji 1 #ffi1f5:t~ffl 5 #!Jffi7JA,~ 1 JiJW::aifMW&re~ 8la,8lb,{§.frffi 6 #!Jffi 
hs:tr+i, m~PXi&¥11Wre~ 8L # Ji, ~11t=: ~1Jltx 116a 
[0150] -tzriOO 17 m~.~fJ=i:g~j~ 116 61lff~re~ 81 kJ"Pfl'trt!.tlz6L62 ·!EQ,~X1%mfr 
ffi 2 ~l'i3Jt{g~~j 12 -16,gJfc'ii~ill1Ti-!l~M%~ffc'J~" fJBti&r-l!Wlfc'J~ 81SJ6,g%~Jir10016 
m~, 11~~})1-[P] □1~ffl~ 114 lt1t:lil:t~ffl~ 114 □1]'CJ.i]'E, # Ji~;t,00: IPJ 01 Eg~~ 11517~ 
1* £ *-=f tk 0 

[0151] ~ffl~ 1141{dtt}EBrJifJ'¥,Eg;tj 6L41 ~m!Hlf5<),,1130d JiH§,{E3_,/jfl!Wre~ 81 EB~ 
"Ptl EgTf 61 t§ fRJ 61ffi::~~Jf~M, E§JltfffiJI~3c,.=ttJL E§Jl:t, ~ffl~ 114 fr00 16 "P 1PJ:;fi1f ?J'­
x, # Ji, M1$~*%PXiMl!Wre~ 81 i'r'.ltffl?J'- o iEi~M1$tffl?J'-%PXiif.fifu1l.JL 51, 1t~ffl~ 114 
_t; "Pt* r:t!fli 61 ~t~ o EB .tit, lff 11Wre~ 81 :trl "P tl't Et!.tli 61 ;f t,§--1i TtJttfu Et!.-5} ~ o 

[0152] Jlt5r, tEi~13U "P, 1tttfu!l!.JL 5L 71 1£:a171JBtlTIS1tEt§ [nJ :l:i!L12~~, 1B. ill PT l;J, 1£:a17 
µJZ 11 ~ [R] :tih ,8 ( i't' ffii?r f?fl ~ ) 0 

co153J :fj)lr,tt% 6 #nfil:1J·s:t"P, EBr1t~ffl~ 1141PJ::-t1~~*xMf$. lz-'IJlt~ffQiF1'.Ai~ 
Zf{$1Ll7 J'.'>-~*" :;:c;11 s 1',k-{'-g; 140 r'i{-1-l:Jlll.-J:V.0; r1:i· ,';fi':i-J:V.fr,f; b r'i{-,riTAl:.MI-- ':RI ·LI, --fr:kk 6 \•'-,i:fr_;---t;::::cf'- rh 
)(.!o; r:Jf-J7JJ.zr/\,::t:~BB/+'-§ J:l'.J1JJJJ'IJX-P,-"g,t1;JVIJX-r:1,_"Sp:JPJflt.f:t.a L"JJJ-u,1f:~ "¼:JJlli/JJ:'.\.'T, 

frf1Btia1~ffl~ 114 s,g%Jt$%:trl"P~~ti 43/ ltt:K~tl~ 21 z.r'BJW::i:ifftM~~~ 81 
IPJ::-t{~Ufil1$1'1'0%xlllfc~ 8lda ctJJlt,*§ IPJ~:J-kf~ 114 i'1'0::-t1muM1$i'r'.!tffl?J'-, ep*§~fu:HL 71 
~1m:61QiJ±ftEiiJ:izs:s11*1'f 140 B11'5-~,121WfBt5}xre~ 81d Q»_i&,:o 
co154J -tRfflffi 6 ~JmI:if s:t, lJf 11W1£ti 81 f&'.W::a171JBtmaJ s~ffit~ 114 ~,i:, # Ji, ~1'!= ft!. 
~ ~ 116 rm Eg nzJ&'. ~ 5E ft, IE JJt , §t ~ # fJl m ~ J1J ~t 015.11\ ft o 

[0155] % 7 #ffi:ifs:t 
[ 01 56 J lfil 18 ~* ~ ffi 7 ~ tr'i!i :if s:t 61 Eg 1t "¥ * w 6,g 1t ~ Eg fi'4t 11 o 61 ti1f ;t~ 61 ~lHi lfil o 

[0151J -tzoi-~OOJiJT~,ffi 7 #!Jffi1f.r\'.:"P,1t~f'!=~Wt~ 116 B1M~~~ 81 fr11BtiR15::ffiE1* 
N~4t.135( ltfi~f,&Jz 21) l;J,&Efli1t1'f 1400 
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co153J -tzri_tJifiJ!, M~lfc'.~ 81 c Et!~~ 116) xt !cjrp~Et!l'Lt 6L62 :t§IPJ6'Jlfc'.~m:itt1:fl!I~ 
AA% mHr; AA , IEI l1t , ~~Ji :fu !cj r:r ti Et! l'Lt 6 L 6 2 6'\J :=t tft o tE i~ ~ 7 ~ 1Jili 1J it rp , -Mtft Et! ¥M ~ 
116 6'\JM~lfc'.~ 81 ftrp~j'J(_Et!l'Lt 61,62 6'J~1:lli~iE-:lt¥3FJL6'JJf:0ijto 
[0159] Jl:r>1r, ~ 7 ~hfil}fiti'l''11iHi~Ji!t 110 4'i'l'J±]fitl30"-ifLltl,[i!IH:l!I 17 4',~1JU~J1Ht 
*7]\ 61 ~~7} 61 pg~ 0 
c 0160 J -tR m ~ 7 ~ M[1J rt, m ~ rfc'J~ 81 1Bttx:a 1v ft 1xHJ-11JH '=J ~ffi t~ 114 :m~, * _§JI _ffi[ 

{jJf Et!w 135 ~R.s1f*~ 140, # Ji, ifil:i1,tftft Et!~~ 116 rm fg {il11U~ 5Eit, IEI l1t, ~£JJlM~ 
J}J tg~ sb itt ~ :!v 6'\J 5.1HL 
[0161] llt!Jr, 1:E~ 7 ~JJ!!i1JS:t rp, R~~!cj r:f:it£¥. Et!t& 6 L 62 :=ttft, PT~ ftM~lfc'.~ 81 6'\J H 
JLOOfR~'¥ 0 :jj>7r' ft~ 7 ~M[1J5:t 4'' M~lfc'.~ 81 ft1ilH,mff15,m{~Hi Et!~ 135 ~R.~~d* 
~ 140 i'l'Jfti' ~ ~, {1:3. ill PT ~ {)UI _ffi[ ~ $ 0"- o 

[0162] @ffl 1:JIJ • *%1:JIJ 

[0163] :zls:1!¾:~~rRr _t;)£!km[7JA, PT:itt1f~T@ffl ,*%0 
co164J ,wu-tzrixtrfjJf Et!~ 135 s"JtiH~rm a, ~tJJJHLzEt!l'Lzm 21 ;fPrptj'J(_Et!l'Lz 43 ~ti~ 1 m 
['A] tfi~H~ 11, 11:3. tE)iJ ~ 1:Jlj-[zp ~ftfKH,mff,f !cjfflt:j;& Et!l'Ltm 21 :£~6'J7Ji-ti&ll =f'-~1*m' ftlh~=f'­
~f*m;fnfflttLt Et!t:&m 21 ,J(:J'#fJlJHLtt13~Hl 10 o ft :1/;J =f'-~f*m, PT~ 1tffl 1t~l'Lti5Z:!E-:lt 140s fil 
1$ 61~f~' ill pJ ~ ffffl :jj>7r i!l~AA7T561~t~ 0 Pi~tZJr' ill pJ ~Jv ~ 83~ IP]frp~lfc'.~m~AA 
i'l'J ~l'Lt, lfc'.~f&llt~N JR i'sJ tfi~Hj, fflt tLttfi~~ i'l''1tiJ AA, iEPT ~Utr ~,}#3fiJ3!Jt: i'l''1tntiJfr :1/;J 

~f*rm ft :1/v{;\iHi EH~ 135 ffffl o 
[0165] :jj5r, MrittffiA{llH~~tf 135 6'J1ir:arm B, ~T EFsf*ig 140 6'\Jffltl'Lt~B g ;fP~l'Lt 
~ ,8 s z rBJ ~1r, wu-tzri-tzri ~ 19 ml]\, iEPT ~firrffltl'Lt~ ,8 g lP~ffl Et!tLt 118 zr'5J, li*t~§iJ 
rn 7]\, iEPT ~1irrfflt1'Lz~ ,8 g :fn1JU1n15EftJtfm Et!fir6'Jlfc'.~zrA] 0 
co166J xtrf~t~ Et!ftt 110 6"1#lx.iJJrm ~L ~rR rtr:EFsf*1'f 1301v ~imA1t~s"Jnttf:MJHsJ, fx ft 
mtm~Bg~N1:cj~m~ffl~@~Et!m~~fflffi~~1J~ 0 ~~,PT~~~T1JS:t~~,ft 
rsf*1r 130 7'J 9'ifili:1t~i'!''.);rzg1f1JHsJ, 1t1&ffl~ 114 :1/v£rtE~m, *Ji,~~ 1 ~firlP~ 2 ~ 
firtJJtj£T~~/~~ 116 ~lz~fflEHi:& 118 6"J~~/~,1!1¥1iEH~ 1351¥Nl;s1f*f'f 140 6'11~ 
ffi~ffA§':361 rt!lli, z.J§, ft~1liH1114 AA1v ~~m~fflM@~it{iz:o :jj>'r, iEPT~ ~tE:iz1 
~~~~~fflffi~~~m*it,#li~iz1~AA~~*ff1~~fflffi~~ff1~*1t$:1/v!cj~N 
~ffi~@~ffi~7JA~~,iE~~~~B3Et!~5t#~&fi~~t&~BS~~~&%~~# 
'g' 140 1frtJ\13tl5E (set) ~¥rrt6'J7Ji-t#Jx:i}J o 
co161J x ttP]~frr#IRiJJ, rSJi'ft$®:ct:~~~~M[1J:rl'.:6"JM~W2~-i&:i:r1t~ rt!Nt 110, 1rJHMft 
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i i i i PGPUB· i i i 14"40 i I I I I USPAT, I I I • I 
1[843 r3 r2 and capacitor U& i□DJ iLJN j2016/12/29i 
i i i i PGPUB· i i i 14"40 i I I I I USPAT, I I I • I 
1[844 l□o l-841 and (data or data line) near3 insulat$3 I U& l□DJ :LJN j 2016/12/29: 
i i i i PGPUB· i i i 14"41 i I I I I USPAT, I I I • I r 1[]8 i thin-film transistor and data line and source i U& :□DJ :LJN ! 2016/12/29! 

1 .......... 1 ................ 1 :::~!~~~:.:~~ .~~~:idelI:~~~de .and. drain ................. I ~~~~; 1 ........................ 1 ................... 115:08 ............. 1 

'[84611205 I thin-film transi5'or and data line and source I U& l□DJ :LJN ! 2016/12/29! 

