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FNHE 35 AFES 5 5 A 9714, N, Ga, Al, Mn @ CoRFE AEd 3l o) 4 d2E
ettt & E°l, Ga, Ga % Al, Ga % Mn, Ga ® Co F°] Mo2A Fojd 4 Qt}.

iy

ﬂl

A2 HATZ(405a WA 405d) 2 =gl AFE(406a WA 406d) C.2A], oE Eof, &dFny, IAE, T,
b EEHE, =@Bdl, Be B2E 59 55 Ax, BEe 7] 55 ARE T 499 AS TR 23
S AEY =L o]l&F F rt. A2 AFE=(405a A 405d) 2 =# ¢l

(405a WA 405d) 2 =@ AF5(406a WA 406d) o] 484 5

011‘4—

dE o], &2 HIFF(405a WA 405d) 2 =dlel AFZ(406a WA 406d)S, LFulFo]

Elely, Zg8d, Eé&ﬂ 59 1§H FETHY A5 & AHE & Ak, A2 A

L
=
2 =gl AF5F(406a WA 406d), HF uFH FEHTE Alold dFEHE EE %La

=
T

N

.

p

0
e}

-l> OIN'

s
=4 344

T =
(405a LHXI 405d)
w&3ol Asd
406d)o] L=

A 2
Si )% W71 AT ESE

ol}h
B

5 o ofj ¢

TEE M FE Y. E3, A2 AS5(405a WA 405d) 2 =<
(hillock)olt} 3 2A(whisker)d] TS WA= dA(9S S50, Si, Nd, &=
o] &3te] P, YEAo] &dE 5 9l

teto 2 A, A2 A=F35(405a WA 405d) 2 =9l A=FF(406a WA 406d)2> =1 74 AsES Xdsle
=S ol&3le] FAHE £ At EAHA B4 ASlERA, 9E S0, a3k QE(In0;), A F21(Sn0,), AHs
ol (zn0), 4tst <l H Akst =49 37 (In0;-5n0,, ITOZ <F718h), Aksl AdF 2 Akl ofde] 3= (In0;-
n0), B kst AgES x3she olg gt 54 AgE ARE o] 4 r).

=35 (405a WA 405d) 2 =2A A=F5(406a WA 406d)S FAdshe d AMEEHE ARE o] &3)

wEh, A
of ® e wilel Y S Utk

W A5 (436 B 437) 22 A], A2e AFF(405a WA 406d) R =@ A5 (406a WA 406d)e] AEE S AE
Azl T& o8 & Ark. wiAdF(436 B 437)2 EF, w436 % 437l HEE F dE AR FE
S Ao 49 5 Sl

dAFULN oA, dE 59], AT A82 F e 5 o8F F do. dds@ene =3, A
AS 42D A84 5 A= AR TES @%QQE’H 44 A

AbshE AAS(407a B 407c) 024, AHEE HASE o] F don, dF o], g dYIT T8 o%
& Aok AdstE dAS(407a B 407c)2 R, sk AAF07a H 4070) AEE F de ARme] T
55 A5 49 5 Sl

B3 dAF(409a WA 409c) o2, 7] dASE o] &2 F slor, dF 5o, A5t deIs, 45t &
we, A3 Abst deEs, e A} Aks) %}—Erﬂ e 55 o8 § gtk HE HAF(409a WA 409¢)>
3, BE dAF(409a WA 4090)0] AEE F S AR SEE ASToEA d4E 7 G

71 AAGEE BA AACAM =, A EALE Vs #9 2de A7) flste], EdA
2E Sl (ER@A2HIF AgkE S BE Ko dAdFS Edsts A, AstE ddS EE Be dAd5S
Apolell Far ERMA2E o) BEst ddFo]l A 5 odvk. dust ddFowA, FEelv=, ofad,
e A2 5o #§7] AR S5 o8 ¢ jin. e mA, FEst dATomM ARdE AR
(low-k AF)9 & o]&F F vt Hesl dAFE =g, Huks ddFe] 482 F e Az F52
Ao wn J49 & ol

O e, B AAEHY ERAALHY Az WH o 2=A, &= 10a0l UrEM ERA2E ] Az Uy l% =
119] (a) WA (e)E& FZE3t AdWert. = 119 (a) WA (e)& = 10ac] YERAd EWRA2E ] Az W
o & vepdth. = 10adl dEb EJRAZE Y] Az W] o & B AAFE O omA AHeAnt, 2 *Wffé
o] EMA B Ax MY oo FANA gethe Hol fofdth dE 5o, & 10b WA = 1049
TALAEN B FF 35 A9stats T 10a0 Yeld FALAEY T3z, T 10ac] YEI E
WA 2=H ] Az o] del g AHs A FxT F vk
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$4, 7]3(400a) 0] FH|E I, 7]3(400a) ol A1 @] FAHAL).

7] (400a) o2 A, 18] 7]Ho] d2A o] gH T},

AL =ARte R, sead, He, A5, &d, g2d, &80, 7Y, s, B 20F 0 35
AR, Ee ol 5% ARE T 999 e FARCR xFste Fu Ane 1 o8 F A Al =
Aepe w2l = Hed 5 ol AR S5 ATHeRs I4d 5 ol

T ook, Al EEaad B4l AdEth Al 24 9o Al @AAE vpaa G4HT, AL A
E njaag olgelel Al mAe] Ao o|FHo] AoE AFH(01a)S FAG, Al AAAE vl
A7+ AAR

W AAGEAAE, dALE shaas Jadel o 34E FE Atk JaAEel oF dXAE vhaz
o YA TEelAAR Wew oA it g, Az Mgl AnE 4

ZE2aey FHA ELErkade] & 8 WA £E Fol7] Slske], Tz whade od F4H AHAE
g olgstel oY BVt AAE FE dth. TR vhaaE, FabE Yol Beel EE ) HE v
zZolth, BAZ BhaAE ol §dte] YHH AALE vhaIE Bae FAE A, o Fel g8 F4ol
% WPE 5 Ak WA, o] GALE vhads Aold AHoE JhEEs B5el ol vl o g8 4 9
o webd, shtel gz mhadel o8] Holw 235l old dHe] Wt dxsE vhaast 399
S ogek. webd, =g vhaae) s AgE 5 dx, dese LEDLTYY IPFE AW F YeoR

A, Az s e] teFskd 4= Sl
1o, AlClE AF3(401a) ol AlolE Z(402a)°] P =T}

W AAGE Y EQAsEel ol §HE AsE WEARA, BeBs AAGoRH (95 Ex Addow 35
B A8 BEAE olg@th, oleld wemsha AshE EAL AW 29 L AW Astel T8 N
A

