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A 5 MEY s U aTdo] 4AE B e W/EE A 50| shte) B BAF gl A4 ), Az )
& taZeo] 449 & hekgt 4L AT o9} 2ol o]l
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Tk, 2913 TFT(201)o A1, LDD 9 < (15 WA] 156d) 21 Aol AFgd e Aol E A= (18)3 Alo]E A =(19a, 19b)9]
FHEA &= JA A AgALt ol# 3 T/ TERE QX AFHS HAA 7= WS ZapH o))

AREE AL Q1= 270 o] ] Aol E =S A v AClE 27 Al E Ao, A B4 = Alelell A AL
L ETE 992 L2 ARE AaATe adH ol

e vpe} o], H Ao 291 £2H201)EA T AlClE Fx9 TFTE AFEFo 24, /3] X AF#S 2 &
3 A= Adsk= Ao 7heslt o9 o], A E ) Al 10-18925235.9] = 20| A A H nRe}l o] ZdlA 7t A
FE A o AF Aol TFTY Aol E At FH3 A ZHA B - 3} o} Ael g Aol o] 7+4)F<t f-212 4= 2t}
thgol, AF Alo] TRT(202)% 422 99 (31), =9 °ﬂ°ﬂ<32>, LDD 99(33) 2 MY P4 99e 23t 553,
o]E HAuH(18), AlolE A=(35), Al 1 S+ AAUH20), 22 wjA(36), 2 =72l wjA(37)S £ ate] FA AT} Aol
E A=35)2 ded 7oA, v Aol E 27 A8 e vk

T 204 TAlE vk} o], 29 TFT(201)9] =g Q< Ao} TFT(202)¢] Aol Eo| HEHT} E3], AF Ao

TFT(202)9] Aol E A=(35)8 =8¢l v (H & wjHoz 0419 T 8)(22)8 B3 A9 TFT(20D)9 =92 94
(14)9] A7) o7 HEwrh A2 wjA(36)L AF F34(212)(% 3a)oﬂ HEdh

L 2#ke] dslo] B oA, A7 Alo] TFT(202)7F EL 22H203)°] =4 E A7F2] &S Alofshs axtol A ut, B 4]
Xd?r%— w3 vk o}xl 2T} o] o} o], HEgk HF7F HF Alo] TFT(202)¢] 5 2+= ﬁ% WA E S, Ad
Aol(L)E 2318 AA st AAsk= Aol upgA sttt vped gt A=, A/7F A 0.5 WA 2um(FzstA= 1 WA
L.5um)e] = =5 AAHr}

g7 BN A, = 9ol mAJH vle} o], 29 TFT Al Aej7F L1(LL = Lla+ L1b)Y o, Ad & Wlola, A5
Ao}l TETO] g Zel= L2ojH, Ad F& W2olil, Wieo] 0.1 %] 5um(HF A 22 0.5 WA 2um) &2 RHEo] %] 3L
W23+ 0.5 WA 10im(A P A o2 2 YA 5um) = HPCOVP Zo] nigbAsiet, e B 0 S Agr) FE gl xﬂaf}ﬂxl

O} -
& -
ek 293 TFT20DW dA4 % LDD 999 dol7} 0.5 WA 3.5um, A8 A o2 2 YA 2, 5um= S0z},

T 20 A A ELe; 28 EL tlAaZgo] Aol 9lojA, LDD 4 H(33)2 AH Alo] TET(202)oA =29l & %(32)3} )
g P4 GG @BHAel AT BAE FRo|k B8, LDD 9 (33)2 Ao E FFo] 1 Alolo] Al ACE
AAN18)# TH sk FFEnt oly g}, Alo]E A=(35)%F T3k R+ 99 x9sta, LDD f—’%‘(SS)—S— Aol E A
(35)0] L Alololl Al E AlolE AAu(18)3} T st o ALY E e

A5F Ao TFT(202)+= EL A&%H203)0] W3g3HA etes AFE Fa3stal, sl AXRE gasEgold A= s: 35
¥ A3} o} o], AFI FFEA T 3ot @ s AR FE = g Al o] Yol 7]Ae dstol Ut vl &2
Zb= Aol g3l

g o] T4l 71918 dstell tisl, AlClE =5 S5 8= LDD 492 a7

LDD %9 o] Alo]E M =(35)3 L Atelo] Aqle AlolE A (18)S T4 ste F gl Ag s 7xE 3 slgol F
A& A= A s, JEM o] EAE FRAA, Aol E A 34 @ U LDD 992 9% 4
woﬂ H g e ens £ Agdrt. 22, AlClE =3 T LDD G2 HEA] Al H RS 29 5=