1 .......... 1 ................ 1 :::~!~~~:.:~~ .~~~:ide~~c~~~~~ .and. drain ................. I ~~~~; 1 ........................ 1 ................... 115:.19 ............. 1 

r7 r7 r6 not 845 I U& l□DJ IION I 2016/12129I 
, i i i PGPUB·, , i 15·29 , 
I I I I USPAT, I I ! • I ri□r20070029644" iu& i□DJ iLJN i2017/03/21i 
i I I i PGPUB•i i ! 13·25 i I I I ! USPAT, I I ! • I 
,----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------r l□I ("5811846").PN. OR("7358532").URPN. I U& :□DJ :□N j2017/03/21: 
i i i i PGPUB•i i i 13-25 i 

l ........ ..1 ............... I ..................................................................................................... J~~~~.I ........................ .I ................. J ..... -.................. .I 

roo ID! thin-film transistor and data line and source i U& !□DJ i□N ! 2017/03/21 j 
I I I electrode and gate electrode and drain ! PGPUB; I I ! 13:29 I 
I I I electrode and (electromagnetic adj shield$3 I USPAT : : j : 

!□l□!layer) ........................................................................................... : ................. :

0
:
0

! .......................... : 
i S51 I 1 I thin-film transistor and data line and source : U& : ADJ : ON ! 2017/03/21: 

!LJl□I (~l~c~~~~:~~~~~cd:djns~i~~~~n3 ~~~ert ..................... 1~~~~;1
0

I

0
114

:
04 

.......... j 
i S52 I 2 I thin-film transistor and data line and : U& : ADJ : ON ! 2017/03/21: 
I I I ( electromagnetic adj shield$3 layer) ! PGPUB; I I ! 14:04 I 
!LJILJl ....................................................................................................... :USPAT_j□:LJ! ........................ j 
I S53 I 1679 I (TFT or thin-film transistor or thin film I U& : ADJ : ON j 2017/03/24: 
i I I transistor) and (data or data line) and (shield : PGPUB;: : i 10:21 : 
1 .......... 1 ................ 1 or.shield .. layer .or.shield .. electrode) .clm ............... .J USPAT .. : ........................ : ................... ! .......................... : 

11554114419 I H01 l27/3272, 124,3262,3265,3276,3248 or I1u& _1r□J 1I0/IJ 12017/03/241 
i i 1G02F2001/136218,13629or ,PGPUB,, , 

1
10.35 , 

! t t l l l ~ l 

EASTSearchHistory.15838138_AccessibleVersion.htm[5/3/2018 12:53:40 PM] 



EAST Search History 
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l865 ILJ02 11863 and SS4 I us- 'LJDJ :LJN !2017/03/24! I I I I PGPUB·i : i 10·35 : I I I I USPAT, : : I • : 
1[866 r3746 i

0

Electr$3 with shield$3 and TFr I US- :□DJ :LJN i 2017/07/07: 
I I I I PGPUB·i : l 14·01 : I I I I USPAT, : : I • : 
1[867118946 i Electr$3 with shield$3 and TFr and (data or I US- :□DJ :LJN l 2017/07/07: I I I data line) I PGPUB;: : ! 14:03 : 

! ....... ..J ............. ..J ..................................................................................................... ..J USPAT .. : ........................ : ................. J .......................... : 
1[868 r6665 I H01 l27/3272, 124,3262,3265,3276.cpc. I us- 'LJDJ :LJN l 2017/07/07: 
I i i i PGPUB•i i l 14·03 i 

! ....... J ............. ...1 ..................................................................................................... ...1 USPAT, j ........................ j ................. J ...... • ................... j 

1[869 r 6665 I H01 l27/3272, 124,3262,3265,3276.cpc. I us- 'LJDJ :LJN ! 2017/ 07/ 07\ 
i i i i PGPUB•i i i 14·04 i 

1 ........ ..1 .............. .J ...................................................................................................... .J USPAT'J ...................... ..J ................. J ..... • ................ ..J 

I I I data line) I PGPUB; i i l 14:05 i 
l[S60118946 I Electr$3 with shield$3 and TFr and (data or US- ILJDJ :LJN ! 2017/07/07: 

I ........ J .............. J ...................................................................................................... ..1 USPAT _j ....................... ..! ................. j ........................ ..! 

l[S61 r50 r9 and S60 us- ILJDJ !ION I 2017/07/07! 
, i i i PGPUB·, , i 14·18 , 
I I I ! USPAT, : : ! • : 
11S62 r442 i Electr$3 near3 shield$3 and TFr and (data or us- :u□J :ION i 2017/07/07: 
I I !data line) !PGPUB;i : !14:18 : 

! .......... 1 ............... 1 ....................................................................................................... ! .usPAT .. ! ......................... : ................... 1 .......................... : 

r3 ILJ41 l869 and S62 I us- 'LJDJ !LJN l 2017/07/07! 
i I I I PGPUB·i : i 14·19 : I I I ! USPAT, : : I • : 
11854 r540 UH01 l27/3272, 124,3262,3265,3276,3248 or us- i~[oN7 2017/07/ w 
I I I G02F2001/136218,13629 or ! PGPUB; t .................... ..JL .............. J 13:01 j 
! ........ ! ...........! G02F1/136213)_.cpc ......................................................... j USPAT.J ........................ .! ................... i ......................... .! 

11S651[8966 I Electr$3 with shield$3 and TFr and (data or I US- ILJDJ :LJN ! 2017/07/19: 
I I I data line) I PGPUB;: : j 13:01 : 
I I I ! USPAT : : ! : 

IIS66I12375 I1S64 and S65 I US- i□DJ iLJN ! 2017/07/191 
I I I I PGPUB·i : i 13·02 : I I I ! USPAT, : : I • : 
l[S671185311 I Electr$3 with (electrode or shield$3) and TFr I US- i□DJ iLJN ! 2017/07/19i 
I I I and (data or data line) I PGPUB;: : j 13:03 : 

!□1□1 ....................................................................................................... !USPAT_j□!LJ! ........................ j 
I S68 I 5 I Electr$3 with (shield) and TFT and (data or ! U& : ADJ : ON ! 2017/07/19: 
i I I data line) same (directly adj overlap$4) I PGPUB;: : i 13:05 : 
I I I ! USPAT : : ! : r 101 I Electr$3 with (shield) and TFT and (data or ! U& :□DJ :LJN ! 2017/07/19: 
i I I data line) and (directly adj overlap$4) I PGPUB;: : i 13:06 : 
I I I ! USPAT : : ! : 
I i i i PGPUB•i i l 15·09 i 
r□ l□i Samsung Display "Co.", ltd.as,aanm. I U& :□DJ :LJN l 2017/07/19! 

I ....... ...I ............. ...1 ..................................................................................................... ...1 USPAT, j ........................ j ................. J ...... • ................... j 

i i i iPGPUB•i i l15·10 i 
r1 ID! Samsung Display, ltd.as,aanm. I U& :□DJ :LJN l 2017/07/19! 

1 ........ ..1 .............. J ...................................................................................................... J USPAT, j ........................ ! ................. J ..... • .................. ! 
i i i iPGPUB•i i !15·10 i 
l[S72 r 7788 I Samsung Display CD ltd.as,aanm. I us- 'LJDJ :LJN ! 2017/ 07/ 19\ 

1 ........ ..1 .............. .J ...................................................................................................... .J USPAT'J ...................... ..J ................. J ..... • ................ ..J 

1rss1 1122584 ll(H01 L27/3272,124,3262,3265,3276,3248 or 11u& . i~ilON 1120~7/07/201 
i i iG02F2001/136218,13629or iPGPUB,:I j !09.19 : 
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, i i i PGPUB·, , i 11·28 , 
I I I I USPAT, : : ! • : ri□r20140138651"U& i□DJ iLJN i2017/07/20i 
i I I I PGPUB•i i I 12·09 i 
I I I ! USPAT, : : ! • : r i□r0130248933" U& i□DJ iLJN i2017/07/20i 
i I I I PGPUB·i : i 12·11 : I I I ! USPAT, : : I • : ........... • ................ -....................................................................................................... • .................. • ......................... • ............. . .......................... · 
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! ....... J ............. ...1 ..................................................................................................... ...1 USPAT, j ........................ j ................. J ...... • ................... j 

llS76t 11:3:d:5 ~~~tJ J: J;~1

~;o~;J 
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The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 
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In addition, information on the status of the application, including the mailing date of Office actions and 
the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through 
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 
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Glendale, CA 91209-9001 
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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 
submit a written request for a Filing Receipt Correction. 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 
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lnventor(s) 

Applicant( s) 

Yangwan Kim, Yongin-si, KOREA, REPUBLIC OF; 
Wonkyu Kwak, Yongin-si, KOREA, REPUBLIC OF; 
Jaedu Noh, Yongin-si, KOREA, REPUBLIC OF; 
Jaeyong Lee, Yongin-si, KOREA, REPUBLIC OF; 

Samsung Display Co., Ltd., Yongin-si, KOREA, REPUBLIC OF; 

Power of Attorney: The patent practitioners associated with Customer Number 23363 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/660,813 03/17/2015 PAT 9842892 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
REPUBLIC OF KOREA 10-2014-0100700 08/05/2014 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 01/02/2018 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/838,138 
Projected Publication Date: 04/12/2018 

Non-Publication Request: No 

Early Publication Request: No 
Title 

DISPLAY APPARATUS 

Preliminary Class 

257 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

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 
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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 (1-866-999-4258). 

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 
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). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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Certification of Micro Entity Status (Gross Income Basis) 

7. ALSO ENCLOSED ARE 
Request and Certificate under 35 U.S.C. §122(b)(2)(B)(i) (Request for Non­
Publication) 
Preliminary Amendment 

Includes "Cross-Reference to Related Applications" 
A Petition for Extension of Time for the parent application and the required fee are being 
filed concurrently herewith. 
This application is owned by ___ pursuant to an Assignment recorded at Reel 

, Frame .,......,,..-- -,----, 
X Information Disclosure Statement (IDS) 

Copies of IDS Citations 
Certified copy of Priority Document( s) (paper filing only, if foreign priority is claimed) 
English Translation Document (if applicable) 
Return Receipt Postcard (MPEP 503) (should be specifically itemized). 
Other: ---

8. DIRECT ALL CORRESPONDENCE TO: CUSTOMER NUMBER 23363 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

Syn-~ 
Peter . sueh 
Reg. No. 45,574 
626/795-9900 

LEWIS ROCA ROTHGERBER CHRISTIE LLP, P.O. BOX 29001, GLENDALE, CA 91209-9001 

-2-



DATE: December 11, 2017 

FEE TRANSMITTAL 
UTILITY PATENT APPLICATION 

Docket No. 
Inventor( s) 
Title 

148454 Duplicate_ 
Yangwan Kim, et al. 
DISPLAY APPARATUS 

FEE CALCULATION 
·. , .. - ,:, .. : //, : "" :,· ,j 

-Y: :/.: ,.,;,, . 
., .. 

[ ' "'~u.Bier .. :;\..: 
Total Claims 1 -20 

Independent Claims 1-3 
Multiple-Dependent Claims Fee 

Cl,.~ FILED l;,ll ntity 
Extra · . .·. '~11fe 

Small Entity 
.Rafe· 

Micro Entity 
Rate 

=0 0 X $80.00 $40.00 $20.00 
=0 0 X $420.00 $210.00 $105.00 

$780.00 $390.00 $195.00 
' : : BA$1CFll,..!111<3,Sl;>tRqH, AN:l::r'EXAMINATIONFEES ... ·. 

