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(400a, 400b) 2 "ol F5F(500), FA A=

panel assembly)(300)¢} oje]l AZAF 38 %o AoE &
J5-(800), 183 o]ES Aot A& Alo]F(600)

T&5-(700), doly FFH(500) AZdHE Ax HAE BA

N
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N FAT ZHA(B00)E S7F IR B o B 3A Ala
Wl B4 34 (PX1, PX2, PX3)E 2 &l W, T 29
0)&E A=Z mFshe sk 2 AR BAE(100, 20007} & Apeld
(GG, DD ACE AZ("FAL Az gtuk 3HE dEste 559 ACEM(G-G)H HolH AEE
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2(PX1, PX2, PX3)& A1&A(GL, D)ol 9128 293 224HQ9 oo 45" A4 FH7(liquid crystal
capacitor)(Clc) ¥ #A %7 7]|(storage capacitor)(Cst)E ¥&3t}. FxA| 27| (Cst)e Do ue} AF
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2 02 & dolgidel Wdol dd= o] .

7} A dol A Qs 34 (PX1, PX2, PX3)7F F dumith W&ol diolg At AAE ] i A5, toly 7%
2(500)7F € wrde HEE s dolg Mol FAJo] Wl doly AYe <lrtsly 3 T ¢l B FAHLS
ﬂHle how 3 Waky o wegko 2 MZ QHT FA(PXL, PX2, PX3)9l &4 Aste] FAo] Wizl Hu
ﬂﬁﬂL%HH:EEﬂ 7 (apparent inversion)?] FE|7} A Wkxlo] Hr},
olg|g Ty wkd o= dolg FEH(500)% & =Y WolA o] dolg A (D-D,)S Bl Wt
glolg Mol FAE WHAA7H oo wil dolE HtS AP g4 Ate] SA4 A Witk 9y
% 39 EA)E ukel go] 349t HlolHA(D-D)Y dZo] 34 dyuitd W == dolE FER(500) M9 =
d AT A (driver inversion)] SR I A FA|T ZHA(300)9] stH YERYE Sk Ao 54

=
W [H 2 7] ¥ (apparent inversion)] S@e] th2 A Yeldtt, & F55F 9 gubdoly ZH7) v
2x1 AWtdo] g},

rm:ﬂl

olo} fo] HH7| wbdoe] Hukzlo] W 3lAh Aol AF5AHY Wt FFA4Y weo A9 Hgo = A e
Balgo] ey e g 2% ZA(flicker)E 918 & I, =3 I+% 17 o]
A 3 2y d B 2 dlolg DDl A7FEE dlolE Aol 542 U 4T B T Y I

TR e v EehaE nes veolxl A 713 (110) 9l H59] Alo]EM (gate line)(121)0] &A= o
AU

A EA(121)2 AI0IE 25 & Hdsin F2 7l2 Wdoz ol 9y, ZF AJEL(12D)2 ¢ & o
AlO]E A =(gate electrode)(124)3} & F T+

2 559 49 5 TF 299 HES sty §He
2 FiE(129)8 x&ger
ACEM(12) &F v FADolY ¢Fvw T+ 5 ¢Fve A€ 5%, 2Ugolv & I+ 5 & Ad
T(CwY T8 5 5 FE Ad F%, ELEd0o) oy E2Bd 2 5 ERd Ad 24, AF
(Cr) S9EH(Ta) R HEHR (T W92 vHEold = vk, 28y o852 84 Ao t& F 7o =xd9
(BAEHA] 5)& x8ete s 725 7H 5 vk, o] F g == A5 Adov At AdE =
d F JEE v A (resistivity)o] 2 5, dE EW ¢Fv5 AL 55, 2 A4 55, 78 A€ 55
oz wEoAL, ook €, thE =AYS & EF, 53] 1T0(indium tin oxide) % 1Z0(indium zinc

oxide)she] Beld, Bed, W71H 4% S4e] 4% BA, o|2HW Felnu AQ F%, AF, BLF,
B Som wEoan, od xgel L oz AF R TRuE (FF) AU D FFE (
) et Beud () ANEe 5 5 Ak Zelu A=A oleld® o AX T 74
e AR wEed & A,

AlEA(121)9] &H

CEES

AlEA(121) ole AIF4(SiNx) B8 A4 (Si0x) WYz s Alo]E A9 (gate insulating
layer)(140)¢] A= o] U},