Holabi el A ek, whehA,

lof| LDD 9 9] S5 dol7 vUF 4™, & AF7F A4y o, vido), T3 dol7F vF god, g 7z

ol sk ko], 2wk e] AA oA, = 20] A v} Tol, Ao = AT FH ek LDD F& A& Apale] Bgel A
A48 24 1ol AT A EF AoE A3} 254 LDD 442 Agste] AR A 25 A A A E 2~
= ApgH
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F7] Fxed A, 71 ASfAIE = Ao E ﬁ% 2 LDD g o] A= FHst= °ﬂ°ﬂ°ﬂ*1 P HT}. o] 9 o], A A (31)
er Ad g FA@EHTEY 1y s G S AFEHA g Ao npgA stk AR Ale] TETAA, 7lg]ol(ed 714l A, d=})<]
S50 WFo] A w3ty Wl LDD Fqo] =8 S A AFE = AR T}

FE F v AFY e TV B o 2R, & UEA(YESH A= 50 A 100 nme] Mol A, o v st Al=

60 W= 8 Onme] MW E ZtEs AF Ao TFT(202) 94 555 (53], Ad ¥4 99)& AlFsh= Aol =3t a7
Aol vl 2, 2913 TFT(201)0] &3], 9% AF 7S A 87 98] T2 W 57(Fa s A= 20 WA 50nme] ¥ ¢
A, M % io}ﬂlL 25 WA 40nme] WL olM)E 2= ~9H TFTR0DAAN 55553, A dA4 99 AFdhs

Aol w3 & A ol

2Tk, Fx HE 415 A 1 A o] A e LrERITH A 1 s wo] A ek 419] BF FA= 10nm WA 1um(% 5 E1A
=, 200 WA 500nm)e] W9l A AAE = Ak A wo] A4 D] Alm 2 A, A TS L3t davte] AMSE
AtHE 3], A2 Atstdsls v = A deE o] upgz s},
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N

A LSOl AT DS B, Al 2 37 AATU(ES B o AFH)e] zhhe] TFTES YEs 345 ol
TETSo) 8] 445 BA7 BRshgth 4 2 53 AAFUDOZA, §7] 22 tho] A3 Aol niga s}, o2
Sof, Zejolv| =}, Felolu| = v}, o}a e, BCB(EA | 225 E) Bol A48 4 etk 38 B Adgns
P70 ALgEHE Ale] Hssie,

PH
o

Al 2 S AATE)E 2, TRTEC o8 718k, @Ale] Feshe s 58 %}D} el T
I, el Bxb= wagstylo S GA Bt wEkA, 7he e FH A el ELT S 34 ES I 158
F3t7) dol ArstE Aaste o] nEA s

ﬂ}_ HE 43L x}.d]

(3
2o
[l
ot &
o
©
=
g b
[
é
:V‘.z
0
é":
ru
L
o
=
i
é

A A =(43)00 A4, 5 WA 10nme] HL ] FAE Z2t= 2l F E329-2 Syl od &z a§E44)

gF 232 dAvtelng 2§ E3tE ol YT T/ E 1

T Ego] iy A g om FAHE wx dAEA] S Flojth

71 5o EL5(45)2 F4 €t 2 2y 9 *E‘AMMW ZEW Y 77 Al5e 29 38 o R JA Y. W E AR

24, oo d#A = AR AHEE L Al o ol A, HPFFS 1S Gd T ELT(45) = A}

.&Qr/} EHO}XJ o=, HLJ&'TO] 73 = _/T:z.o\_ = = = H 1= tﬂ-jﬂ—§_ o] g],_

vk ZEud 7] AR AsE o, S URel o8 4 ARA 771 stES 223 A6 &401 uh&
1 T

= o}u}t &4 S FEFof sty YR 1 o] e 2l 23 FE WA ELZS At 7] AlEE 97
&ﬂﬂoﬂ 23tso], - A A&Hrt Wb, ol o] f7] Ame, STl EAlsHY, A8 7] &= thA] &3
2 Atk

