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Apole} k7ol 7] Al Adueh 2 A2 A Az 4o, 2em A7) Al de] @ Ar) A2 de] Apolo] 9
Agkm 7] vlA A Afole] 1HAo] WAR R el A3 Yol ¥

A1l A,

A7) AL Gee) 7] mAl A SR pitch) = AL WA eli, A7) A2 el 47 mAl AHHRe] 9=
A2 sA o], 7] AL AL A7) A2 AART e A FA G,

2739 3

A2l A,

71 AL D, 47 A2 4o B A7) A3 FGelA A7) mAl A ] 2 AR 4 BA] A
ATE 4

A3 el Al

A7)\ A ZER R Ze 3 5um X 4.5mel AA TA AH .

273 5
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A7) AL e 7] Az et WHe] 2 Ay WA G,
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Al 13l A
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dvje] AAelo] distel B wHle] ek sl% RollA B A4E
0 | 44 geldt Fez Fad
o] aiol 2 os}% ERER)

=yolA oYl 3 %99S 3P BAs] Astel FAS Frhstel e, PAA AAE Baol
A o] WAL FUE mW REE Bt 3, %, 99, B 59 o] e RE A" dvu ¥
W, ol ThE R whR flel" gl A B oheh 1 Fuel E GE Rl A A9E FIUT
2 o| Ro] thE BE 2 fo" dtka & weli F7ke] the ¥Rol gl AL Fah

oAl B wmel g AAde] W g EA Al tetel ® 1R % 28 Fustel FAshA AP

E 1o B owne) @ Axeld ti oy FA A BEwolw, ¥ 2 B e & Add e 9y ¥
A A 725 =wlolt}

3k A 9]

T Fskad gigk 571 IRE e oR EAs
T 1S Fasd, B wyo] sk AAjde] wpE MA HA] AX= NAH FAITH ZHA|(liquid crystal panel
assembly) (300), Al°]E F-E¥(gate driver)(400) % o] %X (data driver)(500)E E3+3lv},

N FAT Z2HA(300)= 57 JEE B w B89 ASH(signal line) (GG, Di-Dy) 3 o]l A=

o]
ol dg Fdo] Fum wfjdE 559 stk(pixe)(POE EFFTE. Wby, = 20 EAG P2 E o)
FEAR ZHA(300)= AR wFete s ZAIR(100) 2 AR EAF(200), 2E]al 1 Afelo] B =
T3 A

%2,
o

12 12
ol ol

AEA GG, DD 3 EABL000 5o glor], JlolE AE(FA AE'HuE $E AYshs
B3] A EH(G-G)F dlolE e AYsHE Bl dolHADD)E EFHTH  ANEN(GG)E HheF
@ o wom Azt Adl BB, delEA(DD)E B A FFoE Wor Nzst A9 Faait,

b g (PX), dE =9 idAG=1, 2, -, n) ARIEAGHI jUAG=L, 2, -+, m) Hl]HAD)] A2 2

—_
~

= ¥3sty, ZF B3Ah= AAH FH-7](liquid crystal capacitor)(Clch, Clc zd
= APIEA(GG,), "olEA((D-D,) 2 44 F#7](Clch, Clc)e A4 =934 &

A FH7](Clch, Clec)= 35 JFEAIF(100)9] F-3hAa x4:’-(191h 191) 3 45 AR (20008 & H=

(270)& F A= am Fakh A=(191h, 191D 35 AF(270) Alele] AAF(3)S FAARAN 753},
3 o] Baka d(191h, 1911)& A= Helso] glon oMA St AFE o2t FE AF(270)2 N
FAIE(200)8] Al AAH o] gl FE A¢(Veom)S 917} whe=th, AAZ(3)2 29 F4& oS 7HA
o, HGZ(3)9] AA A= A1) gl AEHOlA 1 FFHeol T AT qHe] dste FAS o|FEF
HigEslo] 1S & . X 204 9E 2] FE AF(270)0] 3 FAF(100)0] FHIHE AL on o
o= st A=57 3F AF(270) F A% st 43 T g oR vhEojd 4 v

stE, A ZAE FEE] YsideE 4 2P 7 712 (primary color) & S IFSHA EAISHAVHEE
W) ZF skA(PX)7F AlRbel w}ﬂ} Wzol 7| EAME FASHAI(AZE 28 3he] ol 7R FkA, A7HH §
o2 Ask= AAe] AAFHESE 3l J|EAY da2s A s JA 5 A s 5 S Q. ® 2E ¥
7+ B 3 qzA 7t ﬁr*(Px)ﬂ g5 EAIFH(200) <] 039%011 712 F s vepdlE A HE230)0E
S BT o, = 29k= el A FE(230)% sHF BAFH(10009] F3A A(191h, 1911) ¢ &
ool AT += 9]

FEAF(100, 200)¢] vpZ WHol= HA A (polarizer) (EAEA] &S)7F Fu|H o] Ql=d, F HPAIe] HF=LS
Z]
Al = 18 #Fastd, do]y FEE-(500)0E AA FAIT ZHA (30009 dole A (D-D,)H AAE o] glor d
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ol] M-S dlolel (DDl Q17

AlOJE F-55-(400)= A4 FAIE ZHA(300)¢] ACTEA(G-G) 3 AZE o] lom 2973 4
T A= ANE & HAGWon) ¥ © 2ZAZ § Q= AolE 2 HeH(Voff)e] ZF o2 o]Fojx] AolE A%
= AlolE

A (GGl A7HEHE

ojAl = 3 WA = 55 Falste] & ge] g Aol mE oy Al Al tiste] FAlsHAl AWt

3 B owre] @ ANdo] we 94 mAW 2PA MARelRL, ® 4t % 3o 2AF 94 wAW £
Aol B AFEL =AY WUEN L, E 5- 3] A4 EAW 2AAS V-V At 2 w4 v
ol

o
rie
p‘L
T
b by
>4

B AAde] wE A FAH ZHA = AR ul5s 12(100) 3 225 FAIFH(200), ol F FAH
(100, 200) Alolel Ho] o= MAH=(3)S FFsth.  TAF(100, 200)¢] HZ2Z Hox= A3 (polarizer)
(Z=ABHA] 2)7F FHlEo] e 4 Q).