Alel

o
&)

& 719 (110) Wol vhske] FAbA Qloem 7 A oF 307 WK of 80° Q1 Fle] mhg

E AA9(140) Y= 543 42 7+ (hydrogenated amorphous silicon) (WA & A A a-Siz
T UAA & (polysilicon) o2 RHEoZ B0 A3 e A(154)7F FA o] vk, WHE=A|(154)
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= AlPlE A=(124) $ell A3}

WEA(154) flolE Bael 4% A4 HE A (ohnic contact)(163, 165)7F FAHe] Aok, A UZ
HA(163, 165)% <l wele] nd Badol nyER =RE0] Qi nt 148 HAD Fh wele] BAR S
oA AU Felatel E(silicide) & WEold 4 otk AFA A5 FA(163, 165) 42 olFo] YA (154)
e EE SRS

WA (154)9F A HE BA(163, 165)2] W JA] 713(110) Hell tiste] AAA glor AAZ-E 30°
WA 80" Am=oltt.

AT HAE BA(163, 165) 2 Alo]E AAu(140) foll= EH9 dolEHA(171), H49 =d9l A= (drain
electrode)(175) @ E9] §x AFH(storage electrode line)(131)¢] FAd = o] glt}.

delHAT)E dolE Ass dudv 2 Az ¥Fo Wl AdEM2)W w7 HolgM
(1712 Al°1E A=(124) 8 sl W 549 42~ A= (source electrode)(173)¢+ g2 = pe on pE
gzshel A4 Sistel Walel We £ HR179)E AP dold AEE gYSE dold TE An(E
ABHAl S5 )= 71RH(110) flell 2 E = 7heA Q1A S 2 e (EAIEHA %}8) flell &&= 7, 713(110) 9l
A3 AREAY, 718110 FAE ¢ Avk. HolH F-E 3 =7F 718(110) 9ol fFAHH 3= A, del
E] A (171)0] AT o] o]g} AA AA=

N
11}
&
30
o

=81 A=(175)2 H]O]Ei’ﬂ(lﬂ)ﬂr wEEo] A3 AE HF(124)S TALE A2 HFF(173)F v Bt
7 =99l AS(175)2 WAHo] Y 3 & & 2 Fas X, 9o # FE
UAg o= FR X & %15%(173) Z AR Yo Ao, A AF73)F =] AF(175) dEF 25
o & o] o},

shubo] AlolE A=(124), b A& HA5(173) B shvhe] =8l A5(175)2 REEA(154) ¢ A 3fvheo]
9 EWX]2E (thin film transistor, TFT)E o]Fm, wtut EW# X ~E ] A< (channel ) A% AF(173)3
=Yl MF(175) Alele] RFE=A(154)¢ FAH .

ol

FA A543 7] 25 FA4 A5 A5E A7F gron | dolE (1710 A FaAsA W 77
o2 R E Zgtxl B A1 WA A4 A A=(137a, 137b, 137c, 137d)E E3FEch. Al WA A4 FA A
F(137a-d)& VMo 2R & Foz AoEM(121)7 HPsA Wor AoEM(121)0] JHsIh. A2 4
A4 FA A=(137b, 137d) AAR(137e)Z JdZAHA o, JdAF(137e)+= HlolE Xz HaYsiA o
Ak, Y §A4 AFA18D) e B 2 wjH = oY ﬂxli wygE 5 .

dlolg A (171), =&l A5(175) 2 fA AF4(131) EBd, 25, dEs 2 gHely & sy +
(refractory metal) X o]59] o2 wEolx| Ao nldAsly, WalA ZLuH(EAS R 28)3} %
B SAEARA B8 LN IT FEE A S A A5 T Azt 2§ L
() SHmsh Frl () Pl oFw, Belnd (39) s SRy (38 07
Bl (Fa) AR s & —’F Atk Yy delE A (171), = A5(175) B fFA4 A54(131)2
ool ofe] 74 ThFE B4 Ei mAAR wEeld 4 vk,

golg A (171), =89l A5(175) FA A=41(131) =gk 71 Sdo] 7] (110) Hell di3ste] 30° WA 800 A
%9 Azt 7120l7 Aol uhaH s,