= A A ool A *FCLE‘ T AT TN EHHE 77 A5 %ﬂ%a}ﬂ]‘éﬂﬂl‘éﬂ(PPV)ﬁ A=, Zend7intE
(PVK)E A5, 2 EF2dY A=, 57 22 st uix A5E £33} Az 435, 335, A 7535, &5
s WZ“%]ZO] Fed ZEWY 7] AsRE P4E o, olgd A5ES 8 ZeAA (precursor) 0 A& 4
AL, Alg H(intended) Z M 77] A5 HIEES oA 7FE(FHxDE 5 Aok

o ZpAsHA, HEES @8] 8, AlobmE 2] # d Al d @l (cyanopolyphenylenevinylene)-2 % Al °

g 9o, E9HEd A gF o2 AMEE g QlaL, eﬂiﬂ‘é{‘ﬂ‘é{ e ZEg7lad A A wgS
S &2 ARgE F Uk A7 %—Q 7= 30 WAl 150nme] M9 2 dAE 5 AdH(FEsHAl=, 40 A 100nme] # ¢l
A, = Ay FESS P67 e, i 2 AAQ EHEgstol 2 A e dHd
(polytetrahydroth1ophenylpheny1ene)0] AbEE Ao o8] ZEjgdAn|dAo R o] FHT Y] o HFAE
30 W=] 1000 M= A4E F ArHGFs s A= 40 WA 802 W eiolu).

A
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2kA)

2AFA]

2 §7] ARE 2t A S Ak Flo] 3 7hssit ] 548 96, i 5709 Al 8-96959, 7-
220871, 9-63770, 5ol 7% 71E0] AFEE = v ZEHE /77 A57E FF A5 E FAET &3 = &
o2 HUtsto] M A4S A AP = Q7] wiel, A7 Alse WG HALE & 56t 53] g ¥4 o)t

e Aae B dyol M ELS o2 A9 = Qe do E3sitte A4S FE5 ook st} 123k A Z 5ol i) ¥ ot
2 A 3HE A k=t

T3 EL ZA & ke 28 f77] A5 E AFEs7] 918l A7)0l 71sH AR 422 771 Ase 7] H4dd A
&€ 7 vk =3 ELT2 7] As= whaold o gl

ELSU5)& 942 o, 7Hed A& Fof o+
H4sttt. ELSo] % @i-o% Al 7] g
s A7 Hofof gt el & S0, e da 7], AT of2r 97
Z QYA AR K i(booth)oﬂ?\i 7]—
A &4E At Ao v s

AN
ok
o
=2
>~
>
oo
i)
i)
Iz
et
rir
ax
oo
ok
ol
=2
>~
>
oo
i)
i)
Iz
il
N
o
o
ol
2
I
o
S
Ho
B

A48 vhsh o] ELZ(U5)°] Aol mel, £ EAuo e oem46)7h 9 Rtk B el Ax e, oF 2
B0 A e SHIE S DS © ] A1) A LR, AL oFel 45 E o A1) B4 4 9

2ol A AT A7, 470) oS0 QAL B s AN, FEHADE 5 85693 4
A2 AT A FI1EF WA T, P AA GO A Bk, B AA NN, FETADE) A FE ofe
@, A= AR AFn o W HES 4AAg.

Pt AS SHRUDE WHHE AL T FAAT, AU A WHE AFALT HAD T4 ALE 834 Ao
Z A oese] o 3L 919 2ACL W) ANdlol A, QF ASHE @ 4 AshEe) TFE L BE wdwh
U 2250 Aae XS 99 20 AAstel e wD mmm

EE, B g o) Aol A, ol =)o) A FAY, FETUNS /1 FAN O whAsA G R, 5o o
7= 30 A 100nme] H 9] 2 (k2 st = 40 1412] 80nme] M ¢]) A= 5 vk

oF o], & (472 A5, Al 2 A Ho) A e (48)e] FAE T & 2B o] Al A, 10nm WA 1um2]
el (kA Sk A= 200 WA 500nme] HeDoll FAS 2t Ael 2 dsk= 2 Al 2 shajulo] A= (48) o = AFE-H

off

7HEE 7138(49)2 o] 9} o] A H T M EY R Vi v R RS FajEn & 2 o] Aol A, fel 72 Tt
a
[e)