5 AT (200) 0 tisle] A ghog,

#H(210) #1ol % A (common electrode)(270)¢] HAEo Art. F&F AF(270) 170, 120 59
EAA EE F5 uYE s = k. F% JA=F(270) e s TSR] S )o] A E o
o

S5 EATI00) T AR HATH200) Alolo] S0} e AAEG)L Sof {AE oIS AL AF BAE
S o Baps A1l gl HA 1 gEe] T EAW(100, 2009 ER hete] £4L olFE
= Wil g & v

FEAIE(100) el visto] A gt

=]
S
A 719(110) Yol Eo Ao]EM(gate line)(121), B4 7¢t Alo]EAM(123) ¥ E5o £x HAIA
(125)% E3et= B9 Alo|E “HA A= ot}

AEA(121) D 7Y A|EM(123)S F& 712 W3fo g wo] glom AolE ATE HIgth. AoEA
(121)2 Yol =2 E=3F A1 Alo]E A=(124h) E A2 AoE A=(1241)S FEgtslar, 7Fet Alo]EX(123)&
A= E=3 A3 AolE HAF(124c)S X383ty Al AlO|E H=(124h) E A2 AolE AZF(1241)2 A= 4
A o] sle] EERE o2},

A A5M(125)% F2 72 Bgo s ol 9lom FF A4 (Veom) T AN HAes dIdvt. A A
F4(125)8 ¢ olglE &3 FA HAF(129), ACEA121)F e FHEHA ofdE Wo d go R
(128) 2 3k o] ARE(128)2 LS M2 AAsE 7[2E(127)2 ¥dsit}d, Jl2R(127)E o= 4%
G2 BFAE(126)5 E3heit),

Aol E =AA (121, 123, 125) 9ol Alo]E dAv(gate insulating layer)(140)o] HAIE o] Uc}.

AOlE AA(140) Hell= PIAA T ZAA 14 Fo=2 vheold e B9 AF wEA 15DV B4
Ho] 9th. M3 ¥wA|(15])= F2 A2 uol—sgzog ugi_aoq Row Al E A2 AlE HAF(124h, 1241 F3}
o] Wol e} 9lom Az dAAHe g Al D A2 ¥FEA|(154h, 1541), 283 A2 ¥FEA|(1541)9F A2 H
A3 WHEA(154c) S E3Haic.

Ay WE=A(151) ol 549 48 A4 AEF FAl(ohmic contact)(161)7F dAE o] lom | A1 WE=A|
(154h) Hol= A1 A& H=F FA(163h, 1656h)7F A= o] Qar, A2 W= (1541) D A3 W= (154¢) 9
o 747k Az AGH AE FAEARA 9 L A3 A% AF PACEASA @7t FAsel ek,
AL A A5 FAQGBDE A8 APY §5 FAGDEIE BE50] gtk

A H=E BA(161, 165h) Qo= &9 dlo]g A (data line)(171), &= A1 =l A=(175h), 4
o A2 =g A=(1751), 2Pal B4 A3 =8 AF(175¢)S Eosk= dloly =AA7 dAE o] v,
golEA(171)L HolE 238 MGl F2 Az Weoz wWo] Ao|EX(121) 2 7 AoEAM(123)3
2k}, ZF glolE A (171)2 Al Alo]E HA=(124h) 2 A2 AO]E HF(1241)S Fsle] ol A "W He =
o]|FE= Al A2 AF(173h) ¥ A2 A2 AF(1731)& x93},
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A1 =4 A=(175h), A2 =@ A=(1751) D A3 =#HQ AF(175¢) {3 2 & HE3 gfdel o}
2 % 2 5ES 23 Al =9 A=5(175h) 2 A2 =9 ASF(1751) 9 9y 2 FES Al 2 A
Z(173h) 2 A2 A2 AIF(173) o2 OE‘%L Eyste] gk A2 =<9 A=(1751)9 W 3 & E BRSO
Al Aol 'U'A FEE Fe A3 Ax AFH(173c)S o]Eu. A3 =9l x4—1(175c)4 W & BE(177¢)
< A FAHE(126)9F T3t A FHAI(Cstd)E ol FH, Ty & FELS A3 &L AF(173c) o2 dF
EeHte] At

A1/A2/A3 ACE A=(124h/1241/124¢), A1/ A2/A3 22~ A=(173h/1731/173¢) = A1/A2/A3 =del A
Z(175h/1751/175¢)& A1/A2/A3 A3 ¥reA(154h/1541/154¢) ¢+ 37 bS] A1/A2/A|3 vhat Edx] ~F
(thin film transistor, TFT)(Qh/Q1/Qc)E olFH, 9t EWMX2~He9 Ad(chamnel)S ZF &2 A=
(173n/1731/173¢) & 7} =#1Q1 A=(1750/1751/175¢) Akele] Zb WA (154h/1541/154¢) 0l B € th.