A AE (163, 165)= 2 of o] M A(154)9 1 919 dolg A (171) ¥ =9l A=(175) Aloldqt
EAEE olE Atole] AF AFgE vhFo] Frh. WEA(154)dd = A2 A5(173)% =89l A=(175) AbelE
H£38ke] Ho]EA(171) 2 =8¢l A=(175) 02 7Fe)A & =59 FEo] it}

do]lEg A (171), =d¢ AF(175) © == wEA(154) B2 o= B3I Y (passivation layer)(180)¢] 34
Hoj vt HEU(180)2 H3fqtast Abslata wele 7] dAdER e Y. a3y Ro9(180)2 7]
2 el 4 9o xgdol Hud 4 vk, f7] A= 4

2o 7+34 A (photosensitivity)<S 7}
F don 1§41 A Mwmdmccman%4°k4O°NH_ﬁﬂ vhh A ek, B 9(180) Egk {79
o] 953 A EAS AWML wEH WA (1654) FEo st 7HX RS s Fridy R {7199
olFH FxE VM & Utk

HEEH(180) 9l &= HolE A (171) ] # FE (179 =d ¢l A3(175)8 Z+2t =8l 542 HE 9 (contact
hole) (182, 185)°] PAH o] lom RHTEH(180)F ACJE AAE(140)o= Alo]EAM(121)9] & F+(129)=
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ceUE B4 HE 9 (181)0] Pl Qrt.

B3 U(180) folE E49 34 A (pixel electrode)(191), &2 AA7ZA XA (connection member)(81) %
4o HE HE EA(contact assistant)(82)7F @A F O t}. o5 ITO &+ 1720 59 F9W3d =4 &3
oy &Frw, &, A% EE I Fe 5o A FH5o% wteod § Q.

7} g4 AF(19DS APl EA(121) Ex dolg A7) A B3 vl Ao F Wg 7Hth. o] F AoE
A2 F8d 7 A kR W2 welHA17D) % FEF F o] AR W dojrt A, tfef 3w},
kA 7hR Wel AR Wroh 2E A g Hate] 2 o] sk shAh =191 9 Fark A gl 74 o
of Sk 3t A=S(9D9 FayE Buh. wEbAd HolHA T AA FE7F Soj5RE HolH e
(500)& H4 3= Ho] FaE Fo] ABHE 3T 5 v, =& AEA2D)Y Fart avks =1 3§
ARE A E & 5-(400a, 400b)= AlPlEA(121), dlolBA(171), wet ERAAAE 3 7 =3 A(300)0
AAZ F dormz Ao EA(12D) F9 S/t HE EAHA etk EF AOE FE5(400a, 400b)7F H
2 32 o JdH= FFETEE, Ao)E F55(400a, 400b)E HAH 3= Ho 7ol FH oz M| wit
of eIy T55(50008 A 3= o FaE Fole o] ¥ fystrt.

Be ASONE AR TIOME A 2o AAT)H 293, B)Fe2 G g, =4
AF(175) 0278 dole A4 A7k with doly Agte] Akl A AF1IDE FF ALE A%
B WE A% BAT0N 5 AF@0I @A A2 AAde A T A%, 270) Aelsl 443
(9] o4 BAel WFe ARAT. olg gol AW AY vA) WFol e APF(3)2 et U
Aol G, Hae AF1ODT FE AFQ0)ES A FH/E o)Fo vyt EANAHL W ey F

&= A7ke A4S FA D

r_{

L

(13D FH-&le] AA =H47]9 HAd A TH

A AF(IDE FH AF(137a-e)S H|ZF &2 A= 1S
A Aedd, 4 Fx AFHA13DY E7148 34 AF(19D) Y

Bekat £4 HA718 o2k, A
24 ARE AR, F2 AF09D e AAE SR E 92 A 45 AF(137a-¢) 9
A RGBT, ol ol HA AFNINE WA, A EA12)3F Sz A1) Alolol FRHE A7
7] el §4 AF(137a-e)el Slte] Awslo] sa AF(19D Aol HPHoZ §49 & Uk, olsh
2o FxE B3 34 A319D)9 #HAS AA Bl A AS(133a-d) S ¥l RIS hEo) H|Ehe] A2 Hkek
o m4lo] E7] WFel Hart AAete S W 1 ME Y 4 Qome, Ao|E FER(400a, 4000)F
A8 A FHe R FuT 5 A KA AFae)S i AFQ9D) Aol WAL e
APE gk, f4 AFHA3DE F71H0] o B 191)4 Fobol MAR oz Ve B f4 934
(13D 20 422 9w ez ngd & .