$E 7]9H(49) 0 2 ALg-FTh

TE WEY A 7|3 D FHEE 71349 H A FHG0)S A EE DR A(SAEA ) o8 M2 F-2Eg, B
g o] A Al dlof| A, ¥ FIHE0)S o= 7FAR A YA} A vhel o], w4 F7HE0) N A2 oFES vl sl
Z o] &3t 7155k}

irkm

g Aol A, EL T2 Feo] FA = = 20] mAE PR 2 JAR TAE JARE ATk BE, 775
Zdo] hE FAE 2 T EFe TFTES JAvd A8, 53, 24 e ox

TETS} 8 Aelol o] T4l sl A% 4 9=, A5 Alo] TETE Q@ AAvo] F45o], 12 Hio] £& AES
20 EL ) =& e o] 437} 5], EL 3 ¢] 4 3
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/\1}\0;] 1

By el AN da A 6cF AHEte] AP SRS FAlo] AZshs W, 9 AR Fud d4E 7
% B2 o] TFTEo] o 7oA AW et Awg 1hds] 87 14, CMOS 8|2 1% 8|2 g 7|8 s CAHE A
g Fuale),

WA, % 4a0] EAIE vhe} o], ] ATH30DE 2] 71 $(300) 430l 300nm TS FHIske] AR Ae) 2 255
ke Aol 1o]4 7] ABHE0DEA S H ) el 71330003 254 so] A A4 FEE 103} 25 wiAtol 2 A
R o] uharA s,

2, 0] I AHEODORA, 2] EAT A 1AM ARG FAL ALE L A E FuINE A0 &
shafoleh, @e A57 527] wlitel, A7 Ao TETE: @2 WAlel7] 43, 758 717he gol Al &3 8 2
AQAhe |z Alo] wahA o]k,

chgol, 14 A TECE Rl A BAIS A ) delA 9 FAWel )8 71 430D el 50nme] T F4H
oh. m A e ek o2 BAash, EOE e w4l FRVGE WA HE LFSHE WA
g Slehe mabe}, w04 A AR et g g T2E LHHE 2T
WA o] 3k AL 4 Qlrk EE, ¥ FAE 20 A 100nmE WE] A 5 ek,

gl

LESuy W

H A A Ag]Zube oy 9= v
#)(B302)= 4. A7|=E A
= BZ ojdy A e AA 3 Y
= AA del M AT

o ARSI, 4 YT, YUY Je o e
= &
T -

g
= EA, DA XeCl S AE I A AoATE A5

A mpow FAH B2 Ay A dlo]q o] W A elo] 4] AL, ukvle] 22 mofo] AL§E S QAL
& A% YAl ol 22 P04 L A% WAL AT dlol 4 Fo] EF AR etk A& TRl

AN el A, A e Zrte] TFTS 55502 g5 A%, w42 22y =
2913 TFTS 555% F4sHE 2ol 7bssta, mgd Qe v s 0% AFE Fanl7)a z—gzg ez w0
8 A Aol TFTS] 5535 34T sk Ak Aelel ol sk by miol, A5 ngd Ao a4 527] of
W, 0 ARE 220 524 Rk o] wakw, R AF 47 524 e wg A el AR A
2t Ag A ERe 3RO e + dn

2oll, = 4bol A A H HES} o], RETH303)E 130nme] FAE 2 AelE Ak Fuld A A2 Ao

24T o)) g A 100 7] 200nme] WAl A (FB AL 1303 17040]) AeE 5 o). w, The s

So] AT e T Ue AAFES AT S 5 ek BEH3E03)S AR AelZo] By Ak
o, Eepzrle] APH O wEHES YT, BeRe] AW FE 24| FEHES I AT,

A g vk 3(304a, 304b)E K5 2H303) 4] FAH L, nd A (0] Fol, n?
% B0l WETH303)S Ea) A7hAT 37 elol 2 1E(5) EASE AREE Y BEE PR
AR, AR o i w27k AHEE 4 e AL FEeeh Fehxnl £g o] A8 H T, EANPH)E Aol

%, o
e
i
il
oX,
Ehs
o
ot
re
jl
ittt
o
2.1_1{
N
%
lo rlr
A

2] glo] #Ashe Zelzubola, w91 & A oA 1x10'° atoms/cm? ] FEE HrhAT dko] ®alrt A
i, o] FUHS =9 AHEE —’F 9},