·.• 
Large Entity Small Entity Mii.:ro Entity 

: ,· .. Rate Rate Rate 
Basic Filing Fee $280.00 $70.00 $70.00 

Search Fee $600.00 $300.00 $150.00 

Examination Fee $720.00 $360.00 $180 00 
APPLICA'IIUN li>ll'.t ft;t; 

Number of each 
additiona or fraction 

EFS 
Paper Size Total Extra (roµnd iip to: whole : tal'ge Entity Small Entity Micro Entity 
Eauivalent Sheets Sheets • number) Rate Rate Rate 

43 *.75 = 33-100 = 0/50 =0 0 X $400.00 $200.00 $100.00 

OTHER 

··••· ... 
Large Entity Sma!~ Entity MicroEntity 

Rate R1tte Rate 
Late Submission of Oath/Declaration Fee $140.00 $70.00 $35.00 

Non-Electronic Filing Fee $400.00 $200.00 $200.00 
TOTAL AMOUNT OF FEES 

List Independent Claims: 1 

METHOD OF PAYMENT 

X Submitted herewith is the fee of $1,600.00. 

Fee 
$0.00 

$0.00 
$0.00 

,: 

Fee 
$280.00 
$600.00 
$720.00 

Fee 
$0.00 

Fee 
$0.00 
$0.00 

$1,600.00 

X The Commissioner is hereby authorized to charge any fees under 37 CFR 1.16 and 1.17 
which may be required during the entire pendency of the application to Deposit Account 
No. 03-1728. Please show our docket number with any charge or credit to our Deposit 
Account. 

PCH/smv 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

B ~l-k_____ 
Y---=-~-----------'--------

Peter C. Hsueh 
Reg. No. 45,574 
626/795-9900 



PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I hereby certify that this correspondence is being EFS-Web transmitted to the United States Patent 
and Trademark Office on December 11, 2017 at or before 11:59 p.m. Eastern Standard Time under 
the Rules of 37 CFR § 1.10. 

Inventor 
Application No. 
Filed 
Title 

Grp./Div. 
Examiner 

Docket No. 

Yangwan Kim, et al. 
To Be Determined 
December 11, 2017 
DISPLAY APPARATUS 

To Be Determined 
To Be Determined 

148454 

Si Vuong 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE REGISTERED PRACTITIONERS 
IN ACCORDANCE WITH 37 CFR 1.5 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Post Office Box 29001 
Glendale, CA 91209-9001 

December 11, 2017 

Attached herewith is a General Power of Attorney for the above-identified patent application. 

PCH/smv 

SMV 103016426.1-*-12/l 1/201711:I0AM 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

By~-~ 
Peter C. Hsueh 
Reg. No. 45,574 
626/795-9900 

~ 
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Doc Code PA. 
Document Description Power of Attorney 

PJO,AIA/828 <07-13; 
Approved for use tnrough ·11/30/2014. 0MB 0651-0051 

U.S. Patent and Trademark Office U.S DEPARTMENT OF COMMERCE 
Under the Paperwork Reducuon Act 01 1995 no persons are required to rnsp-ond to a collection of information unless it displays a valid 0MB <::ontrol ntirnber 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

I App11<,110, N,mb" I Fm,9 o,te 

I 
(Note The boxes above may be left blank 1f information is provided on form PT0IAIA/82A.) 

0 I hereby appoint the Patent PractitIoner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 

the attached transmittal letter (form PT0/AIA/82A) or identified above 1 ··· ·· 
OR 23363 l 

□ II,ereby appoint Practitioner(s) named in the attached list (form PT0IAIA/82C) as my/our attorney(s) or agent(s), and to transact 
all business In the United States Patent and Trademark Office connected therewith for the patent applica110n referenced in the 
attached transmittal letter (form PT0iAIA/82A) or identified above. (Note Complete form PT0IAlA/82C ) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

[Z] The address associated with the above-mentioned Customer Number 

OR 
.. 

□ The address associated with Customer Number: I 
-7 

OR I 
Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email l 
I arn the Applicant (if the Applicant is a Juristic entity, list the Applicant name in the box): 

[?AMSUNG DISPLAY CO., LTD. I 
□ Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

[Z] Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title If applicant is a JUnstIc entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
aoolication or Is concurrentlv beino filed with this document) (provide signer's title If applicant is a juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a junstIc entity). 

Signature dt1.eA:,, J:~ I Date (Optional) I 
Name Dong-ifo Lee 

Title Group Leader, IP Prosecution Group 

~ Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1 .4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

OTotalof forms are submitted. 
This collect,on of 1nformat1on ,s requ1red by 37 CFR 1 131. 1.32, and 1 J3 The 111for111a1,on ,s required to obtain or reta,n a benefit by the public which ,s to tile (and by the 
USPTO to process) an appl1cal1on. Conf1dentiahly 1s governed by 35 U.S.C. 122 and 37 CFR 1 11 and 1 14. Th,s collect1on ,s estimated to take 3 minutes to complete. 
1nclud111g gathering. preparing, and submitting the completed appllcatIon form to the US PTO. Time will vary depending upon the individual case Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing thJO burden, should be sent to the Chief Information Officer. US. Paten! and Trademark Office U.S 
Department of Commerce, P.O Box 1450 Alexandria. VA 22313-1450 DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO: Commissioner 
for Patents, P.O. Boll 1450, Alexandria, VA 22313•1450. 

If you need assistance in completing the form. ca/11-800-PTO-9199 and select option 2 

) 



INVENTOR's.:nECLARATlON AND'A·ssiGNMENT ' -· 
.FOR p ATENl' .. APP.Li:£-A TiON • 

Titl~ ofT:nvention: I)J~PJ..A y APPARATUS • ' 
Docket No.:'- • '\ · • • 75955/S1437 • 

-.t . ... ~~- _. - ·. . •• .. : • 
:;-·•~--·,/·.- -~--- ... -...... <:>:-~-<,.:~_·_: .. ;~ .. -<.--/:_:.::•:-· ~- . ·· ... -.~ ::-_:-.:-.. ·•· :·:-- __ _: -~'--~-·-~·, .. ··-· 
-.• .. . lNVENT.ORS.:UECRA:RATION .. ,,.··.: 

i·s:i-pe16~ ~~edi~;entor, ,fJ:~.; dejtie·;~·[!f' : .: :: •• •• • •••• -·. •• •• 
'Diis dec1Jiticm h directed to the'.'·~tta~h~(lap_pli~ation u111issth6foUq\vingJscheGke4: 

.•. .. .. . . . . . ,.. ... - __ ... ,_· . . 

~ U~iti~(SJ~te~ Apptit:atiori or PCT Irit~rna~()~al AppUc~t.iPJ,l NtJrnb.er _· -'-----'---'-'----'--
. file.c;Lq4 < :- • • _. 

. i;ti!i~!~tttL::f z:z:~z,t::t:.f~~t~~fov¥tiQri ~'" . 

. :,·: . .'•- .·_:.,:-.· ·:• .. • •'•,: . 

. 1 ·-~-~kiio~ie·/4k~:;%~C~-; ~i~lf.~ fal~e- Btat~~erit,. ~~de:·;n,:t.~-~~ :~¢c~~:~~op :-i;''i;_~rii~~4Bid:--uri~_er_·._ 

ii~~~5½tl~kii;' fin1>?timp";o~~!;J1b~t;!f t~f c1i ~K"tl>~i::•.•••·.·•·•••· ':c .. '·· • ... , 

lllii!i~~~il~ln~~e11%r:~)r~~~·(:~,~~;f 
c2(-'s·AMSUNG Drs·Pt..AY. co:, LTD,. - . -~ .'· .·' :·,,:· •• •.'° • :-:·'.'.> \:~~:<:~ .: . -)\: :··.' ,,., 

. :(~If 1,,~~~1~lii~{j~l;~il~~~{-~ia~~:~,:~ 
·--~ ... ·;. :~::-"· •::'..:;·: . :·:·, •/:. 



INVENTOR'S DECLARATION AND ASSIGNMENT 
FOR PATENT APPLICATION 

Docket No.: 75955/Sl437 

which application executed on even date 
herewith or was 

(a) executed on (Sa): 

(b) filed on (5b): 

Application No.: 

(CHRISTIE, PARKER & HALE. LLP, P.O. Box 
29001. Glendale. CA 91209-9001) is hereby 
authorized to insert in (b) the specified data. 
when known. 

including any and all United States Patents which may be granted on said application, and any 
and all extensions, divisions, reissues, substitutes, renewals or continuations of said application 
and patents, and the right to all benefits under at!- i.o,__ternational conventions for the protection of 
industrial property and applications for said improvements. 

It is hereby authorized and requested that the Commissioner of Patents issue any and all of said 
Letters Patent, when granted, to said ASSIGNEE, its assigns or its successors in interest or its 
designee. 

Upon said consideration, it is further agreed that, when requested, without charge to but at the 
expense of said ASSIGNEE, the undersigned will execute all divisional, continuing, substitute, 
renewal, and reissue patent applications; execute all rightful other papers; and generally do 
everything poss.ible which said ASSIGNEE shall consider desirable for aiding in securing and 
maintaining patent protection as provided herein. 

Yangwan Kim ...1.0 1-i;;. 3. 3 
Legal Name of Inventor Date 

Signature 

Wonkyu Kwak 
__ Legal Name of Inventor Da.te 

Signature ~ 

2 of 3 



INVENTOR'S DECLARATION AND ASSIGNMENT 
FOR PATENT APPLICATION 

DocketNo.: 75955/S1437 

JaeduNoh 
Legal Name of Inventor Date 

Signature 

Jaeyong Lee 
Legal Name of Inventor Date 

Signature 

WITNESSES: 

3 of3 



PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 148454/411598-03044 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention DISPLAY APPARATUS 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El fr'angwan I f<im I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City ~ongin-si l1country of Residence i l~R I 

Mailing Address of Inventor: 

Address 1 ~o Samsung Display Co., Lid. 

Address 2 1, Samsung-ro, Giheung-gu 

City I fr'ongin-si, Gyeonggi-do I State/Province 11 

Postal Code I 111113 I Countryi I IKR 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El Jivonkyu I l<wak I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~ongin-si IICountry of Residence i l~R I 

Mailing Address of Inventor: 

Address 1 ~o Samsung Display Co., Lid. 

Address 2 1, Samsung-ro, Giheung-gu 

City I fr'ongin-si, Gyeonggi-do I State/Province 11 
Postal Code I 111113 I Countryi I IKR 

Inventor b I Remove I 
Legal Name 

EFSWeb2.2.12 



PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 148454/411598-03044 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention DISPLAY APPARATUS 

Prefix Given Name Middle Name Family Name Suffix 

I El ~aedu I t'Joh I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City rongin-si IICountry of Residence i lrR I 

Mailing Address of Inventor: 

Address 1 ~o Samsung Display Co., Lid. 

Address 2 1, Samsung-re, Giheung-gu 

City I fr'ongin-si, Gyeonggi-do I State/Province 11 

Postal Code I 111113 I Countryi I IKR 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~aeyong I 1--ee I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~ongin-si IICountry of Residence i lrR I 

Mailing Address of Inventor: 

Address 1 ~o Samsung Display Co., Lid. 