WA (154h, 1541, 154¢)E Fdsl= Ay WA (151) A2 A=(173h, 1731, 173c)3 =91 A =(175h,
1751, 175¢) Atolo] Ad H49& stalE dlolE] =AA (171, 175h, 1751, 175¢) L L &}%-9 A3 #
FA(161, 165h) 9} AAX o2 U HW EFS 7M. 5, WA (154h, 1541, 154c)E XEFste A3
SA(1D) = 422 A=(173h, 1731, 173c)¥ =391 A =(175h, 1751, 175¢c) AtelE H]Este] dolE =7

(171, 175h, 1751, 175¢)°] 98] 7I8ix] &1 =&FF FEo] .

_4

(T

X

I

dolg =AA (171, 175h, 1751, 175¢) @ =29 ¥rEx|(154h, 1541, 154c) F-5 o= AsifA E£E= kg
T wele] F7] dAERE wEoA 4 = 3 BE9(180p)o] A E] Ut

S RS EH(180) glol AWE(230)7h A BT, AW (230 AL e EAALHQh), A2 wE Ed@
26 R A3 W EAAZE () Fo) ARG L AR e Qo] AAgn. e, elss
= oHolEA(I71) AfolE mebd Al wEem A We FE vk, 2 AME(230)% A4, %4 D Gl

1

FIA 5 712 M (primary color) & 3YE BEAE 4 9t}

n>' rr

B (230)7} $IXIsHA] &= 99 2 A (230)2] & fo= AF HF-A(light blocking member)(220)7}
sic). 233 FA1(220)+= £ wlEZl XA(black matrix)2fale shy WS ol 233 FA1(220)= Al
2 EWRA2E(Qh), A2 uE ERA2E QL) 2 A3 W ERX2E(Qe) O] HAFE F4Y9E e i
TS x2EEch. zxF RA220)0= Al e ERAAHQh) R A2 v E
§(227), A1 =@ A=(175h) 9] W2 & F& Hd A= AMT5-(226h),
2 53 fol fAAst= AAg-F(2261), el A3 = EWAAH(Qe) Holl 9
4 k. o} o] A FEAH(220)7F AA” NTH-(226h, 2261, 227, 228)%
EWdAxE Fo EF AAE 7MEsA .

1N

_1|1
91
1 ¥k

_I

2 oM (171)S upe}l W=
A 2=E Q1) Hoﬂ A= AT
A2 =l AF(1751)9] We
2|8} 7H?~r(228)e g
N FA G AF FA Fof ub

5
ES

2

AEE](230) 2 OARF FA1(220) SellE A REUH(180g) o] BAE ] it

SHE HEWH(180p) R A HEHH(180g)ol= A1 =#< A=(1750) 9] §2 & FE3 A2 =8l "d=(1751)
o §& RS A7 =il 5549 H5 #9(185h, 1851)¢) FAHe vk, HF +(185h, 1851)&
g A (220) 2] 7|FE-(226h, 2261) Sroll 9%}

A B E(180q) 9l Al FskA AS(191h) B A2 FekA AS(1911D) S EFekE sth d=o] FAH o
A

AL E Az P AF(191h, 191D @ wen i@ Az ¥k AF91D golv Al HEae A
=(191h) 9] FeolRu For] thef 1) ] 3l 5 gl

Al F-34 A5(191h) 8 JAARD B2 Aoy, 7te E7]5 9 A2 7|55 £ A £71
F(195h), TS EgME 9T E7)5(196h), 2L AR E7]3(195h) ¢ ME E7]3] o 2 HE ol
2 EE% 55192 E £33}
A2 F3a4 A=50191D) Y JAAR EYgE Aoy, Jte E7]5 9 A2 7|55 X A £71
(1951), A< 7F=25-(1961a) ¥ 3tdt 7F25-(1961b), AAF E7]F(1951)2] A= E7]5-9 ddozRE 9=
g % (1921), 28 Al Tzﬂi AF(191h) 9] FHfoll Az FH AZH-(1931a, 1931b)E
t}. 4 AZH(1931a, 1931b)+= dHolHA (17D A1 F-3t4 A(191h) Alele) &34 23, & A=

apacitive Coupllng)% WA = Q).

o

ol R ok Hdzr
oot e O

~
o

AL Fska A5(191h) 2 A2 F-3kA A=(1911) 422 Zbzbe] Ak 7151950, 1951) ¢l of3) vl 7o) F-<
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dow yrojdt, Al 2 A2 B34 AF(191h, 191D 2+ FF e Ak Z7]13-(195h, 1951) Z5-E u}
2o g NAEsA Wi B wAl X E-(19%, 1991)5 E3eh, o] Laki= vlAl X F-(19%h, 1991) A}
oleli= wlAl £81(91h, 91l)o] $IX|gct. WAl ZEXF-(199h, 1991) = WAl £31(91h, 911)o] AlCJEA
(123 o= 742 Wi 455 E 13589 5 QUvh. o|Rdhe 7 F999] wAl ZFAF-(19%h, 1991) E+=
mlAl £2(91h, 911)& A= Awd 4= ).