H

e
webA | AbskE WA Alo]E HAT Atole] AWE Fastth. olggh olf®, AekEstd AhshE WA
of A= AolE HAASE w2 F4E 7P Ut v wEA, AolE AT (402a)2 AbskE vheA) 9]
S A 9 2EE UMY G 7 F2 B ol G AUS AT o e 2ASA Aol Ak

ey

& Eol, AlolE Zé?i?(ZLOZa)% A= Eehz=vk (VDM fa] ddE = Ak, oE Eo], oA ms(d

Z 9], 2.45 GHz9 F35E 2tE vlo]a2yh)E o83 uELE Z=vl COWDEE o83 Zo|, ddFo]
e 4= Q3 w2 Uty Fe FEE A S Y] ulEe wigkdsith. oL, mekdty AetE koA
Zo]l 1EFA AolE HAZd Hakd, AW =907 AL S oz AW 540 dasd 4 ] wEeln
AlE HAZ(402a)S FAS7] dal ~dEFHolu Zek=nt (DY 59 = d& Ay Wis o|gd i
ATk L3, ACJE AAF(4022)9) A F F Ayt AAE = k. 4 HEle, AlolE HAZE(402a) 9
o A3 AolE AAF(402a) T AEE BEEA Alo]e] AW EAS A S 9l
I ok, AlClE ddE(402a) 9o, 2 nmol4t 200 nmoldl, wbEASAE 5 nmol 30 nme] &t FAE zte Al
M2 WA EH(530)0] A ETHE 119 (a) FX). o5 B0, A3E WA u(530)& 2AE YWl 28
A€ 4= 9t}
AbeHE b= AE(530) 2] A Holl, ol2F lAE Eds ZRvlE AAste JdamEH g, AoE A
A3(4022)9 HWo| BIE Ry BA(YA E dAXZHaE IS AAstE Aol wigAsitE A
ot dadegHold, Bl Zoll ALS AvekA] @an, RF AYE o] &3te] of=2& %1471 ol A 7)o
A crte] Zek=nE AAste] 73 B2AE M (modify)dhs WMHE w3, ol= 3 thale], AL,
AF, A4 585 o8 & e Hel F93it
dE 5o, AFE A wH(530)S, ASE ML AZ(403a)2 AEEA o] &EH £ E AEtE wEx QAEES
ol g3te] FAE = Urk. E AAFEA, AsE wEAuH(530)S In-Ga-Zn-07] A3E gAE o]gsle] &
He Pl 98 FAEY. g, AEE WEAENG30), UtA(UEHezE, ol2) B, AtAh 79
7], T ks 9 abhe] E3E 970 AnE Y o] IAE 4 ).
~HE Yol 93] 4kstE WEAIEN530)S FAE7] e B EZA, dE B, Inl; ¢ Ga; : Zn0 =1 : 1
1 [E4]]9 2405 e A3tE Be o8 4= qlth. Y] gle® AR ¢ga, dF £, Inl; :
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Gas0; : Zn0 = 1 : 1 : 2 [E9]]9] ZANE 2t AHELE g2 o]&e 4% . 23E Elle] & A4
#ste]  F(space) Tol AAEE FYGS A FE AH vS(FHEoBAE T, 90%°]Y
100%0]3}F, A SHAE 95%0]7d 99.9%°]5ke|tt. & FHES zte F4 AEkE BHAE o83ty A" A
e A e we ULE JHHT

AshE WEAT(30)9] GAA) o] §HE AWHY ShARA, dF Bol, i, B, FAY], B FisE
5o Bagol AAR ek 7hag ol gait o] wpgrdsit).
REE Ae] dulzke oA AlelE AFE(U0la)e] BAE 7%

F=A9H(530)9] FA A, ~¥EHE &
E Alo]E dFZ(401a) 2 AlolE ANAZ(402a)0] FAE 71 (400a)S du|7Fdste], 7]13(400a) 9l

E
SR B HERS DA AARE Aol wEAsT, dutde, fa, $A], % il
o]
H

F4E Fav , , B

Al E dAS(402a) R AbshE WEAT(E30) 9 ARk AL WAZ 4 vk Ak Al Al vl
7] FbomA Feke] @ WX (cryopump) 7t HEHA ST Aol Feldth.  curtd AEE AgE = gl
w3, oH7tE e, AbstE dAF(407a) o] A Hell, a2 5T (405a) R =HQ AFF(4062) 7k 9] FEO]

F49 71 900a) o = vFRAAZ AN E S Q).

2P o5 AbstE WrEAE(530)0] FAEE A9, Ay AHE FAE A9 A8 el 7139H(400a)©]
A, 71T L5571 100ColA 600°Co]st, vlErAskA = 200T o4 400°Colst®E AL, 7]9(400a)S 7}
dFomM, AtstE WEAT(530)0] EFEE EEE w0t ARE £ odvk. g, 719(4002) 9] 7HE S
2HEHH 7S &3S A = k. wme, A9 Z“Hi o] #F S AASHA Tt o] A
A€ ~H]HE 7127 =Y9Ea, A galo] ol &Hth; waba, 7|3 (400a) ol AstE wrrA|wk(530)0] ¥
dE et

Aer A e JFF O FES AASH] fsted, Ageled@E, o] FX | ElEly 53t BX(titanium
sublimation pump) 59 &&3& 2% H=(entrapment vacuum pump)ZE o]&3&= ZHo] mi&axrsich, w3l HjY)
< ZtE BHE FZ(turbo pump) ¥ FE Atk Zgto]| S @ o o] AU AW}

WAL AT, Ak A, B 59 44 AAE R VL, A% BRAAL, 14 U4 2 e 14T
IR HGE Sol AARh. wepd, Avtelemol s, AT AMelA FHY AsHE WA 30
P Bege) v} A7E 5 A

3
AUk 279§ @A, §71e] Abge] o] g8 & itk Z1w(4002)3} BA Atele] A 100 m, L 0.

6
Pa, #F (DC) Aol 0.5 kW, E971& Abx B97](Aka % HI= 100 ). d2 HF(DC0) AYE o] & ~
SE o] vhgASE, o], AU wAEE Bw Edol Agd £ i U FA 2 & Q]
wioletes Aol froldn
O o, A2 xEYAIYY T Addch: AstE WA E(530) el A2 HAZE mp2A7F FAH AL,
A2 AA2E w25 o]gdle] AslE WEAE(530)0] HElH o o Puo) iatE wEATh530)S A F4
o] AbtE VMEAFOR HEEin, A2 H@A2E w2zt AAdEG
AGlE AF(4022)00 AHE &5 FAste A5, AHUE T2 438 BEATHGI0S A A4 AskE u
EAFoR 713 W F4E F ot
AbstE BEAEH(530) 9] o Aol tiEl, A& Bol, A4 oF, F AR, mt A4 oF 2 F2 P ¥%
EEE o8 4 vk, SR wHEAE(530)9] FA4] ool olgEe oFNoNE, dE Bol, i, o}
AEZ, 2 Aol B3 g9 So] o]g=® 4 itk 3L, (KANTO CHEMICAL CO., INC.ol oj8] A3atss)