Address 2 1, Samsung-re, Giheung-gu 

City I fr'ongin-si, Gyeonggi-do I State/Province 11 
Postal Code 1 111113 I Countryi I IKR 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 23363 

Email Address pto@lrrc.com I I Add Email I I Remove Email I 

EFS Web 2.2.12 



PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 148454/411598-03044 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention DISPLAY APPARATUS 

Application Information: 

Title of the Invention DISPLAY APPARATUS 

Attorney Docket Number 148454/411598-03044 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 1112 I Suggested Figure for Publication (if any) 11 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

Publication Information: 
□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

. 

. 

;_ 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number ~3363 

EFS Web 2.2.12 



PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 148454/411598-03044 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention DISPLAY APPARATUS 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending IT I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I ~ontinuation of IT 14/660813 ~015-03-17 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I 10-2014-0100700 l<R ~014-08-05 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.12 



PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 148454/411598-03044 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention DISPLAY APPARATUS 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 

EFS Web 2.2.12 



PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 148454/411598-03044 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention DISPLAY APPARATUS 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~amsung Display Co., Ltd. 
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DISPLAY APPARATUS 

5 CROSS-REFERENCE TO RELATED APPLICATION 

10 

[0001] This application is a continuation of U.S. Patent Application No. 14/660,813, 

filed March 17, 2015, which claims priority to and the benefit of Korean Patent 

Application No. 10-2014-0100700, filed August 5, 2014, the entire content of both of 

which is incorporated herein by reference. 

BACKGROUND 

1. Field 

[0002] Embodiments of the present invention relate to a display apparatus. 

15 2. Description of the Related Art 

[0003] In an organic light-emitting display apparatus, thin-film transistors (TFTs) 

may be located in each (sub) pixel to control the luminance of each (sub) pixel. Such 

TFTs control the luminance of the sub (pixel) according to a received data signal. 

[0004] However, luminance realized in a (sub) pixel of a general display apparatus 

20 may be different from that depending on a received data signal. Accordingly, an image 

displayed on the general display apparatus may have deteriorated quality. 

SUMMARY 

[0005] One or more embodiments of the present invention include a display 

25 apparatus for preventing quality deterioration of a displayed image. 

[0006] Additional aspects will be set forth in part in the description which follows 

and, in part, will be apparent from the description, or may be learned by practice of the 

presented embodiments. 
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[0007] According to some embodiments of the present invention, a display 

apparatus includes: a thin-film transistor including a source electrode, a drain 

5 electrode, and a gate electrode; a data line in a layer different from the source 

electrode, the drain electrode, and the gate electrode, wherein the data line is 

configured to transmit a data signal; and a shield layer between the data line and a 

component of the thin-film transistor. 

[0008] The shield layer may be between at least one of the source electrode and 

10 the data line, the drain electrode and the data line, or the gate electrode and the data 

line. 

[0009] The display apparatus may further include a storage capacitor including a 

first storage capacitor plate and a second storage capacitor plate, the second storage 

capacitor plate overlapping the first storage capacitor plate and being above the first 

15 storage capacitor plate, the data line may be in a layer above the second storage 

capacitor plate, the second storage capacitor plate may include the shield layer, and 

the shield layer may extend between the gate electrode and the data line or extends 

below the data line. 

[0010] The first storage capacitor plate may be electrically coupled to the gate 

20 electrode. 

[0011] The first storage capacitor plate and the gate electrode may be integrally 

formed. 

[0012] The gate electrode may include a first gate electrode and a second gate 

electrode, the shield layer may be between the data line and the component, and the 

25 component may be between the first gate electrode and the second gate electrode of 

the thin-film transistor. 

[0013] The display apparatus may further include a storage capacitor including a 

first storage capacitor plate and a second storage capacitor plate, the second storage 

capacitor plate overlapping the first storage capacitor plate and being above the first 
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storage capacitor plate, the data line may be in a layer above the second storage 

capacitor plate, and the second storage capacitor plate may include the shield layer 

5 and extend at least one of between the data line and the component, between the first 

gate electrode and the second gate electrode of the thin-film transistor, or below the 

data line. 

[0014] The display apparatus may further include a driving thin-film transistor 

including a driving gate electrode electrically coupled to the first storage capacitor plate 

10 and a driving drain electrode electrically coupled to the source electrode, and the first 

storage capacitor plate may be electrically coupled to the drain electrode. 

[0015] The display apparatus may further include: a storage capacitor including a 

first storage capacitor plate and a second storage capacitor plate, the second capacitor 

plate overlapping the first storage capacitor plate and being above the first storage 

15 capacitor plate; and an initialization voltage line configured to transmit an initialization 

voltage to a driving gate electrode electrically coupled to the first storage capacitor 

plate of a driving thin-film transistor, the initialization voltage line may be in a same 

layer as the second storage capacitor plate, the drain electrode may be electrically 

coupled to the first storage capacitor plate and the source electrode may be electrically 

20 coupled to the initialization voltage line, the data line may be in a layer above the 

second storage capacitor plate, and the shield layer may be integrated with the 

initialization voltage line and may extend at least one of between the data line and the 

component, above the component between the first gate electrode and the second 

gate electrode of the thin-film transistor, or below the data line. 

25 [0016] According to some embodiments of the present invention, a display 

apparatus includes: a thin-film transistor including a source electrode, a drain 

electrode, and a gate electrode; a data line in a layer different from the source 

electrode, the drain electrode, and the gate electrode, wherein the data line is 

configured to transmit a data signal; a storage capacitor including: a first storage 
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capacitor plate electrically coupled to the drain electrode; and a second storage 

capacitor plate in a layer different from the first storage capacitor plate, wherein the 

5 second storage capacitor plate overlaps the first storage capacitor plate; and an 

initialization voltage line configured to transmit an initialization voltage to a driving gate 

electrode electrically coupled to the first storage capacitor plate of a driving thin-film 

transistor and is electrically coupled to the source electrode, wherein the gate electrode 

includes a first gate electrode and a second gate electrode, and one of the first gate 

10 electrode and the second gate electrode is at least partially between the data line and 

a component between the first gate electrode and the second gate electrode of the 

thin-film transistor. 

15 

[0017] The one of the first gate electrode and the second gate electrode may 

extend below or above the data line. 

[0018] According to some embodiments of the present invention, a display 

apparatus includes: a thin-film transistor including a source electrode, a drain 

electrode, and a gate electrode; a control signal line in a layer different from the source 

electrode, the drain electrode, and the gate electrode, and wherein the control signal 

line is configured to transmit a control signal; and a shield layer between the control 

20 signal line and a component of the thin-film transistor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] These and/or other aspects will become apparent and more readily 

appreciated from the following description of the embodiments, taken in conjunction 

25 with the accompanying drawings in which: 

[0020] FIG. 1 is a circuit diagram of a (sub) pixel of an organic light-emitting display 

apparatus, according to an embodiment of the present invention; 
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[0021] FIG. 2 is a schematic diagram showing locations of a plurality of thin-film 

transistors (TFTs) and a capacitor in the (sub) pixel of FIG. 1, according to an 

5 embodiment of the present invention; 

[0022] FIGS. 3 through 6 are schematic diagrams showing components of the 

plurality of TFTs and the capacitor of FIG. 2 by each layer; 

[0023] FIG. 7 is a cross-sectional view taken along the line VII-VII of FIG. 2; 

[0024] FIG. 8 is a cross-sectional view of an organic light-emitting display apparatus 

10 according to some embodiments of the present invention; 

[0025] FIG. 9 is a cross-sectional view taken along the line IX-IX of FIG. 2; 

[0026] 

[0027] 

FIG. 10 is a cross-sectional view taken along the line X-X of FIG. 2; 

FIG. 11 is a schematic diagram showing locations of a plurality of TFTs and 

a capacitor in a (sub) pixel of an organic light-emitting display apparatus, according to 

15 another embodiment of the present invention; and 

[0028] FIG. 12 is a cross-sectional view taken along the line XII-XII of FIG. 11. 

DETAILED DESCRIPTION 

[0029] Aspects and features of one or more embodiments of the present invention 

20 and methods of accomplishing the same may be understood more readily by reference 

to the following detailed description of the embodiments and the accompanying 

drawings. In this regard, the present embodiments may have different forms and 

should not be construed as being limited to the descriptions set forth herein. Rather, 

these embodiments are provided so that this disclosure will be more thorough and 

25 complete and will more fully convey the concepts of the present embodiments to one of 

ordinary skill in the art, and the present invention will only be defined by the appended 

claims and their equivalents. 

[0030] Hereinafter, one or more embodiments of the present invention will be 

described below in more detail with reference to the accompanying drawings. Those 
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components that are the same or are in correspondence are rendered the same 

reference numeral regardless of the figure number, and redundant explanations are 

5 omitted. 

[0031] It will be understood that when a layer, region, or component is referred to as 

being "formed on," another layer, region, or component, it can be directly or indirectly 

formed on the other layer, region, or component. That is, for example, intervening 

layers, regions, or components may be present. Sizes of elements in the drawings 

10 may be exaggerated for convenience of explanation. In other words, since sizes and 

thicknesses of components in the drawings are arbitrarily illustrated for convenience of 

explanation, the following embodiments are not limited thereto. 

[0032] In the following examples, the x-axis, the y-axis and the z-axis are not limited 

to three axes of the rectangular coordinate system, and may be interpreted in a 

15 broader sense. For example, the x-axis, the y-axis, and the z-axis may be 

perpendicular to one another, or may represent different directions that are not 

perpendicular to one another. 

[0033] As used herein, the term "and/or" includes any and all combinations of one 

or more of the associated listed items. 

20 [0034] FIG. 1 is an equivalent circuit diagram of a (sub) pixel of an organic light­

emitting display apparatus, according to some embodiments of the present invention. 

[0035] As shown in FIG. 1, the (sub) pixel of the organic light-emitting display 

apparatus according to an embodiment includes a plurality of signal lines, a plurality of 

thin-film transistors (TFTs) coupled to the plurality of signal lines, a storage capacitor 

25 Cst, and an organic light-emitting device OLEO. Here, the plurality of signal lines may 

be shared by a plurality of (sub) pixels. 

[0036] The plurality of TFTs include a driving TFT T1, a switching TFT T2, a 

compensating TFT T3, an initialization TFT T4, an operation control TFT T5, and an 

emission control TFT T6. 
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[0037] The plurality of signal lines include a scan line 121 transmitting a scan signal 

Sn, a previous scan line 122 transmitting a previous scan line Sn-1 to the initialization 

5 TFT T4, an emission control line 123 transmitting an emission control signal En to the 

operation control TFT T5 and the emission control TFT T6, a data line 171 crossing the 

scan line 121 and transmitting a data signal Om, a driving voltage line 172 transmitting 

a driving voltage ELVOO and disposed almost in parallel to the data line 171, and an 

initialization voltage line 124 transmitting an initialization voltage Vint for initializing the 

10 driving TFT T1 . 