T 42 FaEd, A2 B3k A(1911) 9 7 B vlAl ZFHFE(1991) Alele] 2+A Ei= WAl £3(911)9)
= AoH oz #& Al GAWHA) T v A ZFAF-(1991) Alele] 7+A m:= mlA Z&8(911)9] Z(WL)o] A
GA(LA), 1&]al ulA]l 7FAF(1991) Abele] 1HA = WAl &B(911)9 FH(M)o] dAH o=
(gradually) ®eh= A3 FMA)ES 23sch. wpahba], A3 FWA) A mIA] 7EAF-(1991) 9] %] HE= v A
© Al F9HD S ZREH A2 (LA o= T ASFE AAk Az Al GHD), A2 4
A(LA) 2 A3 FAWA)NA mIA X E(1991) 9] F E= wAl £31(911) Abele] 1HAL AT & Q.
2 5o mlA ZEAE-(1991) Abole] 7+Z i ulA £3(911) Alole] 7+ALS thEF 3.5~4.5m, ¥ FAIH R T
2 3m = ATt
A2 F3tax A5(191D) 9] Z
7z B AA e heF
= Al G99 el 7 B o

mogelolq Al GAMA)S A2 GALA BT WHo] ATk S8, AL FoI(HA)ol
60-70%2 A A4 A4 ¥A FA o) T ®L & Yon, o FAHoD
AA WA ek 61592 29 A4 9 Ergo] A4 L 5 A

A3 FMA)S ZF Hode] A WA i 15~25%2 AT 5= Ut}

rlo

A1 G HA) A WA ZEAF(1991) Abele] b4 mE WAl &31(911)9] FH(WH) wh=f 2.5~3.5um, © FAH
o=Zv= tiEf 3md & A FAl ZFHF(1991) 9] FH| EE= w4 &£3(911) 9 A= 57m, T TFAHOREE
AeF 6m = ATk A2 G LA A mA ZEAF(1991) Abole] A W= mAl £81(911)¢] EZ(WL)-S tief
3.5~5.5im, ©l FAASZE O 4-5m¥d F AL Al ZEFE(1991) ] H A EE WA £3(911) 9] HAA=
6~9um, © FAHCRE i 7~8md 7 Ark. EF A3 FAMA)NA HIAl ZFAF(1991) Atele] 1HA HE=
A £81(911)9 Z(WM)S e 0.2~0.3um, © FAZHORZE e 0.25m¥ wAF oz Wald ¢ grh. o7

A AAIE FA= QA A Aoz N3] A, F7 R 54 5 AA 2i0 wE deEbd 5 Sdd

Al B3a A3(191h) Y E&3(192h) = A 79(185h) < B3 Al =#Ql A5 (175h) S =5 dlolg At
S A7 WA, A2 Fskh AF(191D) 9 EEF(192D)E AE: FH185)S Tl Al2 = AF(1751) o2
H odoly dgS Q7F e, o] w A2 FakA d=(1911)0] A7F Wi dlolE dee Al FIa A
(191h)¢] 17} ¥k dlojE] Zetreh 25 4 Art.

A1 2 A2 F3k4 A=(191h, 1911), 223 E 25EH(180q) Hldle Wi (Z=AI8HA] &3)o] dAE
2 % qvh,

dele detel A7kR AL R Az ¥EAE AF(191h, 191D Y
Ao AATeRA T AZ(1, 270) Alolel AAE(3)e] A4 BAe] wae AR g BAT 7Ll
A Aol weh AgF(3)el Yake wel Hge] wa st Gebn oleld WPl Wsk: APl oste]
3hg WSE b o2 Bete] g EA AL dHe EAW

g AL B A2 Feka AS(191h, 191D0] 3= Al ZRAH(19%h, 1991) B A E3U(91h, 9119
AE2 A718E i=ste] wAl b R-(19%h, 1991) == w4l £31(91h, 911)] ¥ell #22l 3 Fes vE
of Wi oA BAEe] A e 78 ARl ffste] dAEe Ww¥oR A, webd o BAEol
Aol WAl ZEAR-(199h, 1991) T w4l £31(91h, 911)¢] Well FHQ WaFo 7)goiAe @k, 1
u ol-ak wAl ZEAR(199h, 1991) = Al E3(91h, 911)9] Wl o3t Hy)dke] 4 Aie] WhEke]
tlolaz mAl 7FAH-(199h, 1991) 3= Al £81(91h, 911)9] Feo] F7] whie] N2 wir) WagFoz 7]gojA
= A A=l A Al ZEAR(199h, 1991) = vlAl £31(91h, 9119 deo] W] FAF YFoz 7]
oA Ht.

A
3

Houbgo]l AxjofoA A1 © A2 F3FA A=(191h, 1911)E v A ZFXF(199h, 1991) T= H|A &
911)9] Zeo] Wao] A2 2 v /M RY9s 23stnz A3 (3)9 IA EAE] 7|&oAA= W
o] Wgko]l Hu}, oo} Fo] A EArL VAR = WIS vl st AA FA] G2 7lE Aok

7t}

AT Fska A=191h)3 &5 A=(270)2 2 Abole] HAT(3)3 3 A1 A FH7](Clch)E ofFaL, A2

—~
©
s

Moo 5
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st AS(191D) 3% &5 AF(270)2 L Abelo] A ()3 §7A A2 A FHA7](ClcD)E ol Fo] Al B Al
uhul EAdX 2B (Qh, Q)7 | o2 H Fox ovtd AS FA 3.