I 9, AStE Bt A S A1 4 AEE AAgt. Al E AHEE B, AEE AT g B '

Fadtg ok Al 9 Ao 2%, 350Tol 750T o), vEAsHAE 350Ce1 4 7o) MEd mgk

ojty. oAM=, & AP ZAAY AT A7|Ee BS FaL, 450C, 1ARF 9 A E97]0 A AbskE v

SAF 4 AYE AN o, AsE RteASo] g7l wEEHA FEE sto] AbsE glEAFo R E3)
e} S

Fad AYL WD, oleld YHO®, AR WEAFU03)0] PoUTH(E 119] (b) FH).

d A FAe AvIRe] FAHA G, AF BEA Fo LEARREH 4 AR EE d HAE o] &3]
922 E(process object)S 7tEatE AAE zE AY

=
TE AT 01]@ £9o], GRTA(gas rapid thermal
)

annealing) &% T LRTA(lamp rapid thermal annealing) X %9 RTA(rapid thermal annealing) #X]7}
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olgd 4 gth. LRTA X+, =27 #Z(halogen lamp), HE S"E}O]E T (metal halide lamp), FA+=
o}z | (xenon arc lamp), 7H& o}z W (carbon arc lamp), Y YEF FZ(high pressure sodium
lamp), T 9t 42 :WE(high pressure mercury lamp) 52 W|ZZHE WHEH= F(AR7|9) ] HAle
o3 HAeES 7tEste FAolth. GRIA A= L9 7l=E o] &% 4 AHE ¢

2AE, ol e Irtay dix T, E Aol Y IAA-EEH/ WEsHA o 284 7kt
o] &g},

& 5o, All & A=A, GRTA= th53) o] AAE % glvk. 650 C WA 700C9 i2zow 7tdd &=
&g 7k dlel 718Es olFete] Fa, F #3F 7HEE T, 73S o|Fete] 1o ® vtEd &2

e A,

Al @ AYAlel, DA, Ee= dF, UL, Be of2F T Fgrtrd, &, 4 Fo] A &= FHo] uig

Aslth= Aol ot d A A ol =YEHe Za, e dF, U, BE olE¥ T rtxas

6N(99.9999%) o], &R SAIE 7N(99.99999%) o] +£% (2, B4E w57l 1 ppm o8, ufEAsAE
Al

0.1 ppm ©J3hHE Zt= Ao| v}

AL 4 Aol os] ASE WA Fo] VtdE ¥ U w(furnace)d] AFLEe A 7k, 1R NO TF
2, EBE 21Z FTI(e]EH ] —40TColsl, vhEAEAIE -60TCelsh) 7 =YE % Ak, AkA 7= =& N0
Ve, B, T4 58 XSk &g 3o uigAsith. @ A A =9Ee Aka o

e, v SIS 6N(99.9999%) o], T wgrAeHAlE TN(99.99999%) ol (S5, AbA ThAs HEi=
EE sk s AE lppn olsk, W wbEASHAIE 0.1 ppm o]sh) otk AFA 7k HEE N

, B3t B gast A o EeEEe A4 dAE S8 7hAaE AbskE wieAe] FAHED Ak
vtk mEbA, AR WHEA| S (403a) 0] LSt T

o 7AFH7) olde] ek wEAT(s30)d] Al & A7t 2D S 9
of 7bd FAZTE /RS AW g, BT REATG0S A Gge] A

SIE MEASS, AstE, F3E, 54 59 7% HAl(base component)®] ATl A gLl 4 F9(a4
4, &, o] mWo FRoR wWEgH -FS 2 A 498 x¥eE FAL o] HEE, 2719 A
GAE F8 FAGE AStE A S ol gt FAdE = vt dF £, 3 mold 15 mmelste] T
zZk= Al ARSHE wheA o] AutrEa, A A4, ks, e dx F7]e E9718kel A 450T e 850
ol3}, ulEAsIAE 550TCe|AF 750TCelete] LEolH Al & AgEo], THS 33 oo A4 (%
¥ 244e 23 Z3ete Al AbstE vkeA|Pto] PAE T, I v, Al AbskE WA ET FE
2 Abst= iAol YA a1, 450TC o] 850TCelst, vigAsAl= 600TC o)/ 700TColate] =%oA 4 Az
of, A1 AstE WtrAES AA AF A (seed)ZA o] &3t AFHS Fato] A AFS WAIPAA, A2
stE WEATY] A Fgo] AAIET. AFAA R TR AR F9E X e o] &eto, AgE
LSl 449 = At

O:
il
2 o

S (402a) B AFsHE REEAF(403a) Sl A2 =xuho] YA E T

i
¢

o= T /Ov]\
O s, A3 XEZAIOYY 3] AgEnt: A2 = 9401] A3 HAXE wp2A7F FAE AL, A2 =AY
o] A3 i’lxl“f vtAEE OI%EPO% Aelmor o Juo] Ax AFF(405a) 2 =@ AF35(406a)S FAst
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;22 A55(4052) 2 =R AS5(406a) ] Al A2 mHRosRE E UE Hjde] F4E F

5ot
£

A3 UALE vpaa @A el oA, A9, KeF #lol A%, L= ArF glojA#S o] &dh= Aol Hhe
Astet. o] Fo g = EA B MY Hol(L)w, AbstE WHEAF(403a) AolA M E AFeE A A

FH(4050)9] et =eel AFH(062)9] S Abol9] HAe] Eel @t AY Aol(L)7} 25 mm Pl
A5, wBe, o WA R mel 33 He HPe 2 2ANHL 0§ A3 AAXE nhaa FHA
AAEE Rol HgrAsT. 2AAS ol 8% mPANME, APEs B3 2H Aok Ak webd, olFel
AR EAN2E e AW ol(L)E 10 mol4k 1000 molaked 4+ 9T, AL w9 2L wBE EBa B4
d E@A2E Bol olge e & AL A Bk, Ed, of EdALHS ox ARG F3 4]
wEol, of EWAsEE w3e de sut AgE 5+ ek

Az BATE Fshe P9, ASE WEAFU03a)] o Fel o8] FoHE A PAHI] skl oY =3
2 Axakshs Aol wgrdetd. e, Alz BAviwe] olPd 4 3 AEHE WEAF032)E o FHA
@ A AAIE AR U Ao, A2 Bkl oA Ao MEAFU03) 2 Bpiel o
Ao], ek WEAF(U03a)0] FH (LB Zeksl Ak,