Ed 54 FA7(Cs0)el Slske] A4 F171(Cle)el A AL MAATIE v ool thste]t= o] Fol AhAe)
A A,

AE B A2 AF 7H082)S Stk HolHd(17D e & FE(179)3 AZddn. FHE
(82)= dHlolH (17D ¢] & FE(179) 3 <% G| oke] HAALS Hestal o5& Bodt,

e

Bz BA

AZA BEABDE A 7H181)S Fole] AloJEX(121)9] # HE(129)3 AZA"EY. dZ2 BAB)+= AloE
A(12D)9] & HE(129)3 Alo]E %3 (400a, 400b)E AZAZTE, AOlE FE5(400a, 400b)7F HEH =
e el A$ A2 FARHE HE B BA82)9 fAE 2 B 7S 7hd & 9.

o, AR EAIR(200)0] tiste] A gk,

g B Z28aY So7 wEojx "o 7)#(210) Yol 233 F-A(light blocking member)(220)7} &

éﬂoi ATt ZF HA(220)= L wjE= ~(black matrix) L% st WALS wolEr),

719H(210) 2 ZF FA(220) el mme H4o] MAE(230)7F AE Aok, AMFAE(230) AF FA
(22002 =l 99 el P& =43, 34 A=(191) IS wabd] dA ws 5 9.z AdE
(230)= AA, =4 9 HAo] A 5 7|2 (primary color) & stHE EAE F tt.

AZE (230) B 2 A (220) el Y2 (overcoat)(250)0] HAE vk, @ H(250)2 F7] HAER
rEold 4= glon | AMAE(230)7F =EFHE AS WAt HEAS AT, G (250)S g = 9l
=

EAI (100, 200)9] ¢rZ Wojl= vidF=(alignment layer) (11, 21)o] =¥ 5 o] glow o]

il
flo
e,

5

57 wjae
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<114>
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<116>

<117>
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ATk, FEAF(100, 200)2] wp2Z WHol= HPAH(polarizer)(12, 22)7F F-9|F o] J=d, F HF Ao HG=H
S H = Hud ¢ drf. "ALE AH 5A] FH Y Afee F oY AFA F s ArE 5 Q).

N ZA A= AAST )] AdE B A7 93 Ad % (retardation film)(=A8}

B A Ao uE&

A gg)S o 2 ¢ . AA FA] AR = e JHFR(12, 22), 98 AAE, FAIE(100, 200) 2o
AZ(3)ol] e FF3E ZHE(backlight unit)(E=A8HA] &S)E x3d 4= U},

BAZB)2 & EE 29 731& oUAdES 7Y, AA4ZT(3)Y A4 BABLE A7l §glE AddA o
Aol T FAIF(100, 200)2 EHe tiste] AL Ha e FHE o]FLEE wgEo] Q).

oAl & 15 Fushd, AlolE F55(400a, 400b)E AZA(G-G,, D;-D,) % vt Ed;MAAE 293 22H0Q)

me e} A A AT ZHA(300)0] A o, Ag FAF ZHA(300)9] dE} LEFK 42 9
Zskal ik, AIOJE FEH-(400a, 400b)= =4 HA AlOJEX I #4 WA Ao EX W o}
w, AlolE & A (Von)ZF Alo]E & Ad(Voff)e 3o 2 o]FoX AlOJE ATE ACEH(G-G) A7}

ok, ey AlolE F-E4-(400a, 400b)= F=HAI(300)¢] o= gk FHelwk FujE = QU

g FAR 2HAN(300)9] v Wol= ¥l HFAT= Aol skl HFAH(E=AISHA &F5)7F -2 o] S

Az A APRE0)E BP0 Fahiot By 7 ouel Ax A¢ AT(EE E AR A 9S4
% &9 e A

H H
Ao, FE T 3 He TF AgGeomol Wikl 4o @ 7HAAL vhE 3 He
|

glolE TE5-(500)= AA BAIRE ZHA(300) 9] wlo] €A (DD, <

FEO Azx Ags Agsta ol& oy As=A dolHM(D-D)el A7keth. ey Alx A A
(800)7F = Axel Wig AEES BF Alwsh= Aol ofyst A o] Ve Ax AYwS Awsks
dg-oll, dely &5 (500)= 7+ Ax A4S Ebste]l A Azl vig Az dks Adska o] FolA

dole] A5 g Melgich,

O

T4 A= FEN(700)= A8 FAE Z=HAB00)9] A AFHAEL I AdH ol F7] A {4 A5 A
Al A54(SL)ell A7fsket.