[0038] A gate electrode G1 of the driving TFT T1 is coupled to a first storage 

capacitor plate Cst1 of the storage capacitor Cst, a source electrode S1 of the driving 

TFT T1 is coupled to the driving voltage line 172 through the operation control TFT T5, 

and a drain electrode 01 of the driving TFT T1 is electrically coupled to a pixel 

15 electrode of the organic light-emitting device OLEO through the emission control TFT 

T6. According to a switching operation of the switching TFT T2, the driving TFT T1 

receives the data signal Om and supplies a driving current loLED to the organic light­

emitting device OLEO. 

[0039] A gate electrode G2 of the switching TFT T2 is coupled to the scan line 121, 

20 a source electrode S2 of the switching TFT T2 is coupled to the data line 171, and a 

drain electrode 02 of the switching TFT T2 is coupled to the source electrode S1 of the 

driving TFT T1 and coupled to the driving voltage line 172 through the operation control 

TFT T5. Such a switching TFT T2 is turned on according to the scan signal Sn 

received through the scan line 121, and performs a switching operation by transmitting 

25 the data signal Om from the data line 171 to the source electrode S1 of the driving TFT 

T1. 

[0040] A gate electrode G3 of the compensation TFT T3 is coupled to the scan line 

121, a source electrode S3 of the compensating TFT T3 is coupled to the drain 

electrode 01 of the driving TFT T1 while being coupled to the pixel electrode of the 
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organic light-emitting device OLEO through the emission control TFT T6, and a drain 

electrode 03 of the compensating TFT T3 is coupled to the first storage capacitor plate 

5 Cst1 of the storage capacitor Cst, a drain electrode 04 of the initialization TFT T 4, and 

the gate electrode G1 of the driving TFT T1. Such a compensating TFT T3 is turned 

on according to the scan signal Sn received through the scan line 121, and diode­

connects the driving TFT T1 by electrically coupling the gate electrode G1 and the 

drain electrode O 1 of the driving TFT T1 . 

10 [0041] A gate electrode G4 of the initialization TFT T4 is coupled to the previous 

scan line 122, a source electrode S4 of the initialization TFT T4 is coupled to the 

initialization voltage line 124, and the drain electrode 04 of the initialization TFT T 4 is 

coupled to the first storage capacitor plate Cst1 of the storage capacitor Cst, the drain 

electrode 03 of the compensating TFT T3, and the gate electrode G1 of the driving 

15 TFT T1. The initialization TFT T 4 is turned on according to the previous scan signal 

Sn-1 received through the previous scan line 122, and performs an initialization 

operation by initializing a voltage of the gate electrode G1 of the driving TFT T1 by 

transmitting the initialization voltage Vint to the gate electrode G1 of the driving TFT 

T1. 

20 [0042] A gate electrode G5 of the operation control TFT T5 is coupled to the 

emission control line 123, a source electrode S5 of the operation control TFT T5 is 

coupled to the driving voltage line 172, and a drain electrode 05 of the operation 

control TFT T5 is coupled to the source electrode S 1 of the driving TFT T1 and the 

drain electrode 02 of the switching TFT T2. 

25 [0043] A gate electrode G6 of the emission control TFT T6 is coupled to the 

emission control line 123, a source electrode S6 of the emission control TFT T6 is 

coupled to the drain electrode 01 of the driving TFT T1 and the source electrode S3 of 

the compensating TFT T3, and a drain electrode 06 of the emission control TFT T6 is 

electrically coupled to the pixel electrode of the organic light-emitting device OLEO. 
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The operation control TFT T5 and an emission control TFT T6 are concurrently (e.g., 

simultaneously) turned on according to the emission control signal En received through 

5 the emission control line 123, and transmit the driving voltage ELVDD to the organic 

light-emitting device OLEO such that the driving current loLED flows through the organic 

light-emitting device OLEO. 

[0044] A second storage capacitor plate Cst2 of the storage capacitor Cst is 

coupled to the driving voltage line 172, and a counter electrode of the organic light-

10 emitting device OLEO is coupled to a common voltage ELVSS. Accordingly, the 

organic light-emitting device OLEO emits light by receiving the driving current loLED 

from the driving TFT T1, thereby displaying an image. 

[0045] Detailed operations of a pixel in such an organic light-emitting display 

apparatus will now be briefly described. 

15 [0046] First, the previous scan signal Sn-1 in a low level is supplied through the 

previous can line 122 during an initialization period. Then, the initialization TFT T 4 is 

turned on in response to the previous scan signal Sn-1 in the low level, and thus the 

initialization voltage Vint is transmitted to the gate electrode G1 of the driving TFT T1 

from the initialization voltage line 124 through the initialization TFT T 4, and the driving 

20 TFT T1 is initialized by the initialization voltage Vint. 

[0047] Then, the scan signal Sn in a low level is supplied through the scan line 121 

during a data programming period. Accordingly, the switching TFT T1 and the 

compensating TFT T3 are turned on in response to the scan signal Sn in the low level. 

Thus, the driving TFT T1 is diode-coupled by the turned on compensating TFT T3 and 

25 is biased in a forward direction. Then, a compensating voltage (Dm+Vth, wherein Vth 

has a negative value) obtained by subtracting a threshold voltage Vth of the driving 

TFT T1 from the data signal Dm supplied from the data line 171 is applied to the gate 

electrode G1. Next, the driving voltage ELVDD and the compensating voltage are 
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applied to two ends of the storage capacitor Cst, and thus a charge corresponding to a 

voltage difference between the two ends is stored in the storage capacitor Cst. 

5 [0048] Then, the emission control signal En supplied from the emission control line 

123 during an emission period is changed from a high level to a low level. Accordingly, 

the operation control TFT T5 and the emission control TFT T6 are turned on according 

to the emission control signal En in the low level during the emission period. Then, the 

driving current loLED determined based on a voltage difference between a voltage of the 

10 gate electrode G1 of the driving TFT T1 and the driving voltage ELVDD is generated, 

and the driving current loLED is supplied to the organic light-emitting device OLEO 

through the emission control TFT T6. A gate-source voltage V Gs of the driving TFT T1 

maintains '(Dm+Vth)-ELVDD' by the storage capacitor Cst during the emission period, 

and because the driving current loLED is proportional to '(Dm-ELVDD)2
' (i.e., a square of 

15 a value obtained by subtracting the threshold voltage Vth from the gate-source voltage 

VGs, according to a current-voltage relationship of the driving TFT T1 ), the driving 

current loLED may be determined regardless of the threshold voltage Vth of the driving 

TFTT1. 

[0049] A more detailed structure of the (sub) pixel of the organic light-emitting 

20 display apparatus of FIG. 1 will now be described with reference to FIGS. 2 through 10. 

[0050] FIG. 2 is a schematic diagram showing locations of the plurality of TFTs and 

the capacitor in the (sub) pixel of FIG. 1, according to an embodiment of the present 

invention. FIGS. 3 through 6 are schematic diagrams showing components of the 

plurality of TFTs and the capacitor of FIG. 2 by each layer. In other words, each of 

25 FIGS. 3 through 6 illustrates an arrangement of a wire or a semiconductor layer 

disposed in the same layer, and an insulating layer may be located between layers 

shown in FIGS. 3 through 6. For example, a first insulating layer 141 of FIG. 7 may be 

located between the layer of FIG. 3 and the layer of FIG. 4, a second insulating layer 

142 of FIG. 7 may be located between the layer of FIG. 4 and the layer of FIG. 5, and 
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an interlayer insulating layer 160 of FIG. 7 may be located between the layer of FIG. 5 

and the layer of FIG. 6. Here, contact holes etc. may be formed on such insulating 

5 layers so that the layers of FIGS. 3 through 6 are electrically coupled to each other. 

[0051] The (sub) pixel of the organic light-emitting display apparatus, according to 

the current embodiment, includes the scan line 121, the previous scan line 122, the 

emission control line 123, and the initialization voltage line 124, which respectively 

apply the scan signal Sn, the previous scan signal Sn-1, the emission control signal 

10 En, and the initialization voltage Vint and are formed along a row direction. Also, the 

(sub) pixel of the organic light-emitting display apparatus, according to the current 

embodiment, may include the data line 171 and the driving voltage line 172, which 

cross the scan line 121, the previous scan line 122, the emission control line 123, and 

the initialization voltage line 124, and respectively apply the data signal Dm and the 

15 driving voltage ELVDD to the (sub) pixel. 

20 

[0052] Also, the (sub) pixel may include the driving TFT T1, the switching TFT T2, 

the compensating TFT T3, the initialization TFT T 4, the operation control TFT T5, the 

emission control TFT T6, the storage capacitor Cst, and an organic light-emitting 

device. 

[0053] The driving TFT T1, the switching TFT T2, the compensating TFT T3, the 

initialization TFT T4, the operation control TFT T5, and the emission control TFT T6 

are formed on a semiconductor layer as shown in FIG. 3, wherein the semiconductor 

layer may have a shape curving or contouring in any shape. The semiconductor layer 

may include a driving semiconductor layer 131 a corresponding to the driving TFT T1, a 

25 switching semiconductor layer 131 b corresponding to the switching TFT T2, a 

compensating semiconductor layer 131 c1, 131 c2, and 131 c3 corresponding to the 

compensating TFT T3, initialization semiconductor layer 131d1, 131d2, and 131d3 

corresponding to the initialization TFT T4, an operation control semiconductor layer 

131e corresponding to the operation control TFT T5, and an emission control 
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semiconductor layer 131f corresponding to the emission control TFT T6. In other 

words, the driving semiconductor layer 131 a, the switching semiconductor layer 131 b, 

5 the compensating semiconductor layer 131 c1, 131 c2, and 131 c3, the initialization 

semiconductor layer 131 d1 through 131 d3, the operation control semiconductor layer 

131e, and the emission control semiconductor layer 131f may be understood to 

constitute partial regions of the semiconductor layer of FIG. 3. 

[0054] The semiconductor layer may include polysilicon. Also, the semiconductor 

10 layer may include, for example, a channel region that is not doped with an impurity, 

and source and drain regions that are formed as impurities are doped on two sides of 

the channel region. Here, the impurities may vary according to a type of a TFT, and 

may be N-type impurities or P-type impurities. Also, the source or drain region may be 

interpreted as a source or drain electrode of a TFT. In other words, for example, a 

15 driving source electrode 176a may correspond to a driving drain region doped with an 

impurity near the driving semiconductor layer 131 a of the semiconductor layer of FIG. 

3, and a driving drain electrode 177a may correspond to a driving drain region doped 

with an impurity near the driving semiconductor layer 131 a of the semiconductor layer 

of FIG. 3. Also, a region of the semiconductor layer of FIG. 3 between TFTs may be 

20 doped with an impurity to operate as a wire electrically coupling the TFTs. 

[0055] Meanwhile, the storage capacitor Cst may be formed. The storage capacitor 

Cst may include a first storage capacitor plate 125a and a second storage capacitor 

plate 127, wherein the second insulating layer 142 is located therebetween. Here, the 

first storage capacitor plate 125a may also operate as a driving gate electrode of the 

25 driving TFT T1. In other words, the driving gate electrode and the first storage 

capacitor plate 125a may be integrally formed. Hereinafter, for convenience, the same 

reference numeral as the first storage capacitor plate 125a may be used for the driving 

gate electrode. 