2 AAGHNAE, A2 Edne] oA EEHrTel o §5 3, AsHE WEAFU032)9) A=A In-Ga-ln-07
A WEATY o §H ], AYNoRA ok (Grlo}, B, HusEAaF] EFE o) Fh,

ot AFskE WHEAIS(403a), A2 AS5(405a), B =Eld) A=55(406a) flol=, AbskE A A (407a)
FAET. A7IA, AskE HAS(407a) 2 AFshe WHEA|S(403a) 9] ge] el F g},

AEE AAFUOT L, AE AAFUT B Sh 5o BeEE EQANA S 4, 4% 5o, &
Hegne 443 olgete] Ao 1 m o] FAE ZE% W4E & AT AR AAZU0T)e) Fa
b EGAN, A wEAFoze a0 A, BE padl 9@ AHE WEAS o) 4ao) Fael o
o=y, AsE BEAFY WAL ¥ e A2 2EZnY BHFL 2ES) sel, 14 Ade] 41

B AA3(516)2 B3] SAstel, Favt ol §uA

FE vt mebd, bsd @ £ag A m¥se e

W G4 PEe olgshe Zo] Fasih,

W AAGEel A, AehE ARF072) 02N 200 mo] FAE 2 A8 Azt 2sEY el s 34
5. 4EAe A BEE. A o4, 50T eldY Atk € AN, A% LEE YA 100
Colth. siEyyel o8 s dezue] e, AA(EACRE, of=@) V], Ak B, E
S e 9 as BW R4 ANE 5 9l

E£9, A8 2AFW0Ta)E B4 AT BAeRA A8 A eleld AR wlel olgd & vt
A% o, AT BAL olgstel, AaE Egeh Bevletl AnELel e s A Zete] ¥4
F o,

B AAF U079 B olgHE A A vo) AT SRS AAN] fstel, AvteloBE Fo| F
B AT A2 o8k slol AYARY, Acjole e G Pl 4 B S AP, A
ARSU07)) EFHE BB FEh AdE S dvh BB AAFU072)9 B ol §HE A A
Wl RF SRS AAR) A% W) FHoRA, FE ERS 2E Hu P2} olg8 & A

S A AU B oI SHE SANY SaR, S4B R, S8 FAHE $O 2

AshE dAS(407a)9) B4 Aell, N0, No, B2 Ar 59 7kAE o83 ZEhzvt AdE AAste] Absle vk

H oade F54E 2 5 AAY & o SEk=Erk AE AAshs A5, Abgke wie
A

2
4030)9] AW e) ARl Heh AsE AAFUTA)E U7l wEAYIA g GARE ol vhgra s,

:14%,%%@7B:%%HEH5&A7V\H%ﬂﬂﬁxwegﬂﬂm%ﬂﬂﬂf,mm:ﬂ%4mt

C o] 350C ol&te] 2=olA)E AAE & k. & 5o, A2 & Hee A E97]A
250CE 1AIZE St AAEn. A2 d Aol o), AbshE WEA|F(4032)9] Gl dRTt AbstE HAF
(407a)°l Ak el 7h

¢

ded d4e &3, Aske wtmAge] Al @ A7t AAE], &, 5, FA7] Bu aadte (s 39

[
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Ashs Wol 7t Atbsl AP ESo] AslE dAdF oz o]&EHW, Abksl HeEF5e] A Fo d AHe, Akt
E A S 23 FA, SR, T, BEE FAIE 5Y ESES EE ddsez FiTE anE
TR R, AstE wtEASe| X3E EEo] g AgE 4 Ut

AstE A5 407a) Aol Be HdAFT(409a)0] F7ME FAE FE Utk dlE E°], RF ~FHEHH Y| o3
Asl dElEute] PTG, =2 PSS @AgtE olf dWEe RE AT A4 WHOoZA RF ~HH
Yio] niEAstt, HI FHAFoRAN, SR 5o ELES IIEH @ o]#d BLEo] E2RE Y
st S WAskE, Zgh Aoy A dFuEyr Fo Fr] dAus o] &% 4 vk, B Ao
e, B3 AAS409a) 024 A3l AelEdo] FAHRATHE 119 (e) #HF)

2 AAFe =, AkstE dAF(407a)7HA 9] Fo] FAE 7] (400a)S 100T A 400C 2] =2=oA 71E st
I, o 2 FEo AAY aek: AAE X AHEHY shxe) A2 gteA o] gl 1&5}04 sl Ae
Zus A o7 BHE HAF(4092)S FAZT. o] FFox, MEE HAZF(407a)2 F wlzk7k
Az, Ay AW WY 1F FES AAEA BE ddE5409a)S FAstE Ao] uikz st

weh, BE ANAZ(409a)9 FA 3, ti7)skel A 100Col A 200To)ate] &% 2 1A7F ol 30A1%F o8t =<k
g At F7iE AAE S Q. o] d AYE 4T JME 2moA AAlE £ Qltl. uietez A, T}
St e Jtd ex WEF B3] ukEHor AAE F£x Qth: Jtd LxvF ALogRE 100C WA 200T
o] 2x= Aed o, Ao stHT

EdALHo T, 2 AAEH Y] ERALE o] gH = Atglm WA :
g == AdAom igQl Aste WA "o

TeEstE AsE RS 23 He Aol TAA R 7E).  AstE wEAZe] e v
= 1x10 Jem W, wFEASAE 1x10 Jem W, B8 wpgASAE 1x10 Jem WwrolTh.  AFSE wlwA)
29| Aeol47} Za] A7) W], B AxFee] EdAxE 0% AR Ag" 4 Uk, A

53§ A Aol wrdeith, B AXHH EdAsHAAE, AYE 1 und OF ARF
10 A/um) o8, wAEAE 1 ad/um(1x10 © A/um) o8, S wEASAE 10 ZA(1X10 . A/pm)

olat, B4 o ufEgetAE 1 2A(1<10° A/ um) ot %= gl

o L
ol
2

, AA S BAIE o] EﬂOlEic’l AN s E e Aae e SlvE Azrd ¢ Qv

WAZEE WA Fe A4 &3 JFEE AW 1 FEo| st we, dg B
¥ AN Ye ] ENAZEY AP 18] EA FA o Olﬁﬂﬂd, s Fdol By
ArHE AARE 1o A BAG Sl BHORA, FE AEE D H2h Y A Aol AZD
ek, mebd, EA R PEF AgE 5 A, oqlé— Fol, EA 3AE FRIE AP TF 8
B9} By Apole] & Bapel wAle] $AE & vk,
3]

O AFE R EAAZE, dB Bof, AAFH 19 9g B4 FANAe] Hh EA2EA o

By & Q9 riz
1o
[
[

2 A e 499 v AAgHe Hds] 2gHAY A2 ¢ Q)

(AAgH 4)

o AAGE o=, A7 AAFeol drd A FA] A9 de] o7 % g % 12a WA & 12c2 F
Z3te] Awditt. = 122 WA = 12ctE 2 AAFE e N4 #FA] FH ] o yepdth. = 12a ¥ = 12¢&
HHEel, & 12bE & 12a BE & 12¢9 ¢l M-NS wE d Lot}