o

AT A]E(600)= AlOJE FEHE(400a, 400b) L dolE FEXE(500) S A ofdtt},

ol2lgk 7-F =1(400, 500, 600, 700, 800) Z}zt- ol atube] A = o Fe= (A FAE £HA
(300) Hol A FFAEHAY, 7FeAd A4 =T (flexible printed circuit film)(EAISHA] &5) 2l

% o] TCP(tape carrier package)® FHElZ HA FA|H ZHA(300)0] F2EHAY, Hxe Add 3= 7%
(printed circuit board)(EAISHA] &) ¢ld Fatd = vy, ojgte &, o& F
600, 700, 800)7F A& (GG, Di-D,, SL) B vt} EMAA~E 290% &£2HQ) wheleh $A A4 &

OHT
o
2
—~
>
)
S
o)
S
S

AB00)e] FAE = Ay, T3, A5 X (400, 500, 600, 700, 800)= ¢ How A= 4 glony,

o] A o5 F Aok st Ei= o5 o|F = Hox st IR Azt dd F upge] e vt

e ol A mA] FA 9 T diste] dAEA A et

A% Xﬂoif(GOO)” oo e A7 (EAISHA )R HE 48 J4 AE(R, G, B) B o]e] HAE Ao

e 48 Ao A5 E FAEY. A8 94 AER, 6, B)E 7 3APX)Q 3] %=(luninance) AR E T 9

or] wE QA &, B 5 1024(=2"), 256(=2") EE 64(=2) MO AZ(gray)E A Aok, P
e T4 571 A& (Vsyne) 9t 3 571 A& (Hsyne), "1 SFHOMCLK), wlolEf Qlelo]& A=

A5 AF(600)= 48 G AER, G, B 948 Al 255 722 949 94 AER, G, BE A4 HA
I Z=-A(300)9] &2 el 2A AHEE] At AlolE Alo] A& (CONT1), HlolE] Al A% (CONT2) 2
A A= Ao AZ(CONT3) 5= AT &, AOE Aol AZ(CONTDE AlOJE F55-(400a, 400b)2 B2l

T,
dlolE Aol AE(CONT2)9F Haldk 934 A5 (DATDE o)y FER(500)= YR, Fx A Aol A&
(CONT3)E A A= FEHF(700) 0.2 JETH 2135 Ao]F(600)2] oled G4 25 Agols & 1o %A
3 3pao WA wel 48 9G4 ASZR, G, BE Auidsts FFo] LI

Aol E Aol AZ(CONTD) = FAF A &S AAletes FAF AlZ AS(SIV) S AlolE = Ad(Von) o] &4 F7]

il
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<124>

<125>
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<127>

<128>

<129>

<130>

<131>

<132>

<133>
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Aoy 3= AlE Aol 2% (CONT1)E= Hg AloE & HA(Von)e] A&
AZEE

dlolE Ao} A5 (CONT2)E & o] shael digh T
A Z(STH)Y 9} dlo] B A (D-D,)ell obd= 1 wolg 4l

K& 23gdoh. delg Aol AZ(CNT2)= =3 2% A4 (Veom)oll et o= vloly A& A =4
(o]at "& & Askel Wi doly Azl Ak F4"E Eo] "dHolHy Az Aol )& whdA7E vhA
AZRVE © 28T F Ut}

Al AlofH-(600) ZH-E o] dlolE Alo] A1Z(CONT2)ol wheh, dlole 7-54(500)= 3 Fof shaol] it vAe
B NS DADE FAskaL, 24 A" g AT DAD tgats Az A9 dustony gl 44 A%
(DAY E obd=1 dlol8 AE= Meg thg, o]& T dolHABh) el A7

AClE F5H-(400)= AT A oH-(600) ZF-E 2] Alo]E Aol AT (CONTD) wel AlolE & A¢(Von)S Aol
EA (GG 748k o] A EAG-Gol AAR 29% AAHQE WeAN. 2w, vl A M)
A7be Hlole 457t Bed 2903 2AHQOE Bael AP a0 AztAL