=*(dose) %

o nd 48 A Ro| nd B4E (305, 306)0] TatEEE A E a1, o] 9} o], 2x1016 v#] 5x10!9
atoms/cm (A& Aoz 5

x10183} 5x10!8 atoms/cmA}o]) 9] HE 2 o]l 3k F Aol o3 A,
t}gol|, = 4coll =A]E vk} o], B3 (303), A nfA~3(304a, 304b)7F A AL, AUEE 7] HolE 15X AEE

o @sir} AT, Bste] HHA V)L BT Frowa AFeE 5 Qo) BAFE A go] 1 Jou 4
o olal & AN ool A A BE, B WA A Hol 4 D A% WAL A Alm o)A F71H BT ALgE
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o g sol i, A 4]

Qar, A ol & Fe] Algo] o]z A|est Da st gl A
. 03)& A HdatAl gulsto] A

Fepe] S gk oA Aol WA A E T Aol v el
2

2 5 e A8 Fua)e.

B~
e EeE
T
Ry

B3

12 ox
@ Mo

EJ}G

Aol o7t & stz dlolA ol oa] Ewe Aol 24stE uet Ay ¢ vk S s dA el ofs) dd
o), 713ke] A S meste], 450 x| 550°Ce M2 A S AdPsts Aol nigk st

ng EwE G905, 306)9] FHl ng Eww Aol AUEA @a, S d9Ee] AHEA €=, 0¥ Evew 99
(305, 306)9] ®ete] = AAN-(HEH)7E 2 Sl osf mAE TFTEo] taol ¢as= Ao, o] AL vl
HheA g A <ol LDD G993 A G4 GAatelol @4 = vk A& o v g

= 4dolM =A S vke) o), AA gL At &
To= AF5)(E07 A 310)0] FdH

i,

2 FEEE vl AR, RG] HEA (o] 5ol TE

a5, % deol ) EAH = uksk o), Ao E A uh31De] B 3, FEFE07 WA 3100 Y A 2e w3
3}3L 10 4] 200nme] FAE 2= AAGE, v s 50 A 150nmAte], Aol = FATK311) 0.2 A8 4 3
. H9F Fx EE A5 7270 A8 5 9l 110nm T Qe E A B e B A o] A ALgH )

71 Fof], 200 HA] 400nme] F71E ztE e YA, Ao E A=(312 WA 316)S FAst=S e siect. o7
3 Aol E AFE(312 A 316)2] ZHzhe] Hai= 7A€ 4= vk B AN oA, 2|2 ES FH|sHE Ao E A
of W7oz HE&HE AE A5 4 sh)el, Al E vl d oz Fxg)S HE B‘re ANs =2 f‘fé* Hr} 53], Aol E
wde ARl E AR o W TS 2 5 = Aol E A=
Aol E Aol A& ar, Hwﬂ_oﬂ Ao E n 3 g zHEi A 5] UMI &7l A 3s)

TR
A @ BB YT ARE 2 Aol 7hs szt

fs

Aol o e wja AeL A
3 AolE WA A5

il

m
rlr
2
o
fm
s
JU

AOIE Aol GG walsrew el § AW, BASH, AIE A U 20, B2 3 o) 3] $& I8
= AEehe gAehe o) npg ettt Jele) &y 4 = AREL Ao E Aol AbgE 5 9lrh w4 BHL 7Fs A
shi= 28§ ARE ALgEHE Ro] Zbsatal, 53], 2um olsh2 Hs | gl ARE *P%OF% el ke st
A@A oz, @d(Ta), BleHE(TD, B Hdl(Mo), B2=&dl(W), ZF(Cr), R e Z(Shoz e deg oz v v
A7) ARl AstEuk(AE A o7 eet AstEut g ad AsEu v ee ds2u) Ay i) shatE o] shzuk(A
@02 Mo-W 3, Mo-Ta §5), i 37] A9 qreh 2 (AP 2 o2 |2wl i 881} £ gehy ahevhe
Apgahi= o] b5,

= AA oA, 50nme] FAE Zhs H 2w 7§}€(WN)“# 3! 350nme] FAE zbE Y avl(W) ] 2 Futo] ALg-E ),
o]Ae ~WEY W o g dA4E 4 9th Xe, Ne 59 B84 7t27F ~A9E g 7254 A7 o, #Mr’/%]iOﬂ 7191
k1 7 A (film peeling)o] Wx= 4= 2t}