%= 12a WA = 12co YERA AA TA] AH A, A1 7] (4001) el ATH - (4002) ek FA 5 3
Z(4004) 2 EHAES U zﬂ(sealant 4005)7F AlFRCF, I, $AT(4002)9 FAN TE 3] Z(4004)
of A2 71¥(4006)0] AlFATE.  wEbA, SFAaH(4002)9F FAM FE S Z(4004) = HAHF(4008) 7 A, Al

5 oft
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Z13-(4001) # A2 7]13(4006) Alolol A HEA(4005)0] &) DEACTH, T3k, T 12a WA T 12¢o] vERE A
A FEA ZAAONA, & o2 7| 9o v wteAur e oA dteA ks ol g3t A" AEd s
3] 2(4003)+=, Al 713(4001) $19] Z28-A(4005)°] o3l =Rl GG Aol Fdo gFAE.

He FAE 5 329 HE Wl 583 Age] gl C0G 9y, €]
2 5 . & 12aF C0G Wl g8 AEA 5 3 2(4003)5 EAlsHE
of 9a AEZA & 3 E(4003)E FEAsE oS YERAT

A1 714001 ol AT i%‘ﬂ(4002)9} FAMA F5 3 =2(4004) e B9 EWAAHE 2Tt
T o12bollE, 32N (4002)0] E3FE E @R 2 (4010) 2 Aum TE 3 &(4004)°] E3rE EWA ~E(4011)7}
d 24 Ve 9. Ef&?]éEi(éLOlo 2 4011) Yol AA=(4041, 4042, L 4021)0] Az

n

EWA 2010 2 401D, AAGE 19 g EA FAS gol, AW FHFORA SFeh AEE v
AFE LS EAAZETE 0§95 Atk dE Sof, AAFH o4 A¥E EWAxEH ojgh & 9

o

EW@A 2 (4010)=, AlClE A=3(4051), AlolE H55(4051) ol Algd AlolE dAF(4020), AlE 4
A (4020) S Abelol Far A ]E Xd S(4051) #foll Alsd AFshE WME=AS(4052), F AbstE wHEAF(4052)
Aol AlFE A A55(4053) 2 = A55(4054)S X

EJWAZE (4011, AlPlE HA535(4061), AlClE HA535(4061) flol Algd Al]E dAF(4020), AlolE A
A (4020)E& Abelol Far A ]E Zd 5(4061) 910l Agd ArshE WHEAS(4062), RO AMShE WHEA] S (4062)
Aol AlTd 22 A5F(4063) B =R A55(4064)S EFHFC

ERQALH(4011) 9] AbshE WA S(4062) 0] A P44 A THFET dAS(4021) ffoll =45(4040) ]
Azdct, =HF(4040)S AstE WH=AF(4062)9 AE Y G FHEE=E ATFoEM, BIAE A
ERQALEH 01D O] A Aol Wstgs A ¢ dvk. =d35(4040) 9] A2 EMAZE(4011) 9] Aol E
552 T A =4
=

H3(4040)&

AFEU06D) 7 BLFAY gold = 9lon, EAF(4040)E A2 AE A =M 7l
Z(4040)9) AYE= AR AY E=E= 0 VolAY, T TA2(4040)L Z=2Y AHY $5 ).
tﬂ'E}\] XﬂZ%‘ Je+= B/\E]'

3l4 AFF(4030)L, HAZ(4041, 4042, 2 40219 JTE S EWA2E(4010)2] 22 AFF(4053) &
=9l AFTF(4054)0l M)Az JEHES AFHct. dFd A53(4031)2 A2 719H4006) flol AlFE
. A5 (4030) 3 ek A=3(4031) 3 A Z(4008)0] ME FHtaL e F-Eo] AA Ax(4013)0
Stk g AF3(4030) 2 dF AT (403Dl = ZHE m@gto A Adshe HAF(4032) B AAT
(4033)°] A& L, NA3(4008) ﬁh ASF25(4030) 3 ek A=3(4031) Akeloll 71914 L, o]E Alolo
= HAZ(4032 2 4033)0] A 2

Fl

= Ol
o
B or

A1 712 (4001) F A2 7]F(4006) 22X FFA 7ol o] g= FUF Ak FE, Mgy, e ZEgo] o
42 ¢ v, Zg~go g A, FRP(fiberglass-reinforced plastics) %, Zgn|d ZF 2 glo|=(PVF;

polyvinyl fluoride) &, ETd2HE &, &= ofad 74 HEo] o|&E 4 9o,

AAZFE(4032 2 4033) Alolol&= 2 0] (4035)7) A&HT}. 2] A (4035)
BojA = Auleln | 3 AFF(4030)3 theF AF5(4031) Akele] A (A
2290] A (4035) 24 T+ 29 o] (spherical spacer)”’} o]82 % ).

o i
oo
2
2
_0|L
~N

ey A53(4031)2 EHA2E(4010) g 71 9ol Alwd eE Aol drH e HEdw., e
Aol JER (s J&E5dax 3HE ol&ste] 3 &) 7| Atold] wjAH = =dAd dAE Sl o
A5F4031) 0] &5 Aol dride=w H&Hd 5+ o

Al A AA], BAF(4008) ] A AZ2A WS S FsHA] g EFYES =
o, B3 AAAE 5 shuEA, FUauy Ao 2xE Ad5Avle B FHa
Heldo] ez HolHr] A YElE doltt. EFA4S F& &5 WedAT YEhr] wie], &
T HAE WYl 8 5 % o] FroldA|(chiral agent)E XT3 A &
# E = °“*3} FloldAE sl A ZAES 1 msec |39 &S S A7HS 7HAH,

Az, g A7t BAestn, Aokt oEAe] Atk Ee, wiakvie] AFE st ¢

uoi'
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2% 2] (rubbing treatment)”} &2 Q3}7] wiitoll, 21 Ao 93] ofrj¥v AW WA &4 WA

al

T A AR FAGANA QG BA A A B EAo] Azkd S vk, wEhA, o
= -

> = 47]
ezl

ﬁ o

d
k. 53 A wEAFe TP

7k 5 EdA e, EWdNZE ] % 5740l 7w Qs
A Westel 2 WS Held hedE JHT. webA, Abske ‘i’l‘}.ﬂl%% FRhs EdAAHE
A A EA Al el S5 HEdE A8 ARE ol8 TR, A6 VI1E EWX2E
714 Wse] Azkd = v
& AAGE S G EA A=, T S (A F)el Hagge] A Z1Ee] WS Wel HAT5
FA Al o] gH = AFTol A eR AT R Atk dijteRA, ARRE V)] WS Wl Aed
TR oA s 45 AS R, dEd % AT AR 2 Az 34 2 weh A
AE e otk EE, BA o)elef Fpe] & WEHARA Adss AFTo] Agd v v
HAAZF(4041) > 2bohE WEEAF (4052 R 4062)0] HATh  AAF(4041)o2A, o of, sk Aol
o8 &+ 3l
AR5 (4041) el Hste] HAT(4042)0] AgHrt. HAT042) oA, & Sof, A3} deTso] o &d
2= oh;]_
T M