FA A5 FEF(700)= AT Al F-(600) 5B 9] A4 A= Alo] AZ(CONT) ol whet 4] A= A5 (Vst) S
A DAL b FA4 AT AE(Vst)E FE DY (Veomol ke 714

s (PX)ell 7t dleolE 2w o] Akt &8 Ak (Veom) o] Afol= A FH7](Clo) e 4 A, = 34 A
oA yedt. A SAE2 st dske] Avlel wek 2 wjdS @t olo] wE AT (3)S T
]

2 C3
sk le] Aol wgdtt MUP wege] Make mAE 2] A(300) 0] F2el AgAte] ojste] Hlof Fuhg
A2 e, ol & F8 3aPX)s 9d A20AD S Ax7F Yehdls RS 2A g

L F7[MH et 20, £ 57] AZ(Hsyne) 2 dlo]E Qlelo]& AE(DE)] 3 7] ]
A= o] ol F A& HENFORA, BE ANEN (GGl tete] Ad= AlolE & A (Von)& A7Fst

o

I EE AP HolE AlEE Ql7lste] & T A(frame)o] FA4S FAISHTE.

3 T o] Eupd g ZeEdo] A2 74 34 (PX)ll Q7tEE dlolE AF o FAdo] o] Z gl
G243k w7t H =S dolE] FER(500)0] 17k = v AE(RVS) ] el Al (e W), o]
o, 3 Zd o= vbd ﬁi(RVS)A E4d 0 J

upel g dolE s St 3= oy Az 54| nt
]_

AAW(EZ]: & wbd ) A wbd), g stade QI7bH = dHoly A5 SA4% AR e & dth(E7]: & v

E0a @ 0bE A7 0w mael @ () WA mellelA E wwe) @ ANolo] wE g wA 4A
TE AEE EASE FP Rl

WA = 925 Fadte] n WA T g FEol tiste] Ao,

AOlE THR(400) ZHE Ao)EH (1219 AOJE AZ(Vg)&EA AoJE 2 Z<d(Von)o] Q7tEw A4 Zx7)
(Cle)7t =49k, F g A= Xd_H( p)&E AEste] 54 ()  AFH(Ho g wgstt. f24 A5
(Vst)2 F71H o2 ¥glsly F% dd(Veom)S TR 54 wbdsch. oy AolE dd(Vg)2 dlF
olE] Het(Vd)o] 17k 7] AFE AlelE & Het(Von) FEHIE FA38te] oF 1 &<t A4 F47]1(Cle)e= AFH
Han, & oF 1 B¢t dlF dloly dd(Vd)o] EFdH ).

o} 27k AT, A= AB(Ng7h AE o= AG(ofH o wiAW Fa AT Adp) 7w g
(kD)BE ol ATt 4 AT AG(Vs1)) Wl whek 7502 wagt. o u 5

FA AT AGEsO Aol nhek AVp g ST Al e Aoz Bobo
o sa AT AG(p)e T BFOR AL I ghe Vpprt Ak,

oAl & 9bE FaetH, (ntl) WA T oA E Alo]E F5F(400) ZFE Alo]EA (121)4 AlolE 2% (Vg)
24 AolE & AL (Von)o] <7lE™ A4 ZA7(Clo)7 FAAY. = 34 A AL(p)e A5dte] A=
Aol A FEA(-)er H3dt, FA4 d=F AgVst)S F712 oz H3lsly T% A (Veom)S SAHOR
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<135>
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<138>

<139>

<140>

<141>

<142>

<143>

<144>

<145>

<146>

<147>
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=7 v, ojg AlolE A4 (Ve)E T HolE AR (Vd)el d7kE 7] AFH AoE 2
A oF IH st A FH47](Clo)= A Ha, 2 % oF 1 st g dHoly dst(Vg)ol EF5ddr.

of 2H7F e, AlolE Az (Ve)7h AlolE o3 MG (Voff)o= upA™ sta A= A4 (Vp)> 29 st
(Vkb)REE "ol Ml u7E 4 A= Ak (Vst) o] msto] ute} 7)oz Mgy, o] of 34 A

TA A5 A Ost) o] Aol whel AVp #@ubs WEzitrh val A8 ddew Eote =
s A Ag(p)e T FeEge® IAEA T g2 Vpprh k.