N‘{E
o

O

A1 2 A2 B3kA A=(191h, 1911)S F4 A=(129)S v EE 54 A24(125)F =H-Hste] A1 © A2 54
£27](Csth, CstDE o]FH, Al & A2 FA FA7](Csth, CstDE 4 A1 2 A2 A4 Z4A7](Clch,
Cle)e] At 4 58S Hgsi),

ool AA M E Al FkAh A5(191h) 7 A2 Fekh A5(191D) 9 ko] gekd 4 &, o9 Zol
Al 2 A2 Bk A=(191h, 191D FHgte] th2H A1 2 A2 KA FZ7](Clch, Clc)el &3k H ol
gdzrez 3w F=3 gEpdo. mEia Al 2 A2 98 F47](Clch, CleD)9] A AHsA w3 FH Al
IS P4 5 vk, Al Fekah 519103 A2 Fokh 5191 9] deke] depAE S&d gsiA =
o] ol zpA3] Adrg gt}

o AAlefell Al Az F-sha AF(1911)°] 7 F-FoL
< 9= 2T Al ZAR1991) Abele] 3HA E= T

bt

ulAl ZEAF-(1991) Abelo] 3bA HE= mA
I

= Joe w3 &2 (911)e)
Zo] FL4F AGFG) U] A AV AR A2 4G FAZClel) WAHE g 2A49] 7] &of
A AR BE F ) olgel ool 4w AEst Fel et Dekrich, mebd SW A4S 09 48
+ sl

>

B2 $245 AFAOL)S 4 2GS UA AARAND A EE U4 FSO1DA A7) e

(HA, LAYO] o2& Z§ 7 ZAIA 927t 47 & govt, B Ao vA R0 e 54
A ESIDE A S AL, L) Hold A MR WA A SN E Few
4 A e Aojsta BaA WAL Axstetel FAE ¥U 5 Ak

AA o s A2 Bskh AS(1911) 0] mlA 7FAF(1991) ¢ Tx] e mlA £3(911) Y X7 A ow
FI(LAY Fpdez 2 JAHA), T 2 Fhol ulA ZEXE9 ¥X e vlA £319 9X7} @A
Hog WakE 49 S X33E AE AdE st dysiddoy, 3 FAPX)7F XsE st Aol F
A ol AR o] Fofx AolE AR A H gxH s fE H8E 5 o
AFe T 4o ZAE uke} e Al F3ka AF(191h) T A2 B3 AF(1911) 9 Fxe)

o, dolgMo g E el vt EWRAAES E3) dolE HS AYnkS 4= vt
g el o2 AAde mad, she] ek d=o] mAl ZpXEe] FX EE uA &3 FXUt AR o

I ooldel d9S e 4 . BE o] gk uA 7pxFe ¥ T uA &3 9A7F A=
o]t F A4 Aloldlli mAl ZRAIF-9] ¥ Ei= Al &3] YAV AR WEs T3 J ool

FH o2 IR
o fe 18 o

=

i

=
44
o
fru
e o o

ofr

roh oo fo
BN ot
B

‘U—lo B>

il
N
)
iy

[

do o

FE:I

N AAe Blwed Tz 0 Bl e delx 249 = 1 WA

oL
oo

@ AAele] me oy
& Fustel Ay,

(@a]
5
o
z

al
(@)
rlo
re
o
)
o
lo
o

Aol mE oA Al AR g spael] digk 7 F 2ol

[t

1L WA &= 5ol =A1RE o A AR dolA A

d 1 71]°1E*d(121), A4 A
ARl EAA(123), el vlolH A (1714 E3ehe= A%

3 2
M3} olo] AAH HEPOE EFFT,

A4 K
r)~

=

[\

81 d
o

sta(PX)= AL, A2 2 A3 =93 22HQh, Ql, Qc), A1 2 A2 A4 FH7](Clch, Clel), Al E A2 FA
FH71(Csth, Cstl), Z22]a F¢t FA71(Cstd)E E3FHIAH. o714 Al 293 22HQh) 9k AT 2heh EfA
2 vheh EJRA2EQL), 22lal A3 =93

B (Qh), A2 *94/"4 22HQ1) < A 22HQe) 9 A3 dhdak E @ x|~
Q)&= 747t 5Y3 oz gAg.
Al = A2 293 23 Qh, QDE 47 AEA(121) 2 dHolHA (17D dAdHe] glow, A3 ~9F &zt

(Qo)E 7t Al EA(123)0] A= o] ltt.

AT g A2 293 22HQh, QD= S FAE(100)o] FHIE ] Sl HE ERAAE 5o At AxpEA,
a2 Aol @z AolEM(12D) 3 AAFY i, ¥4Y wxli deolgA(17D)a AAdse] o, &Y dx:
Al =D A2 AF Z=H7(Clch, CleDe AL 2 A2 % =47 (Csth, Cst1)e 217 AA= o] 9},

A3 =914 22HQe) FA] 3 FAIT(100) ] FH|Eo] e whih ERAAE T AHA AAEA, A &
A= e AolEAM(123)3 dAZdEe]l dx, 4 dxtE A2 AA FA7(Clc)S AdHo] gon, =8 A
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= A FA71(Cstd) ok AA =] Sl

A1 D A2 A =H7](Clch, CleDE 27 A1 D A2 293 22 Qh, QS 949 A1 2 A2 Bk A=
(191h, 191D 5 EA2(200)9 & A=(270)0] T3t o]FAxt. A1 H A2 FA F77](Csth.
CstE A A=(129)S HE3 1 A=4125)3 A1 2 A2 34 A=(191h, 1911)°] F33te] o] Fof

A,
A FA7(Cstd)E A3 297 229 £ 9Re f4 AFA12)e] AAH] gov], a4 wA®
100)0] FulE 2 AFH125)% A3 297 2400 2 @A) AAAS Atole] Fi FHE ] o] o]
A,

A, AllEA (12D AlolE 2 M (Von)ol QIZFHW ool AZ®d A1 9 A2 ¥hef EJHA2E(Qh, QD7F |

ole] wt HlolEA(171)Y dlolE A ® 2" Al 2 A2 =94 24 Qh, QDE F3t] Al 2 A2 Fg)
Z A5 (191h, 19110 FYatA <17t} zﬂl 2 A2 BA ZH7](Clch, CleDE &% AF(270)9 T5 A
G(Veom) @ A1 R A2 F3ha H=(191h, 1911)9] St Aolwhg FAFER Al AA FH7](Clch) o] T A
G A2 A FH7](CleD ] Td J94= A2 Fdet. o A Al EXM(123)e&= AClE 22X dY
(Voff)o] 17tt}.