AZ(4042) 9ol= AAZ(4021)0] AsHT. AAZF(4021)S EAdX 2o FHo 2AHS A7slr] 93 H
5 BasezA ASen. AAFU0zDA W, Felolsl=(olyinide), ohLe (acrylic) #4, MEAD
258l (benzocyclobutene) Al =X, Zg|o}u]=(polyamide), HE o ZA](epoxy) T4 %4 Hads 2=
A Awst olgd 4+ Ak oldd 71 Aw dolw, A4AE Awlow-k AR),
based resin), PSG(phosphosilicate glass), BPSG(borophosphosilicate glass) &<
]g—]zs} ZHEE zﬂHQ E /] x40quL0 ZJZd—og;y\—] 140:12(4021)0] ?ﬂﬂﬂ _/I:L:_ 95)\‘—4'

ﬂl

AAZ(4021) 9 A Wl

HE YW, S06H, =¥ =YY, H39, égﬁ:aﬂo

TE 22A QdY), HE YolZE o] &3 A
=

o] FEE o] &3 FAH

i
il
e
__>|4_,‘
r°"
22
:L
5
2.*:
é
=)
i)
O
dlo
i)

N

N
rlo
ok
)

(o]

o
4
=
I
rie
lo
ojf

Hor
e
Lot
B o
[
Y
ol
N
(e
w
e
Na,
=
o
)
Jp
ofji
N
&
\
2
2
oo
i)
+
30,
rlr
B
il
o,
ofj
i
ftlo
a2
ol
o
o
fr
=%

Z(4031)9 W], =AA
d 2SS ol83t FAAE A HAFFT2 10000 ohms/square ©]3ke] AJE A
mol| Al 70% o]de] FFES Zte Aol vpEAsit. EIh, =4 A El

%0 0.1 Q- cnel 319l Zlo] whgrasiek,

§ o
%,
o
S
s
ofo
et
>
9
RS
H
=l
S

—~
192
=
@
€]
-
—
@
(ﬂ
(ﬂ
-
N}
=
(@)
@
\./
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L o
(9]
a1
(]

SR nREAEA, ol2ul n-AA A (n-electron conjugated) =HA mEA7} o]&EH F o =
of, EFgjobdd EE I A, TE¥E EE O fEA, EFYEed EE O fEA, 2 o}ga Sk
3]

o3 wEE O FEAY 2/ o) FEIA TS 5 F 9

bl

L

if

%
EE’SJ, FPC(4018) ZH-E] t}okal A3 = Helo], HAE ATA T5 3 2(4003), FAMA T5 3 E(4004),

o+ e
i SRAT(4002)0 FFET. FPC(4018)& A& WAk A=(4015) R ol =HEH(4019)S B @A A
(4016)01] A7 A o7 AEHr).
A vk AF(4015)S A 22H4013) 9] 2 AFE(4030)3 FU =ALL o] gato] AW, A A
=(4016)2 EMA2E](4010) 9] A2 FAFF(4053) T =90 A55(4054) 7 L E=AS o] &3to] A
o}
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Y

& Bl A(4015)2 o)Al =AYH(4019)S £ FPC(4018)9 E3+d dxlo] A7z ow HE&dAT)
T 12a WA = 12¢E, Az G5 312(4003)7F EE= A E ] A1 7] (4001) flol gl oE
1&4,24%%ﬂﬁiﬂﬂﬁﬂt0]?£i§%ﬁk&ﬁ%°Hhk Tﬂﬁiﬁiﬂiﬂ%¥££%
GAEAY, A FE IR dF T FAK FE IR dEye] HEz FAE U ©@A

E9, £ 12 WA E 1200] dE g mA Ao, Bu uERaRE) Ad 2l 94 A w
A A A el et RA(RE )W) Sol A4 ATE & Ak dF 5o, #% PARAL, 4G ]
# % SR 7R ol gFomA 9g WYl dojd FE Atk EW, FUORA weleE Fo olgd
= gtk

dEln EGs 94 £A A, MEGAR AE 32 AL FEEORA, BA ARl Hue] 94y
A, PAdemt, A sa A3 7 Ha AT sk o@ A3 Ajold] Agte] djEel, FHa
A3} og A Alolo] AAH AgFo) FeHom waRATh. old BeH wat BAAd od wA I
EEER IR

F7bel diooma), g A ARl FEY SHS AMS] Slskel, B4e LED(EY theler) #9 m:
B5o) BL 49 olgatel W golERd WHAS FHSD, WAAel 74 FAS 1 el AglA BastE
PHoR EYdon FESHE PE el ol8d FE Ak WPUORA, 3 FF olgel LD}
JgHAY, WARS Wikt L7 ol8R FE Ak B4el L SRAem Aom & v wEel,
LEDS] g welme, ool WelHow Wt volgst Brlskd 5 vk, o] FE /oA, LEDE
F A¥7h 259 5 Qold, @ Sveld PR s WA wge] we B4 WA A, 49 &
Wb AzE 4ol

7] AAFHel AEE A4 EA g EA 546 FAE 5 Ak

EdAAEHE A7) o Qe gEHT] f47] e, st
g Algshs Ao wEAsit. B3 32s hstE NEASS
o wigAsttt. dE o], BE I2e siiel FAK 4Y g *}Oloﬂ 2 ostaget Ao e da Ab
ofel AeHtt. ¥ AAFEIME, B BT R} AlEE], AV ToE R

S 2k Bl gelol Ax dgte] 7kE w) sk o] ERAILE o] vy

hzl_
A g, wed, BE 5
2, i A2 A Addtel W W A 35 Mden desdes 3y ;

Sl o BEE A Y S Tad, W98 A4e, deles 5o 2eA a4, EE =
AsE SOl 30 aAE EEEC. dE ol WAd AT Sane EadsHs 5U ¥ Ba o
H4d 5otk dE Bol, WA Aol meel gxel A= ASFORA tholemel fAMR 54 o
2 % qvh.