&= 9a B = 9bE Fastd, st A Ag(po] AS54H) 2 FF40)] AF FA4 A= A (Vst) = Qe
o & A% (Veom)# 3ta A= A4 (Vp)o] Apol= 271 Bk o #AAA Vpp kol Hrt.

olsh ol fA AF AE(Vs)] WeFTF sk Aste] WA HolAmE shael Ax BA WA F7hs
A Bk mebd ol FER(G00)e] TE AGS WAl SolE S fh AYS HnY S Jomz, o

olE] TERG00)S] A AE R wdFs Fd F rh

E 108 ¥ Wyl @ Aol W g AW £gA 2 HolH TEHE mAS: A mold,
E 10% Fme, 94 AW vbeh ol 9 EAW E2GA(300)E SHE EAF(I00) R A FAT(200)E
Apolol 44 F(3)& Atelol Fa vhFEEa Qe

S LAR00)S) FAE Hol8 LERE0)) & Fol AAAS] Ak FolE FERG0) ) e @
e Qs B2 71W(000)] AAHo] Qom, 4 B2 /WOl Ax A% R0 D FA AF
FH(00)7F A2He] gk, HolE FEH(5000 Held AV HelHA7Del Adat ol ¥
82 Y6100 EFsa, vold F5 2 P(510) Fol FAsol Y= Bl wn] WA (520, 530)E X

sk,

o]\ A(520, 530)2 (Vst)7F ©17}5 2= A1 © 1] #]41(520) 2 2% Ao (Veom)o] °17}E = A
2 g Wi (530)S E3H3CH v v (52009 & F E2 A A5 - H(700)¢F AAE ] gt Al
o] v (520) 9] & & Ze sk :E/\P*(IOO) Aol A FAdE o] dom, S EAIT(100) Fel FA = o
A= A A= A FFA130)T AZHA A, A A /\Ji F4(130)& Al EA(121) ] H 3P &HA
Ao, deleM(171) 3 H st 5“*301 A B §A 543D AZAE] Ak, FA A= 4l
S(Vst)E A A= FEH(700) A4 B A1 Hw| w2 (520) A A5 A5 FFHA(130)S S31
A A=A (13D AgE ).

ﬁ
2
w M
"
ot
=

XE ﬁh ol ;o

olsh ol A AF A& FRA(BOS A|EM(12D)e] BAF WF, = 742 WFoz Pyslo] gouz
A5 2 ST, wEA Fqow

ME FEA(130) AAZE FA AF FEH(700) ZHE Zhrte] wjx4E 4
A= As(Vst) & sta2 AEsHA A7FE = Tt

3 A2 Hul wjA(530)S F3to] C7tEE 5 AY(Veom) S @ BA(40) 5 F3bo] AE A H(200)9] F
2 A+ (270) 0.2 FHHEC).

oAl & 11 ¥ & 125 #Hzsle] B @ge] thE AA|do) wE N FAR ZHA o dhste] FAsHA A
}.
112 2 o] v AAde] wE A FAT A 299F 2 F kAo A4S EAEE MEE
}.
T 115 zaskd, 2 shAad e o] diolE A et 1o skAd o] sAE(PXI, PX2, PX3)& olE ¢

QolE Al Mol Asol Ao T W A, 2 e A AYH HEPL, P2, PO 297 LA
(@ A= e Belgam-D)el Adse .

113 2ol, 7 gadea ARE Sa0KL, P2, PX3)7F wrlFel dolHAaw 4w gl A, HolE
FTER(500)7H 4 Ao FElE ARF dolel el Fgo] Wil vlolE A <Askeks @ T B T
e kA gom, § WPt A PFOoE A AT Sa(PXL, PX2, PX3)O A Age] F4o vt @

t}. ?§HM]QHQ%%HU]mﬁ@mmmtmwmmm42ww}§?HP]%@.
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<148>

<149>

<150>

<151>

<152>

<153>

<154>

<155>

<156>

<1>

<2>

<3>

<4>

<5>

<6>

<7>

<8>
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S-S HHAA 7 o]of we}l oy M-S AP st Ak 54 9A] wgen, O
upe} zro] shae} dolE A (D-D,) e A<l 3