]

O
el

O AClEA (12Dl Alo]E @ HSk(Voff)o] A7bg 3 SAlel Z Ae]EMA(123)] AlolE & A (Von)ol

A7HEW, AlEA (12D 2" Al % A2 =993 &24Qh, QDE ©d ex2Ha, A3 293F £2HQe)= |

Sk oo wEk A2 297 AAHQD] =¥ dAbet A" A2 Fska AS5(191D) ] Hah Ay FH17]

(Cstd)Z &8 5o A2 A FH7]1(Clcl) 2] Agto] g},

2 AN de] we 9y ®A FA7F Zd wbd(frame inversion) o2 FEHI @A Z ol dolEA
A =

(7D 5 Ao & 1F02 F4o] F(H)Q) Hole Ago] Qrbsle A4S o= st} AP, ol
zelgle] By ¥

ek FA71(CstdellE ()9 Hapr BodA ok, dAl ZEdelA] A3 ~9H 24
Qo)7F | 239 A2 Faa A5(191D)9 F(H)e] dart A3 293 24 Qo)E T Ay FH l(Cstd)i
28 S0l Ay FHA7I(Cstd) ol F(H) o] Asprh HolA =i A2 A FH7](Clel) o] A4 s43sHA ¥
o ge ZPPele wriE A2 kA AS(191D) 0] ()9 Ay FHE AejelA A3 2
)7F © &8 wel A2 Faka AF(191D) 9 (-9 AsrF A FAN(Cstd) R FE &
(Cstd)oll= &(-)9] A7t Bolar A2 g HH7](Cle]) ] A4S AA] apdatA €t

o} o] ¥ %‘*]011 of wh=w dlolE Wske] FAd] gwglel A2 AW FAZ(Cleel FA A AL A
ZA7)(Clch)e] 4 Aotnch &4 W @ & vk, mebd AL % A2 9 %— 47)(Cleh, CleDel %4 7
e thsl sl o—ﬂxg A A W NS Fad 5

2 AAd el g2A Al 2 A2 34 d=(191h, 191D A1 9 A2 2903 A&Qh, QDE AZE g g9
14& S8 e AR & ARt dtue 4 AREREH dojd AR gE dHely A4S 7 e =
ATH. o] Ag A3 29 2AHQe) B A FA71(Cstd) T2 AFE 5 AT

ato], & e o N FAE 2HA] ta) dgdnk.  skellA

=79 = 8 Fushd, B dyo] 3 Arjdel w2 A mAF ZHA
oS EAI(200) B oolE F EAIE(100, 200) Abelell & Rl AAT
, BFE EAE(100) 0 thale] AW i),

g4 719 (110) Sl AH-=2 =

of i, I HellE AoJE A
(154)7F &A= .
HEEA(154) $ldlE 59 29 A8 Add A= FA(163, 165)7F FA4H dx, A3 A A5 FA(163,
165) @ AolE HAwH(140) Yol BF9] dlolgA(171)F 5] =891 AF(175)0] A o] r}. ©le]

e
2

>
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B (17D 2 AlClE A=(124)5 Fepe] Mol (AP em w2 ~x A5(173)S T

=gQl AF(175)L AEF, 723 (176) @ FAX(177)E ZTsch, AEZRE AOE AZF(124)8 Aoz
22 AF(173)F wpgsty, JFRE(176)E AR5 ¢ om wzpsie Ao EA(121) 3 YekshA 7} !
of vy, FAAE(177)= 7tRE(176)9] ¢ & & HiEd x5t T2 3o H5S 98 "o |
go]E] A (171), =#¢l HAZ(175) ¥ x==3 WEA(154) FE 9o ®HEuH(180)0] FAHo] rt. RnEqt
(180)ell = =l A=(175)9] (177 & =lle 559 HEF 741850 FA=H U,

BEE(180) flde Ha9 g4 A=(191)0] FAE ATk, kA AF(191)9] =Yk

3 A1 HskAh AF(191h) T=E A2 s AF(1911)9 2y FAlE . gkAa A

(1970l A A% 79(185)2 Fate] =eel A5(175)3 AdHe] glom =e AF(175) 025 E dlo]H
ohg QI7p b=

sha AF(191) fellE w1 e] FE el i,

TR AR TAIFH(200)0l it AwWEhd, 71¥H(210) 1ol A HA(220)7F FAE vk A HA(220)
T sk AS(191) Atole] WS wha sk ASF(191)3 ek A 99 Aelehs s(226)E
=3