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[0056] The first storage capacitor plate 125a may have a rectangular shape isolated 

from an adjacent (sub) pixel as shown in FIG. 4. Such a first storage capacitor plate 

5 125a may be formed in the same layer and of the same material as the scan line 121, 

the previous scan line 122, and the emission control line 123 as shown in FIG. 4. 

[0057] For reference, a switching gate electrode 125b and a compensating gate 

electrode 125c1 and 125c2 may be a part of the scan line 121 crossing the 

semiconductor layer or a part protruding from the scan line 121, an initialization gate 

10 electrode 125d1 and 125d2 may be parts of the previous scan line 122 crossing the 

semiconductor layer or parts protruding from the previous scan line 122, and an 

operation control gate electrode 125e and an emission control gate electrode 125f may 

be parts of the emission control line 123 crossing the semiconductor layer or parts 

protruding from the emission control line 123. 

15 [0058] The second storage capacitor plates 127 of adjacent (sub) pixels may be 

coupled to each other, and as shown in FIG. 5, may be formed in the same layer and 

of the same material as the initialization voltage line 124. A storage opening 27 may 

be formed on the second storage capacitor plate 127 and may enable the first storage 

capacitor plate 125a and a compensating drain electrode 177c of the compensating 

20 TFT T3 to be electrically coupled to each other through a connecting unit 17 4 

described in more detail later. The second storage capacitor plate 127 may be coupled 

to the driving voltage line 172 through a contact hole 168 formed on the interlayer 

insulating layer 160. 

[0059] The driving TFT T1 includes the driving semiconductor layer 131 a, the 

25 driving gate electrode 125a, the driving source electrode 176a, and the driving drain 

electrode 177a. As described above, the driving gate electrode 125a may also operate 

as the first storage capacitor plate 125a. The driving source electrode 176a is an 

external region (in -x direction in FIG. 3) of the driving gate electrode 125a, and the 

driving drain electrode 177a is an external region (in +x direction in FIG. 3) of the 
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driving gate electrode 125a and is arranged opposite to the driving source electrode 

176a based on the driving gate electrode 125a. 

5 [0060] The switching TFT T2 includes the switching semiconductor layer 131 b, the 

switching gate electrode 125b, a switching source electrode 176b, and a switching 

drain electrode 177b. The switching source electrode 176b may be electrically coupled 

to the data line 171 through a contact hole 164 formed through the first insulating layer 

141, the second insulating layer 142, and the interlayer insulating layer 160. Here, if 

10 required, a part near the contact hole 164 of the data line 171 may be understood to be 

the source electrode S2 of the switching TFT T2. The switching drain electrode 177b 

corresponds to a switching drain region doped with an impurity near the switching 

semiconductor layer 131 b. 

[0061] The compensating TFT T3 includes the compensating semiconductor layer 

15 131c1, 131c2, and 131c3, the compensating gate electrode 125c1 and 125c2, a 

compensating source electrode 176c, and the compensating drain electrode 177 c. 

The compensating source electrode 176c corresponds to a compensating source 

region doped with an impurity near the compensating semiconductor layer, and the 

compensating drain electrode 177c corresponds to a compensating drain region doped 

20 with an impurity near the compensating semiconductor layer. The compensating gate 

electrode 125c1 and 125c2 is a dual gate electrode including a first gate electrode 

125c1 and a second gate electrode 125c2, and may prevent or reduce generation of a 

leakage current. The compensating drain electrode 177c of the compensating TFT T3 

may be coupled to the first storage capacitor plate 125a through the connecting unit 

25 174. The compensating semiconductor layer may include a part or component 131c1 

corresponding to the first gate electrode 125c1, a part or component 131 c3 

corresponding to the second gate electrode 125c2, and a part or component 131 c2 

between the parts 131 c1 and 131 c3. 
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[0062] As shown in FIG. 6, the connecting unit 17 4 may be formed of the same 

material and in the same layer as the data line 171. One end of the connecting unit 

5 174 is coupled to the compensating drain electrode 177c and an initialization drain 

electrode 177 d through a contact hole 166 formed through the first insulating layer 141, 

the second insulating layer 142, and the interlayer insulating layer 160, and the other 

end of the connecting unit 17 4 is coupled to the first storage capacitor plate 125a 

through a contact hole 167 formed through the second insulating layer 142 and the 

10 interlayer insulating layer 160. Here, the other end of the connecting unit 17 4 is 

coupled to the first storage capacitor plate 125a through the storage opening 27 

formed on the second storage capacitor plate 127. 

[0063] The initialization TFT T4 includes an initialization semiconductor layer 131d1, 

131d2, and 131d3, an initialization gate electrode 125d1 and 125d2, an initialization 

15 source electrode 176d, and the initialization drain electrode 177d. The initialization 

drain electrode 177d corresponds to an initialization drain region doped with an 

impurity near the initialization semiconductor layer 131 d1, 131 d2, and 131 d3. 

[0064] The initialization source electrode 176d is coupled to the initialization voltage 

line 124 through an initialization connecting line 78. One end of the initialization 

20 connecting line 78 may be coupled to the initialization voltage line 124 through a 

contact hole 161 formed through the second insulating layer 142 and the interlayer 

insulating layer 160, and the other end of the initialization connecting line 78 may be 

coupled to the initialization source electrode 176d through a contact hole 162 formed 

through the first insulating layer 141, the second insulating layer 142, and the interlayer 

25 insulating layer 160. 

[0065] The operation control TFT T5 includes the operation control semiconductor 

layer 131 e, the operation control gate electrode 125e, an operation control source 

electrode 176e, and an operation control drain electrode 177e. The operation control 

source electrode 176e may be electrically coupled to the driving voltage line 172 
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through a contact hole 165 formed through the first insulating layer 141, the second 

insulating layer 142, and the interlayer insulating layer 160. Here, if required, a part 

5 near the contact hole 165 of the driving voltage line 172 may be understood to be the 

source electrode S5 of the operation control TFT T5. The operation control drain 

electrode 177e corresponds to an operation control drain region doped with an impurity 

near the operation control semiconductor layer 131 e. 

[0066] The emission control TFT T6 includes the emission control semiconductor 

10 layer 131f, the emission control gate electrode 125f, an emission control source 

electrode 176f, and an emission control drain electrode 177f. The emission control 

source electrode 176f corresponds to an emission control source region doped with an 

impurity near the emission control semiconductor layer 131f. As shown in FIG. 6, the 

emission control drain electrode 177f may be understood to be a part formed on the 

15 interlayer insulating layer 160 together with the data line 171 or the driving voltage line 

172. The emission control drain electrode 177f may be coupled to a lower 

semiconductor layer through a contact hole 163 formed through the first insulating 

layer 141, the second insulating layer 142, and the interlayer insulating layer 160. 

Alternatively, it may be understood that a part of the lower semiconductor layer is a 

20 emission control drain electrode, and the reference numeral 177f denote an 

intermediate connection layer for coupling the emission control drain electrode and the 

pixel electrode of the organic light-emitting device OLEO. 

[0067] One end of the driving semiconductor layer 131 a of the driving TFT T1 is 

coupled to the switching semiconductor layer 131 band the compensating 

25 semiconductor layer, and the other end of the driving semiconductor layer 131 a is 

coupled to the operation control semiconductor layer 131 e and the emission control 

semiconductor layer 131f. Accordingly, the driving source electrode 176a is coupled to 

the switching drain electrode 177b and the operation control drain electrode 177e, and 
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the driving drain electrode 177a is coupled to the compensating source electrode 176c 

and the emission control source electrode 176f. 

5 [0068] Meanwhile, the switching TFT T2 is used as a switching device for selecting 

a (sub) pixel to emit light. The switching gate electrode 125b is coupled to the scan 

line 121, the switching source electrode 176b is coupled to the data line 171, and the 

switching drain electrode 177b is coupled to the driving TFT T1 and the operation 

control TFT T5. 

10 [0069] Also, as shown in FIG. 6, the emission control drain electrode 177f of the 

emission control TFT T6 is coupled to the pixel electrode of the organic light-emitting 

device OLEO through a contact hole 181 formed on a passivation film or planarization 

film covering the data line 171 or the driving voltage line 172 formed in the same layer. 

[0070] FIG. 7 is a cross-sectional view taken along the line VII-VII of FIG. 2. As 

15 shown in FIG. 7, various components described above may be arranged on a substrate 

110. The substrate 110 may be formed of any one of various suitable substrate 

materials, such as glass, a metal, and plastic. A buffer layer 111 may be disposed on 

the substrate 110 as occasion demands. The buffer layer 111 may flatten a surface of 

the substrate 110 or prevent impurities from penetrating into a semiconductor layer on 

20 the substrate 110. Such a buffer layer 111 may be a single layer or multilayer structure 

formed of silicon oxide, silicon nitride, or silicon oxynitride. 

[0071] The driving semiconductor layer 131 a, the switching semiconductor layer 

131 b, and the compensating semiconductor layer described above with reference to 

FIG. 3 may be arranged on the buffer layer 111. The first insulating layer 141 formed 

25 of silicon nitride, silicon oxide, or silicon oxynitride may be arranged on the driving 

semiconductor layer 131 a, the switching semiconductor layer 131 b, and the 

compensating semiconductor layer. 

[0072] Wires including the driving gate electrode 125a, the scan line 121 including 

the switching gate electrode 125b and the compensating gate electrode 125c1 and 
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125c2, the previous scan line 122 including the initialization gate electrode 125d1 and 

125d2, the emission control line 123 including the operation control gate electrode 

5 125e and the emission control gate electrode 125f, which have been described above 

with reference to FIG. 4, may be arranged on the first insulating layer 141. The driving 

gate electrode 125a, the scan line 121, the previous scan line 122, and the emission 

control line 123 may be collectively referred to as a first gate wire. 

[0073] The second insulating layer 142 may cover the first gate wire. The second 

10 insulating layer 142 may be formed of silicon nitride, silicon oxide, or silicon oxynitride. 

The second storage capacitor plate 127 and the initialization voltage line 124 described 

above with reference to FIG. 5 may be arranged on the second insulating layer 142. 

The second storage capacitor plate 127 and the initialization voltage line 124 may be 

collectively referred to as a second gate wire. 

15 [007 4] The interlayer insulating layer 160 is disposed on the second gate wire. The 

interlayer insulating layer 160 may be formed of silicon nitride, silicon oxide, or silicon 

oxynitride. 

[0075] The data line 171, the driving voltage line 172, the connecting unit 17 4, the 

initialization connecting line 78, and the emission control drain electrode 177f, which 

20 have been described above with reference to FIG. 6, may be arranged on the interlayer 

insulating layer 160. The data line 171, the driving voltage line 172, the connecting unit 

17 4, the initialization connecting line 78, and the emission control drain electrode 177f 

may be collectively referred to as a data wire. As described above, the data line 171, 

the driving voltage line 172, the connecting unit 17 4, the initialization connecting line 

25 78, and the emission control drain electrode 177f may be electrically coupled to a lower 

semiconductor layer or an electrode through the contact holes 161 through 168 formed 

on at least a part of the first insulating layer 141, the second insulating layer 142, and 

the interlayer insulating layer 160. 