Hbd (driver inversion)] ¥} A F A&

HA[HA KR 7] A (apparent inversion)] | ¥o] tt=2A yeldtt. = 5

W oAAde] B og EAW 2gA] 34 FEE U E 3 uA % sl BAF A4 wAR 2hA 54
xS} BAFEE, hE BASK ¢n £ 7 2 E g BAF EW $59 A% BY P58 Agste] E 1
3} e g g

S EAIR00)9] distel AWHAT, A 71R(110) Aol Bel A EH(12D) B HH AFHIDE X
Pk 2ol AolE £4At 450 dvh. 2 AJEAZDE AE AF(120)3} E FR(129)E £
S, 2 f4 AFAADE §4 AF(137a-e) EFHT. Aol= BAA(121) Sl A= AAH(140)
of gAEel gtk A= AATH(140) Aol AP HEA15)7F Gl A, 3 el el A5

AE HA163, 165)7F dAE] k. A HE FA(163, 165) L AoE AAT(140) Yol EH49 b
olH M (171)3 Ee =<l A5(175)& Edate dloly =dA P45 St 1°IEW(171)C 549
2 AF(173)F B FE(179)S 3. doly “AA71, 175) 2 =59 v (154) FE 9= B
F9H(180)°] A i, BEUH(180) E Alo]E HAU(140)ol+= H59 H3 (181, 182, 185)01 24
Hol vk, Bed Qo B9 A 519D H B4 HE Bx FA81, 82)7F F4FH vk, i
A(191), AF Bx FAGL, 82) B Bud = ugut(1l)o] FA o] Q).

FA| ol ko] AwstAtd, A 7]19(210) flol 2HF F-A1(220), F49 AFEH(230), ©/HH(250), &
el a wEFek(21) o] P E o Q.

T 129 A FAF ZHAE T 33 g AllEAST(124), WFEA(154), A2 AF(173) 2 =9l A=
(175)2.2 o] Fofx "t} ERPA A7 F 4wt o2 HolgHAo AZAH o g,

U=
<
BN
o r

grnjo] g3
2 dgo] 29, Holy 5 JE HY FaE EY & Jdu. T G2h o) FF R FF A=
He g Az BAE AbeeAl st an 48 2 wdRe 2 4 A

Ed9 Zud 47
E 18 R 3yl @ AAde] mE 9y EA FA9] BEE

2w E T @ AAfde] whE N fA] AR 7 sl i 5UF F R,

T 32 & 2y 3 AAde mE A AR 2gA A 294 4] wjE 2 st SA4E EASE
F=2 = et

= 1=

T 45 B age] & HAAjdo mE HAH FAT ZHAE S BAIT] MA =

T 5% & oy o Ao mE A AR ZHAL dF AT HiX T

T 62 & 49 3 TAW 2 % 59 AR TAFOR o]Fojzl dA AT ZHAE EAFE X E

T 79 %8S T 6o EAS A FAF ZHAS VI-VI L VIV AS whel gl 243 gd e

T 9a % X 9b 772 n HA Zd 2 (ntl) HA Z ol A g o] 3k Ao wpE MR FA] AR 9]
T5 ATE ZAheE 3=
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<14>

<15>

<16>

<17>

<18>

<19>

<20>

21>

<22>

<23>

<24>

<25>

<26>

<L27>
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102 2 e gk AAjdo] mE ANy FAE 2HA S} volH FEH-E MFH R wAsE AR E.
T 112 2 dHe tE AAde] wpE AH AT A A 29 axte] wjd B skhe] SA4S EAEE
M=

o122 8o vE dAded mE A mAR gAY A=

<&=W Foe Ad>

11, 21: wRakat 12, 22: H3FF

81, 82: HE BZE i)

100: EWA2~E FAT 110, 210: 7]

121: Al EA 124: Al°lE A=

131: A A=A 137a~e: A4 A=

140: AelE A9t 154: HFE A

163, 165: A4 HZF F-A 171: ©lolE Al

173: &2 A= 1750 =891 A=

180: R.&uh 181, 182, 185: A= +19

191: 32 A= 200: My wASH

220: %34 H.7 230: A HE

270: BE A= 300: N FAB ZHA

400: AlolE F-F K- 500: ©dlo]¥] FEH-

600: A5 Aol 7000 A AS TFEH-

800: Al At AAHF-
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