2 AN NA TA] AR FA REREA, 7] REEo] o]8E 4 9t} TN(twisted nematic) EX,
IPS(in-plane-switching) XX, ASM(axially symmetric aligned micro-cell) XX, OCB(optically
compensated birefringence) =, FLC(ferroelectric liquid crystal) R %=, AFLC(antiferroelectric liquid

crystal) RE. ¥ Ri+= AEF AER dHHR o FFS(fringe field switching) BRE Fo] o83
TE AT

2 AAgeE e A FA FAol| s, TN 47, 0CB A4, SIN 47, VA 44, ECB 44, GH 474, L&A &
A dyg, g3y dH TS5 o8 4 . B AAFE Y a9y A AA e, =EHE-EY A 1qA A
2, dE Eof, 4 #E(VA) REE o] &3 T3 A A GXQl Aol upgAsitt, 5 Mg RERA

g 7] dE & ¢ Arh: o E 59, MVA(multi-domain vertical alignment) X, PVA(patterned vertical
5

=
2 olg@ & At

ol et WAooz B AAFES A TA FHNE AXT 5 Qb B AN A MuE= oA TA X
o] ol o3, M 2u7E AE F ol

= ANGEH = ol v A 44 2dE A Agkd 5 v

(EA1EH 5)
B A=, 7] AAEHlA ARE O T4 AR dEA HA sd 7ol B A 54 A
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% 13acl vERd A BA A=, A FA U660, 2N A FR2(6601) I FHIEE AT EH
qd FR(6602)S g3t AF FA FH660DI BHA e FH(6602) 39 (Ao]2)(6603) 25
A2 Fzc,
g7 AAIGE A e A A A= A BA FR660D FEE 4 ).

B dd {H(6602) 224, «F Eof, A2 HA Ad, ¥
2l HA gjdS o] 83 4 Q).

o,

AEFA HA dd, e 799 44

130 LbERL mhsh o], B AAFEe g EA FAo] @ e, AR WA Az g BA fs
A G ol AR FASC] Qi TERE AT o) Tl o8, BA AY 5ol wrbE AY BA B
9] Az ol AgE 5 9)

Ry
o
i)

N

% 13boll YERH A FA] FA(6604)= FAIFO EHF 34(6605)E EStaL, 7+ 34:(6605) = FAA
o

(6606) 9} N4 22H6607)E E3HScE. &= 13bol YERA A HA] A (6604)+= T F2 waow S

Argth HAE(AE 5o, E7Felu W)S o] AIA 3H4(6605) ] FAA (6606)0] HFaAY ZA AT
A, 2 BEARSE jabE gl whel FAlA(6606) ] ols FHFIF ATk = 13bell vER o Al
21(6604) =, = 13a°l WEbd A HA] AR o= Ee, BHA d@d {751(6602) % FHE ot glojA, AA
FA A FATE AzkE S vk B, SRAN(6605) e, AR e BR=(6608), AT T 3=
(6609) 9 FAA 5 3 Z(6610)7F SFAN(6605)9 A3 71E ol FAE & QoA A FA] AT}

gale = dod. FAAM(6606)=, oFEF ~(amorphous) AE|E 55 o] &35t FAHY, A3E HMIEAS ¥

?:PO}% Edx2E FHE 5 9dr}.

WA B2 sde Jse] Bk og B4 BRI AY AFoRA ekt s wEAF
& TP EAA2EE o§FoEM, BA B A4 A4S AL BAT £ Ak E=F, HA 4]
EAEE V17 Bl B fwie] Bao] Fud + dgowd, Ad su AgE

B ANFEE Qoo v AAFest 445 29t A8 & Ak

(213 6)

woANGEel s, A7 AAFHel APE HA Ao dzA A4 ehE aga.

woAAgEe A4AE UEE £ 4E Fxstel ARt E L4t ¥ A A48 2 q% o

b},

T 149 JEbd AxAFE FusE, 2719 &-9A, 94 (2701) 2 94 (2703)S E33ok. ¢4 (2701) 2
319-74(2703) AFH(2711)°l o)) %iﬂ , 7éd @Q7IDE Fo=2 st /gAY HH2 & Sk, ol
2:5} ?’ioﬂ 9]5‘}1 XJZ}-/HX“ E]E-]7]— Zo] }\1 % % 2~ O]E]—

EAF(2705) B EAE2707)E, ZH7h 894 (2701) H E9-9(2703)e MFETE.  EAIR(2705) R EAIR

—~H

(2707) & ol SPFES BAT T vk, shue o]l ZAIF(2705)9F ZAIF-(2707)0 AA ZAlE TE
A Jolst A ES HAISHE A%, dE o], 59 FAFR(Z MollAe= FEAF(2705))0+= H2EV &
AE F 9lar, HZ9 FAF(E 14o4= FAF(2707)) o= 28Fo] FAE & ).

140 Ve AR A o] o= aF9-4(2701) 0 23 5% 2 °‘E}. & Eo], -4 (2701)=
291 2](2721), =37 7)(2723), =97 (2725) ol AT Utt. 2k 71(2723)00 o&l, #HolAE 94
ATH.  E, A FAF U W=, |RE, XY A % | Agd 5 Jry. =g, 35
o] oo} Foli=, 9F HEE TAM(o]oE wxl, USB @A}, T AC oJHE 2 USB AlolE 59 7%
o A&E7bsd @k F), 715 wiA A ol Aled v= we, T 149 JERA ARAE g

AAp AR 7150 Aled = 9l

oo Ay 2
N rﬁ
b9
o £

2 1

B ANgEe] AAAH Au dolHE FAeR £4 W £4% FE vk A B4 £, 4444 A
[e)

=
MzRE A4 dole 5g Tdd GeREg 4 vk
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B AN AR A e, HEdA A, A AR SEEs A9S SHee 54 ZA, 2 F
A AAC FE Age 4 g2 Hed dgew WEsh= DC MEV|E A
toowEA, o) R dddeo] Edastng, o)F o] gl= = A
olA, Mol Fdd & . FA FARA, gF ol 22 AA, dF ol & 24, AU olFT &%
22, 8 s A(redox) 87 &4 5 FolA S oS o]8E g . e 50, #F ol 22 A ¥
ZF ol &% &AE W o gFemH, ufor T e AT F Jdu PN AYE THE s
4 At 42 . FA AA= gF ol 22 AAR dAE= AL ofln. Hd AAEAM, ®
e e 55 oL, &EE EF 5% ol 55 7He olZ(mobile ion) 224 o] &dk= 22k HAE o] 8T
T Adn. 24 ol &% oAbl WA E AT glv. FH FA =AM, E o Ze] 5& o, &Y
ER

=
F% ol& B& 7HE ol&(mbile ion)O2A o §3He §F 248 08T F= vk,

AldEfe] M A HuoM = A GHTeEAN Vedte Aste MEASS EEhe EWRALE

2 4 £ 9
goto =M BA A7 AA S A BAE = QoA AR 2HE &2 A A4S FAT B
E ASel 53 myHelny. meh, AX sde] HqA] VIE Bkl s 3ERF] FEbo] FddE &
RNeozZH, A 27t AE = Q)