R0 R A FA20) Al Rl AANCIE B ek AUHEI0)E A A (2002
S 99 el B ZAS, sa AF(19D) DL webd QA W S Ao AR (230) 2 A
RA20) Al A5 FEHO] G, WAHE0 AL 10, 120 54 FRP waA G v
o BE AF(270)0] AW FAH) Ak, FE AI(200) Nl WERHeDe] ExH o} lr,

o1l 2D A g S gl

g A(19D)2 HolH A (17125 dlolg AL <7f wu 35 ALS A7F e 35 AF(270)7
A AFZ(3)el AV FE A W AAHF(3) A BAGBDEL A F SHste] 1 FFHo] 27
2ol W] £2S )R EE WS vzl gl

oAl mE sk AF(19D) % wAl £ &l A EAH3D)7F 7oA = wEke g vl Wk
He, A2 g8 Bgoer Wi v &39De s ul e Fgdez yHr. 7 Fdge uA AR
(199) == vlA £3(9D) 9 AX7F Aoz F& A1 G vlAl 7FA5-(199) 2] 9% = vA &3
(91) 9] FHA7F A os Z A2 Fo, 2 vAl 7EAE(199) 9] F2] T vA] £3(91)9] A7 dAH
o2 Wk A3 Y90S xS 2 AAde wE g d5(190)9 wAl FXE(199) 2 omA &8

QD= b Arjof oA A2 Fsla HA5(1911)2] A 7FXE 2 v &3 gk teket 54 4 a3}
g9 5 o,

HA A FAE(200)S sk 2 718(210) Sloll &E A=(270)0] @Al AL, sk FEAIE(100) 2}
- EAIF(200) Atolell= A F(3)e] & ATt

U Sk E’\]%(IOO)Oﬂ tete] Adwshd, A 718(110) fol H=o] A lEA121), H2] 7t AlolEAM
(123) B 59 #F4 Ad=4(125a)s £3shs Hae] AlolE =4A7F d45e] vt

A AS401252)= AlolEA(12D) 9] vz ol fAety F2 7tz o Wol glu, &% AU4(Veom) &
o] Azl AgS dadrh. #§A d54(125a)2 obdf= gE A &3(126a), AllEA121) 3 e
oA A= dA W g e Al ARF(1282), 7 o] Al AlZF(128a) €& dZs= 7F=F(127a), 7t
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2R(1272)9) ARt 9] olel s A AF(1292), Lela AL AEF(1282)9] oA 92 AAE o] W
S 3 ] A2 AR (128h) 5 L3},

AolE =AA (121, 123, 125a) Yoll&= AlolE AAuH(140)0] Ao Qrt.
Al E dAEH(140) $loll= i#"
d RS FAEASA] &8)7 A
A2 WEA(1541)2F 2% A3 JEiﬂ(IMC)% z
(1651)7} A= o] dtt.

29 SEACRARA W GHSA 90, 3 AhE K4 49 AP
A5 = Al & ZﬂZ W= A (154h, 1541), Z2]aL
w. Az WEA5A) FAE A2 A BE 2

(T
I~H

—_
o OBLL
>
E
32
)

2,

Agd A= FA(1651) o= EH59 dolgMd(171), H59 Al =@ AF(175h), 59 A2 =dQ A=
(1751), zg]ar B9 A3 =#el A=(175¢)S £33t dlole =dA7F FAEoo] rt.

dol8 E=A-A (171, 175h, 1751, 175¢) 2 »==
PFAE Jdar, I fole= MFE(230) € AF
227, 228)5 ¥&alt},

H WE=A(154h, 1541, 154c) H-& Hol+= s H5HH(180p) o]
BA(220)7F 218, 2Y 2A40(220)= AN FH-(226h, 2261,

A E(230) R ARE FA(220) fell= 45 B3 EH(180g) o] A E o At

Sh @ AWE(230) B AY FA(220) F Aol® shbi A A0 F4R 5 glon
49 AR wEUH(809e AFE & Ak ARE(230) % A% FA(220) F AE St 4R AR
(20091 FHE A5 S WEES0p) ANE FIEE o] Foln Y WEE(EAHA 2ol B
ah REH(180p) AL R7IRHEAA el F4E Atk

rlr

B AAd

.

h)

&

AR B 59(180q) o= A1 ¥4 A=(191h) 2 A2 F3tA AF(1911)S E3¢E 34 d=o] AT
=
A1 F3kh A=(191h) 2 A A £7]15-(195h), A& 7t2 A F(196ha), st 7F2 AZAF(196hb), & 7+

2 AdZAKF(196ha) 2 tet 7= AAF(196hb)E o2 dEsE S5 € 959 A= A45(194h), 1
AR E7]1F(195h) 9] A2 E7]%9] stdo2HY olgRE 553 55 (1920 E X3y, dd 7= ¢
(196ha), 3t&t 7}= AAF(196hb), 5 2 59 M2 JdZAF(194h)= Al F3F24 HA5(191h) 9] <&
Z o]Zt}.

A2 Fapr AZ(191D)9 AAH BYE Al F3A AF(191)F FAFEE. A2 B3k J=(191D) e
AR 27153(1951), e 72 A4 (1961a), stck 7k AZAR(1961b), At 7k2 AZAP(1961a) 2 3l
7t2 AAR(19610)E Sotal2 ddste A5 2 59 AR AR (1941), 2gx A= 271519519 A=
E7159 AgorRE 92 5E3 EFH(192D)E xFe. A vtE AR (19%la), Std 7R dAR
(1961b), 5 2 59 A2 JdAF(1941) & A2 F3x d5(191D) 9] 9= HF2E o|Ft}.

re
- m&:&
RN A

=

Al F-3ka A=(191h) B A2 Fshd A=5(1911)2 ZH2be] AAF &7]4-(195h, 1951) 2 €13 e o3 v
Mo FPgdoz Uy, 7} g Azt £715(195h, 1951) ZHE o g ujAa5shd WE B4 n4
ZFAF-(199h, 1991) 2 wlAl &£2(91h, 911)S XSt H59 wAl 7FAF(199h, 1991)9] &2 <& HF
ol oJz AAwrt.