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[0076] A passivation film or planarization film is disposed on the data wire, and a 

pixel electrode of an organic light-emitting device may be arranged on the passivation 

5 film or planarization film. The pixel electrode may be coupled to the emission control 

drain electrode 177f through the contact hole 181 formed on the passivation film or 

planarization film. 

[0077] Meanwhile, as shown in FIGS. 2, 5, and 7, the second storage capacitor 

plate 127 may include a first shield layer SD1 at one side. As shown in FIGS. 2 and 5, 

10 the first shield layer SD1 may be a part protruding from the second storage capacitor 

plate 127. The first shield layer SD1 may be understood as a part of the second 

storage capacitor plate 127, which extends between the data line 171 and at least a 

part between the first gate electrode 125c1 and the second gate electrode 125c2 of the 

compensating TFT T3. 

15 [0078] For reference, FIG. 2 is a diagram of one (sub) pixel, and a (sub) pixel 

having the same or similar structure may be disposed top, bottom, left, and right of the 

(sub) pixel. In FIG. 7, a (sub) pixel P1 corresponds to the (sub) pixel of FIG. 2, and a 

part of a (sub) pixel P2 disposed next to the (sub) pixel P1 in the +x direction of FIG. 2 

are illustrated. The (sub) pixel P2 may also include the data line 171, and accordingly, 

20 the first shield layer SD1 of the (sub) pixel P1 may be understood to be a part of the 

second storage capacitor plate 127, which extends between the data line 171 of the 

(sub) pixel P2 and at least a part between the first and second gate electrodes 125c1 

and 125c2 of the compensating TFT T3. 

[0079] If the first shield layer SD1 does not exist, the components between the first 

25 and second gate electrodes 125c1 and 125c2 of the compensating TFT T3, for 

example, the part 131 c2 of the compensating semiconductor layer, may be affected by 

the data line 171. 

[0080] The data line 171 transmits a data signal to the (sub) pixel P2 disposed near 

the (sub) pixel P1 in the +x direction, and also transmits a data signal to a plurality of 
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(sub) pixels disposed near the (sub) pixel P2 in +y and -y directions. Here, a data 

signal being transmitted may vary according to luminance to be realized in the plurality 

5 of (sub) pixels disposed near the (sub) pixel P2 in the +y and -y directions, and 

accordingly, the data line 171 near the part 131 c2 of the compensating semiconductor 

layer of the (sub) pixel P1 may transmit different electric signals according to time while 

the (sub) pixel P1 emits light. 

[0081] If the first shield layer SO1 does not exist, parasitic capacitance may occur 

10 between the data line 171 of the (sub) pixel P2 and the part 131 c2 of the compensating 

TFT T3 of the (sub) pixel P 1, and accordingly, the electric potential of the part 131 c2 of 

the compensating TFT T3 of the (sub) pixel P1 may be affected by different electric 

signals transmitted by the data line 171 of the (sub) pixel P2 according to time while 

the (sub) pixel P1 emits light. Because the compensating TFT T3 is electrically 

15 coupled to the driving TFT T1 , if the electric potential of the part 131 c2 of the 

compensating TFT T3 of the (sub) pixel P1 is affected by the different electric signals 

transmitted by the data line 171 of the (sub) pixel P2, the luminance of the organic 

light-emitting device OLEO determined by the driving TFT T1 may become different 

from an initial intension, and thus quality of an image displayed by the organic light-

20 emitting display apparatus may deteriorate. 

[0082] However, according to the organic light-emitting display apparatus of some 

embodiments, because the first shield layer SO1 is disposed between the data line 171 

of the (sub) pixel P2 and the part 131 c2 of the compensating TFT T3 of the (sub) pixel 

P1, the part 131 c2 of the compensating TFT T3 of the (sub) pixel P1 may not be 

25 affected or may be less affected by the data line 171 of the (sub) pixel P2, and thus the 

organic light-emitting display apparatus may be able to display an image having a more 

accurate luminance and a relatively higher quality. For example, if the first shield layer 

SO1 is a part of the second storage capacitor plate 127, the second storage capacitor 

plate 127 is connected to the driving voltage line 172 always having uniform electric 
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potential, through the contact hole 168, and thus the first shield layer SD1 may also 

always have a uniform electric potential. Accordingly, an effect of an adjacent electric 

5 signal on the part 131 c2 of the compensating TFT T3 may be reduced. 

[0083] Alternatively, the first shield layer SD1 may extend below the data line 171 of 

the (sub) pixel P2 as shown in FIG. 8 that is a cross-sectional view of an organic light­

emitting display apparatus according to some embodiments of the present invention. 

Accordingly, the part 131 c2 of the compensating TFT T3 may be further shielded. 

10 Here, the part 131 c2 of the compensating TFT T3 may also be further shielded by 

extending the first shield layer SD1 above at least a part of the part 131 c2 between the 

first and second gate electrodes 125c1 and 125c2 of the compensating TFT T3. 

[0084] FIG. 9 is a cross-sectional view taken along the line IX-IX of FIG. 2. As 

shown in FIGS. 2, 5, and 9, the initialization voltage line 124 may include a second 

15 shield layer SD2. 

[0085] As shown in FIGS. 2 and 5, the second shield layer SD2 may be a part of the 

initialization voltage line 124, which extends along an x-axis. The second shield layer 

SD2 may be understood to be a part of the initialization voltage line 124, which extends 

between the data line 171 and at least a part between first gate electrode 125d1 and a 

20 second gate electrode 125d2 of the initialization gate electrode 125d1 and 125d2 of 

the initialization TFT T 4. 

[0086] In FIGS. 2 and 5, the initialization voltage line 124 extends above the part 

between the first and second gate electrodes 125d1 and 125d2 of the initialization TFT 

T4, but an embodiment is not limited thereto. If the initialization voltage line 124 has 

25 another location or another shape, for example, is moved in a +y direction, a -y 

direction, or another direction, or is curved, the initialization voltage line 124 may have 

a protrusion and the protrusion may extend between the data line 171 and at least a 

part between the first and second gate electrodes 125d1 and 125d2 of the initialization 

TFT T4 to operate as the second shield layer SD2. In other words, in FIGS. 2 and 5, 
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the initialization voltage line 124 may extend along an x-axis direction while passing 

between the data line 171 and at least the part between the first and second gate 

5 electrodes 125d1 and 125d2 of the initialization TFT T4, such that a location of the 

initialization voltage line 124 is specified without having to include the protrusion. 

[0087] If the second shield layer SO2 does not exist, the components between the 

first and second gate electrodes 125d1 and 125d2 of the initialization TFT T4, for 

example, a part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 

10 131d3 may be affected by the data line 171. 

[0088] The data line 171 transmits a data signal to the (sub) pixel of FIG. 2, and 

also transmits a data signal to a plurality of (sub) pixels disposed near the (sub) pixel of 

FIG. 2 in +y and -y directions. Here, a data signal being transmitted may vary 

according to luminance to be realized by the plurality of (sub) pixels disposed near the 

15 (sub) pixel of FIG. 2 in the +y and -y directions, and accordingly, the data line 171 near 

the part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 131 d3 of the 

(sub) pixel of FIG. 2 transmits different electric signals according to time while the (sub) 

pixel of FIG. 2 emits light. 

[0089] If the second shield layer SO2 does not exist, parasitic capacitance may 

20 occur between the data line 171 and the part 131 d2 of the initialization semiconductor 

layer 131 d1, 131 d2, and 131 d3 of the initialization TFT T4, and thus electric potential 

of the part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 131 d3 of 

the initialization TFT T4 may be affected by the different electric signals transmitted by 

the data line 171, according to time while the (sub) pixel of FIG. 2 emits light. Because 

25 the initialization TFT T 4 is electrically coupled to the driving TFT T1, if the electric 

potential of the part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 

131d3 of the initialization TFT 4 is affected by the different electric signals transmitted 

by the data line 171, the luminance of the organic light-emitting device OLEO 

determined by the driving TFT T1 may become different from an initial intention, and 
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thus quality of an image displayed by the organic light-emitting display apparatus may 

deteriorate. 

5 [0090] However, according to the organic light-emitting display apparatus of some 

embodiments, because the second shield layer SD2 is arranged between the data line 

171 and the part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 

131d3 of the initialization TFT T4, the part 131d2 of the initialization semiconductor 

layer 131 d1, 131 d2, and 131 d3 of the initialization TFT T4 may not be affected or may 

10 be less affected by the data line 171, and thus the organic light-emitting display 

apparatus may be able to display an image having a more accurate luminance and a 

relatively higher quality. For example, if the second shield layer SD2 is a part of the 

initialization voltage line 124, the second shield layer SD2 may always have a uniform 

electric potential by the initialization voltage line 124 that always has uniform electric 

15 potential. Accordingly, an effect of an adjacent electric signal on the part 131 d2 of the 

initialization semiconductor layer 131d1, 131d2, and 131d3 of the initialization TFTT4 

may be reduced. 

[0091] Here, if a layout of various wires or a semiconductor layer differs from that 

shown in FIG. 2, the second shield layer SD2 may be a part extending at least above 

20 the part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 131 d3 

between the first and second gate electrodes 125d1 and 125d2 of the initialization TFT 

T4, or a part extending below the data line 171. 

[0092] FIG. 10 is a cross-sectional view taken along the line X-X of FIG. 2. As 

shown in FIGS. 2, 5, and 10, the second storage capacitor plate 127 may include a 

25 third shield layer SD3. 

[0093] As shown in FIGS. 2 and 5, the third shield layer SD3 may be a part of the 

second storage capacitor plate 127. The third shield layer SD3 may be understood to 

be a part of the second storage capacitor plate 127, which extends between the data 

line 171 and the driving gate electrode 125a of the driving TFT T1. For example, the 
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second storage capacitor plate 127 may have a (virtual) end in the -x direction, which 

approximately match an end of the first storage capacitor plate 125a in the -x direction 

5 below the second storage capacitor plate 127, and the third shield layer SO3 may exist 

between the data line 171 and the driving gate electrode 125a of the driving TFT T1 in 

the -x direction from the (virtual) end, wherein the third shield layer SO3 may be 

understood to be integrally formed with the second storage capacitor plate 127. 

[0094] Alternatively, unlike shown in FIGS. 2 and 5, the second storage capacitor 

10 plate 127 may not extend in the -x direction where the data line 171 is located due to 

nonexistence of the third shield layer SO3, and the end of the second storage capacitor 

plate 127 in the -x direction may approximately match the end of the first storage 

capacitor plate 125a in the -x direction. In this case, the driving gate electrode 125a of 

the driving TFT T1 is affected by the data line 171. 