2 AAgeH e do9 v AAgH e Ad3] gAY AE ¢ o Hell f2lgt),

(AAEE 7)

2 AAGHo e, A7 AAEHANA Ay A TA] RS TAF b Az AAE Ay

A7) AA el dyE A FA] AAE St Az FR o] AR HEgdozN, AR FA7F BA 7
T 9o®E gde Ves R . A7) AAFEd dyE A qA FAE AR AL Axp FH
o] FAHQl & = 15a WA = 16fE Fxsle] AWttt & 152 WX = 16f+= Zz B A HAt
FAo] FxdE YERdTE

%= 15ai PDA(personal digital assistant)E YEFATE. = 15a°] YERH PDAE ZHol®= FAIF(1001)E *3
gth. = 15ad] YERA PDAE, dE o], HA HE 3 2FE ¢ Jdom, v FoiFel dig digte =
A oolgd F Sk dE Bl FAF(1001)7F 2=A(1002) 5 ZHEC =M, PDAZE Fo AstzA o]gd &
ATk, FZAE(1002)E BAF(100D)0] ¥r=A] AFE doE flar, FrhEe 2z wEo] AlE¥E £x Q.
TS, PDAE REHERZA o] &EHAY, A4 4FY Ve E ol&FomN dY AAHREA o]8d F k. ®
b, A7l AAEHA ARE A FA] FA =, 1319 S oy el tigk EAl AZre] A7) wjitel
719 F2E Atolo] AS A & & k. wEbA, A7 AAFHA ARE 9 24 FAE = 15a0
LERA PDAC] o] &3 2 M, olE Eo], ZAIFO S FATE AHEE AR, op|EE wo IR FF
of WA @ 4 QUrt.

% 15bE, dE So], A% u|Alo]Ad A]~®(automotive navigation system)S EFSE AHAH ) wds
vERATE. = 15bell Ve AR Q] ©hhe Holx ZAF-(110D)E 7HAM, Tek, 22 WE(1102), 95 9
g ox(1103) 58 7HE ¢ k. A REE F-F7] 25 wet A ¥Eshy, WuE 50CE 22
ghoh. 7] AAFEA AEE g BA FAY 2xd 7% 54 Wk 2] wEed, 7] AA e
A AmE A EA AAE A R 59 2x7F A4 WEske @7 stelA 53] 3ol

T 15ce #HE 2y AFEHE ek, T 15col e W1E Had AFHE, 3941201, FEAR
(1202), 2=3#(1203), LED X (1204), Fol¥ Ax](1205), FH<E ©@x(1206), T 7R E=(1207)2 EgH3d,
7] AAIFE A e g EA] FA =, 13]9] S dlolE o] ZIdel gk EA] Alte]l A7] wiite] 7Y
SAE ALl THAS A T vk wEbA, 7] AAFHCAA AWE AF 34 FHE = 15c0] HER
i Hag FHAFE o] §FoZH, oE 5o, BAFY S AT AFIE AR, oplHE w9 ¥

2 7ol Wil 2 4 qth,

T 15de FuE AY7IE Jepdg. = 16d9] Fuid AL7E, Al TAIF(1301), A2 EAIF(1302), =39A
(1303), %% ©2H(1304), LED 2 (1305), mlo]AZE(1306), 71 wjA] BE55-(1307), %2 HE(1308), 2
AA(1309)E Eghaheh, T3, A7) AA e due 9Oy A FX=, 189 3 doleel 7]Ygel Bt
HA] Alke]l A7) wiiel 71 F2E Alele] HAS AA & 4 vk, wiEkA, A7) AA g dyE o
A BA FAE & 15ddd UERH FoE Ad7lel o] gFowM, oF Bol, HAF S A AlAH G
AYlE, op7|HE wo V2 Fo] WA E 4 vk I, Al BAR(1301)9F A2 FAF(1302) 0= Aol

=
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5 EFet;. FAIF(1401)F gk FHF-(1402)o] AFE 5 vk, ES, FHF(1402)d= 2F HE 5]
AFE 4 k. = 15ed YERA AR AR B 9He dF A5 A&7, B (xEE 2¥I) ¥
A FE8 AR B4 GH(HE Yol g delgtax oA ol&d ¢ vk, 7] AA Pl A
MY A FA=, 139 3 vlolg 9] y|Qlel gk ZA Alzke] AY] Wi 7Y s2HE Atele] 1HAS ZA
g 7ok uEbA, A7) AAFEA AEE 98 BA FAE E 15ed] YER AAE AR A g
ol ggtomH, dF 5o, BAF FFE AT A e AeolE, olEe wo FR FFEo] WA 2
ATt

T 15f+ g2aEyels yehdth. & 15fol] YER gxZeels, 93 (1501), EAIF-(1502), 237 (1503),
LED $32(1504), 22 WE(1505), A& @2H(1506), AA(1507), mho] A& E(1508), % AA(1509) & E3F
ok A7) AAGEHC AiE N FA] AR =, 13]9] 3 dlelH e el ek FA AlZko] A7) wE
o 719 &2s Aol 4s A7 & Ao wmeEbAd, 7] AAEEelM dRE A #4 FAE = 15f
of vebd tlaEHold] o] &30 RA, dE Bo], HAIN IS A AHSE A9elE, opEE
vz F5ol WA E 5 .
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A7) AAFE A AE AA TA AXE AR A o] ZAIRC ALz, tr]s AR GA 7 AL
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B8 20109 1€¥ 20¥ dE EF A 99 FUHI A2010-01041950] 71 %, 2 AA HE&ES 2 o
Aol Fxgoz g3},

259 Y

10: 2 =9 3=, 11: A, 12: ®wjAl, 13: wjAd, 14: 8§, 15: ®jAl, 17: wiA, 18 wjAd, 21: 9=
oz}, 220 4= oz, 230 9= ©xb, 240 oF ©@xp, 250 4E ©@x), 260 E9 o9z}, 270 28 o9}, 31 E
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717k, 620 717k, 100: N4 BA A, 101: s A =, 102: BA 3=, 1110 W2 32, 111b: =¥
o wWRra, 112: ¥l 32, 113: TA Aol 32, 1150 A 32, 1200 A Y, 1210 75 J=28, 122:
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AE 3=, 132 Ag =, 1330 A v 2, 2100 £ b, 214: EWAXAH, 2150 AFH 4A}
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AAZ, 403a: AetE WEEA|E, 403b: ASRE HREA)E, 403c: AFEFE WhEA|E, 403d: ARRHE WhEA)
405a: &2~ HAFF, 405b: A2~ AFF, 405¢: 22 AFTF, 406d: &2 HAFT, 406ar = AF3
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AT FE B2, 40041 FA FE R, 40050 DEA, 40060 7], 4008: AAZ 40100 EWAE,
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