A1 Faa A5(191h) 2 A2 F34h A5(191D) 9 9 HFE olFv A 7/I=2 J24%(196ha, 1961a), 3}
o 7F2 AZAF(196hb, 1961b), 13 FH9-F A2 AAF(194h, 1941)9] F(We)> A1 F3k4k d5(191h) R
A2 FshA AF(191D) ] wAl 7R F-(199h, 1991)<9] Z(Wb)e] uieF 2.5u) o]std 4= gtk ojw) = 9 ¥ =
100] =A% whel g A2 FskAh AS(1910) 9] ZF Fdge] wAl ZRAF-(1991) Alele] A EE wAl &3
(9119 2 X wa} Wahx] G dAHT = ).

A1 F-3ka A5(191h) 9] ek 7F2 AAR(196ha) = F4 A541(1252) 9 k2 (127a)9F hd3] F3ske] 4
7hE AZAR(196ha)E A AT (125a)¢ 7FER(127a)9] €1 7bgxte] <o 9x&kA =, std 7=
AZAHF(196hb) = A A=4(1252) 7 k73] FHste st 72 AZAKF(196hb) = FA A=54(1252)9] €%
7R Qbel A EAl k. wERZHAIR A2 34 A5(191D) 9 sk vhE AR (1961b) = A A5
(1252)9] 7F2F-(127a)9F &d3] FHEI] shd 72 AZAF(1961b) &= F4 A= (125a)2 7125(1272)9] <
o A qrel fAsk Al "ok v Al F-3kA A5(191h) o A kR AZAR-(196ha), Std vtE AA
H-(196hb) B A2 H-34a A=5(1911)9] bk 7bE AZAF(1961b) = 1 AFF F# A54(125a) Ee FA A
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F4(1252) 9] 7F2H(127a)9F THE = At

A1 Fska A=(191h) o] #FH9-=5 AlZ AAF(194h)= 74 d=74(125a)¢] 3 8o Al Al=5(1282)9F L5

T dar, A2 Fkh AF(191D) 9] F9F5 AR AFAF(194D = FA A54(125a)9] o Be] A2 A=y
(128b) e} AF FTH&ta Ak, 28 Al H-3ka A=F(191h) 9 #FH9F A2 AZ4H(194h) 2 A2 H-3l4x A=
(1911)9] &A9-5 Az dA45 (194 F4 AFA(125a)¢] 3 o] Al AZ¥(128a) 2 3 Ao A2 A=FE
(128b) ¢} &+d3] THE F= ATt

A2 F-3a A=5(1911)9] A 7R AR (1961a)= A AlelEA(123)3 8] T35kl Ad 72 AAN
(1961a)+= 7t AlolEA1(123) 9] o=t 7hg=tbe] bl #1=18HA dt.

ol9} o] HX AF4(1252) B A AClEXM(123) T Hom dF FHs= Al © A2 F3a d5(191h,
1911)9] A9 7t= AZA¥(196ha, 196la), 39 7F=2 AZAX(196hb, 1961b) 2 = A= AZAHF(194h,
194DE At 1 FS vAl ZFAF-(199h, 1991)9] Fe] 2.5v] o]stz2 stozH Al 9 A2 F3x A
(191h, 1911) 7FgAteE] QdAddAe] g2 & £d 5 Ar}.

= 79 % 8o EAE AR FAW FZHANAE, A AF(19D)E A AZ(191) Y A 7R F(199)9] &
e ddEE VMR AAF (NG @9) 2 AR dAR (NG ¢9)E o e 4 gley, o]y vt
2 AdAE e AR AR ACEA(12]) B T5 AYS AEsE FX AFHA(EAEA ES)3 dEE
T gd3] FHY HaxE Y £ Jduh. T3 72 AAR B AR dEFe ZL ulA] 7Fx]E(199) 9]
Eo] g 2.54] o]std 4 U},

ool Al E ubrdo] mlghA gt AAde] thale] AdAlEA AR xnt 2 wkwol HE|HeE old dAFE A
L ol v Aol Aosta g B dgol J|E JdS o] &3 DAt oz Wy 2 g Fu
Tk 2 dygo] Ao &t Aol

EHo It 9

T 12 2 odgol o Ao wE A FA R BEFEoal,

T 28 B aye g AAde w2 g xA FA Y FRe; T Fslkel s Ut I2E MLz TAG
Lol

T 38 B ool 3 AA o] wE A FAH ZHA L i E=o]ar,

T 4E = 30 EAE O FAS ZHAL A AFES EAE HwHEola,

T 5% = 39 94 FAF ZEAES V-V AS e e =413 gE o),

T 62 2 ol o Ao wE MA FA AR 3 slad] gt Tt FREo)al,

L 72 2 iy tE A mE A qA|T A9 wjXxEo]al,

T 8 T 79 A mAW ZYAES VIII-VIII AE wpat gt A8 gdEo]ar,

T 95 B dygol 3 A o] wE A FAF YA i E=o]ar,

E 102 X 9o Z=AI8E A AT ZHAY A4 AT 9 ACJE =AAE EAIE viX o]

L 112 = 109 A ZAT £HAE XI-XI A& wep 22 =23 g o]

e

<o)l =9 el ik Fao] Aw>

3: IAZ 100: 8HF A

110, 210: 7] 121: AlolEA

123: 73t Ale]EA 1250 fr# A=54

140: Ale]E AaAdt 151, 154, 154h, 1541, 154c: WA

161, 163, 165, 163h, 165h: A& HZ F-A

171: ®lolgA
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