15 [0095] The data line 171 transmits a data signal to the (sub) pixel of FIG. 2, and 

also transmits a data signal to the plurality of (sub) pixels disposed in the +y and -y 

directions of the (sub) pixel. Here, the data signal being transmitted may vary 

according to the luminance to be realized by the plurality of (sub) pixels disposed in the 

+y and -y directions of the (sub) pixel of FIG. 2, and accordingly, the data line 171 near 

20 the part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 131 d3 of the 

(sub) pixel of FIG. 2 may transmit different electric signals according to time while the 

(sub) pixel of FIG. 2 emits light. 

[0096] If the third shield layer SO3 does not exist and thus the second storage 

capacitor plate 127 does not extend in the -x direction where the data line 171 is 

25 disposed and the end of the second storage capacitor plate 127 in the -x direction 

approximately matches the end of the first storage capacitor plate 125a in the -x 

direction, parasitic capacitance exists between the data line 171 and the driving gate 

electrode 125a of the driving TFT T1, and accordingly, electric potential of the driving 

gate electrode 125a of the driving TFT T1 is affected by the different electric signals 
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transmitted by the data line 171 according to time while the (sub) pixel of FIG. 2 emits 

light. As a result, the luminance of the organic light-emitting device OLEO determined 

5 by the driving TFT T1 may become different from an initial intension, and thus quality of 

an image displayed by the organic light-emitting display apparatus may deteriorate. 

[0097] However, according to the organic light-emitting display apparatus of the 

current embodiment, because the third shield layer SO3 exists between the data line 

171 and the driving gate electrode 125a of the driving TFT T1, the driving gate 

10 electrode 125a of the driving TFT T1 may not be affected or may be less affected by 

the data line 171, and thus the organic light-emitting display apparatus may be able to 

display an image having a more accurate luminance and a relatively higher quality. 

For example, if the third shield layer SO3 is a part of the second storage capacitor plate 

127, the second storage capacitor plate 127 is coupled to the driving voltage line 172 

15 always having uniform electric potential, through the contact hole 168, and thus the 

third shield layer SO3 may also always have a uniform electric potential. Accordingly, 

an effect of an adjacent electric signal on the driving gate electrode 125a of the driving 

TFT T1 may be reduced. 

[0098] Of course, the third shield layer SO3 may not only be disposed between the 

20 data line 171 and the driving gate electrode 125a, and may also extend below the data 

line 171 as shown in FIG. 10. Accordingly, the driving gate electrode 125a of the 

driving TFT T1 may be further shielded. 

[0099] Hereinabove, the organic light-emitting display apparatus may include the 

first shield layer SO1, the second shield layer SO2, and the third shield layer SO3, but 

25 alternatively, the organic light-emitting display apparatus may include only some of the 

first through third shield layers SO1 through SO3. In other words, the organic light­

emitting display apparatus may include at least any one of the first through third shield 

layers SO1 through SO3. 
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[00100] In the above embodiments, the compensating TFT T3 and the initialization 

TFT T4 include a dual gate electrode. However, an embodiment is not limited thereto 

5 and the organic light-emitting display apparatus may include the first or second shield 

layer SD1 or SD2 disposed between the data line 171 and a part of the compensating 

TFT T3 and/or the initialization TFT T4, even if the compensating TFT T3 and the 

initialization TFT T 4 include a single gate electrode. 

[00101] Meanwhile, all of the first through third shield layers SD1 through SD3 are 

10 included in the second gate wire as shown in FIGS. 2 and 5, but an embodiment is not 

limited thereto. In other words, the first through third shield layers SD1 through SD3 

may be a part of the second storage capacitor plate 127 or a part of the initialization 

voltage line 124. 

[00102] FIG. 11 is a schematic diagram showing locations of a plurality of TFTs and 

15 a capacitor in a (sub) pixel of an organic light-emitting display apparatus, according to 

another embodiment of the present invention, and FIG. 12 is a cross-sectional view 

taken along the line XII-XII of FIG. 11. Differences between the organic light-emitting 

display apparatuses of FIGS. 2 and 11 are shapes of the previous scan lines 122, the 

initialization voltage lines 124, and the initialization TFTs T4. 

20 [00103] Referring to FIGS. 11 and 12, the initialization voltage line may be arranged 

in the same layer as the second storage capacitor plate 127, or in the same layer as a 

pixel electrode. The initialization voltage line may be coupled to the initialization 

source electrode 176d of the initialization TFT T 4 through the contact hole 162. As 

described above with reference to FIG. 2, the initialization drain electrode 177d of the 

25 initialization TFT T4 is electrically coupled to the compensating drain electrode 177c of 

the compensating TFT T3 and the driving gate electrode 125a of the driving TFT T1. 

[00104] The previous scan line 122 that may be arranged in the same layer as the 

driving gate electrode 125a, the scan line 121, and the emission control line 123 may 

include two protrusions corresponding to a location of the initialization TFT T 4. Here, 
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the two protrusions may be the first and second gate electrodes 125d1 and 125d2 of 

the initialization TFT T 4. At least a part of the second gate electrode 125d2 may be the 

5 second shield layer SO2. 

[00105] A dual gate electrode may have two parts overlapping a semiconductor 

layer. For example, referring to FIG. 11, the second gate electrode 125d2 of the 

initialization TFT T4 may be a part of the previous scan line 122 extending along an x­

axis without having to protrude from the previous scan line 122, and a part 125d2' of 

10 the first gate electrode 125d1 in the -x direction, which crosses a semiconductor layer 

near the initialization source electrode 176d, may operate as a second gate electrode. 

However, in this case, a part between a part of the semiconductor layer corresponding 

to the part 125d2' and a part of the semiconductor layer corresponding to the first gate 

electrode 125d1 is arranged adjacent to the data line 171 and is not shielded, and thus 

15 may be affected by the data line 171. 

[00106] However, according to the organic light-emitting display apparatus of the 

some embodiments, the previous scan line 122 includes the two protrusions, wherein 

one of the protrusions operates as the first gate electrode 125d1 and the other one of 

the protrusions protrudes form the part 125d2' of the previous can line 122 and 

20 operates as the second gate electrode 125d2. Here, the second gate electrode 125d2 

shields the part between the part of the semiconductor layer corresponding to the part 

125d2' and the part of the semiconductor layer corresponding to the first gate electrode 

125d1 from the data line 171, and thus an unintended effect on the initialization TFT T4 

from the data line 171 may be effectively blocked or reduced. 

25 [00107] According to the initialization TFT T4 having such a structure, the 

initialization TFT T4 includes the first and second gate electrodes 125d1 and 125d2, 

and one of the first and second gate electrodes 125d1 and 125d2 is at least partially 

disposed between the data line 171 and the semiconductor layer 131 d2 that is a part 

between the source electrode 176d and the other of the first and second gate 
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electrodes 125d1 and 125d2 of the initialization TFT T4. In FIGS. 11 and 12, the 

second gate electrode 125d2 is at least partially disposed between the data line 171 

5 and the semiconductor layer 131 d2 that is the part between the source electrode 176d 

and the first gate electrode 125d1 of the initialization TFT T4, and thus the 

semiconductor layer 131 d2 is shielded from the data line 171. In other words, the 

second gate electrode 125d2 is shown to be the second shield layer SD2. Here, the 

second gate electrode 125d2 may not only be arranged between the data line 171 and 

10 the semiconductor layer 131d2 as shown in FIGS. 11 and 12, but may also extend 

below the data line 171 in the -x direction. In FIG. 12, the data line 171 is arranged 

above the second gate electrode 125d2, but if the data line 171 is arranged below the 

semiconductor layer 131 d2 and the second gate electrode 125d2 is arranged between 

the data line 171 and the semiconductor layer 131d2, the second gate electrode 125d2 

15 may extend above the data line 171. 

[00108] As such, the second shield layer SD2 may be formed as the second gate 

wire as described above with reference to FIGS. 2, 5, and 9, but may alternatively be 

formed as the first gate wire as described with reference to FIGS. 11 and 12. If the first 

or third shield layer SD1 or SD3 is included as well as the second shield layer SD2, the 

20 first or third shield layer SD1 or SD3 may be formed as the first gate wire. In this case, 

the first or third shield layer SD1 or SD3 may not be electrically coupled to the second 

storage capacitor plate 127, but may have an island shape and electrically float. 

[00109] Hereinabove, it is described that the parts of the driving TFT T1, the 

compensating TFT T3, and the initialization TFT T4 are shielded from the data line 

25 171, but an embodiment is not limited thereto. In other words, if a TFT of a (sub) pixel 

of an organic light-emitting display apparatus is near the data line 171, a shield layer 

may be disposed between the data line 171 and at least a part of the TFT such that the 

organic light-emitting display apparatus displays an image having high quality. The 

shield layer may be arranged at least one of between the data line 171 and a source 
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electrode of the TFT, between the data line 171 and a drain electrode of the TFT, and 

between the data line 171 and a gate electrode of the TFT. 

5 [0011 OJ Meanwhile, hereinabove, it is described that a shield layer is arranged 

between a data line and a part of a TFT, but an embodiment is not limited thereto. For 

example, an organic light-emitting display apparatus may include a TFT that includes a 

source electrode, a drain electrode, and a gate electrode, a control signal line that is 

arranged in a layer different from the source electrode, the drain electrode, and the 

10 gate electrode and transmits a control signal, and a shield layer that is arranged 

between the control signal line and at least a part of the TFT. Here, the control signal 

line may be at least any one of the plurality of signal lines described above. In other 

words, the control signal line may be the scan line 121, the previous scan line 122, the 

emission control line 123, the data line 171, the driving voltage line 172, or the 

15 initialization voltage line 124. The shield layer may shield the at least the part of the 

TFT from the control signal line so as to block or reduce an effect of a control signal 

transmitted from the control signal line on the TFT. 

[00111] An embodiment of the present is not limited to an organic light-emitting 

display apparatus. An image having high quality may be displayed as long as a display 

20 apparatus including a TFT and a data line in a (sub) pixel has a shield layer in the 

same or similar manner described above. 

[00112] As described above, according to one or more embodiments of the present 

invention, a display apparatus capable of preventing quality deterioration of a displayed 

image may be realized. 

25 [00113] While one or more embodiments of the present invention have been 

described with reference to the figures, it will be understood by those of ordinary skill in 

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

from the spirit and scope of the present invention as defined by the following claims, 

and their equivalents. 
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5 

WHAT IS CLAIMED IS: 

1. A display apparatus comprising: 

a thin-film transistor comprising a source electrode, a drain electrode, and a 

gate electrode; 

a data line in a layer different from the source electrode, the drain electrode, and 

the gate electrode, wherein the data line is configured to transmit a data signal; and 

10 a shield layer between the data line and a component of the thin-film transistor. 

15 

20 

25 
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5 

10 

15 

20 

25 

ABSTRACT 

A display apparatus includes: a thin-film transistor including a source electrode, 

a drain electrode, and a gate electrode; a data line in a layer different from the source 

electrode, the drain electrode, and the gate electrode, wherein the data line is 

configured to transmit a data signal; and a shield layer between the data line and a 

component of the thin-film transistor. 
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