Aol E A=(313, 316) Ale|E dAE1DS AT 459 n¥ == 9 (305, 306) 24245 AlolE AAUH(311D) 7%
TS 9. o3 T FES Yol AlE d=3 S35 5h= LDD | 9] €tk

thgol, nd B8 AR AA A, o) = Sadl A A EE vhe o], wpaI 2 A Aol E AF(312 WA 316)<
Zb = A J(self aligning) WAl 0.2 M7t} A7) H7F2o 9lo] BE o (317 WX 323)0] H7lso] B4
©1(305, 306)9] F=(AE A o7 1/49F 1/3 Ake]) 9] 1/10 WA] 1/29] B 5= FAHH L= =490} E38], 1x100 )

2] 5x10'® atoms/cm®9] (A& A o2 3x107 W= 3x10!8 atoms/cm®) 7} vl&k2 5)u},

= 5bell A H = vkel o], A% mp2=(324a WA 324d)= AlCIE A5 52 Q% RGow, e 45 nd =
AR Qle] 2 AA gl Abgg)o]l H7EHo], AEe] S Eiele BaE (325 WA 33D IA S 223
(PH;)& AH8-8h= o] 2 =32 B3 of 7)ol A A ar, o] 23 9] Ql =7} 1X1O20 A 1x102! atoms/cm®o] |

TE AR A A o7 2x10 203} 5x10%° atomS/cmS).
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n Agsy TFTA 22299 T = 99 oyt FA o A, 29 TFTAA, = 5a2] 4ol 9 3
AR AR nd B8 9320 WA 322)0] AT o]&2 A Fo JAE5L & 204 29 TFT LDD 9 <9(15a

th5oll, &= Seoll mA S = ukel o], A @ mp2=1(324a WA 324d)= A S AL, A= vk2=(332)7F A EH pdE B
B RS a7E 2 Aol ARE ) 5ol b, AEER A4S Jﬂo}t s 993833, 330)= AT

-
th B4 vhel R 1B, Hy) S AHE3 o] 2 w3 ol 98] 2x10%0 1A 2x10°1 9] SR B8 9 %(333, 334 P45
sy

91 1x10%0 7] 1x10?! atoms/cm®9] FEZ B45 of 9(333, 334)9l] oju] H7lE| o}, Bak el Frrr) 4o
T Aol e FER ool HrhEnh ad g, Y nd E5E g & %
ooz zZg3)

ool Ag n~=(332)5 AAS Fo, e =2 555 A7td nd 2 pd EE ALEES FA43tEY = o
dy, dojA ojdd T A ojdy e FA3te] ko 2 ALgE = Q) B AA oA, el AR A
B o) 7)o A 550VCE 4 A 7HEoF 23w},

olul, 7Fs & o] 9] L91710]4 AAE AAsE Ao] FasT o] e AL ool Abavre] A LA B Alo]E A
So] wwlo] 2 7] W, Ao = e 1wk E wlo] Aahulol, Aol ZAHT el Aol= WG & A%
(ohmic contact)& @43k 2ol ol @A ), upebd], S48 FABE 9] F9171U)e] Ak FEE Ippme] s, vh=

stAl= 0.1 ppmeol stz A A =}

g3t Ao ¢5H Fo, 300nme] FAE Zt= Aol E w4 (335)2 & 5doll A =AIE vhekte] YA Tt Ao E u
**(335)& AEZA, T8 LGN A 50 WA 100%E AHA1FH 24 dFuE(AD =& FE(CwE st a5
o] Ab&-E = Qlth. & 34 ZAE Ao E wjd(211)7 2o], 22917 TFT9] AlolE A =(19a, 19b)(& 4edlA] Al E
A5(314, 315)7 t-g-3Hell ek A7) &S AT =S, Aol E 4 (335)0] A H )

_l

Al P Aol Aol WA Ae] S T F R, TR, HE JoIE R oA ]~ FEelo] Fol(
Aol A 5 ek Fal, B o] Aol thE 54 10 048] b 3] i v 20EE 30 914 o
) Qs olo] 2a0e e EL o 2% o] 445 Adshzr] felsih

Al 1 F7F AAH(336)S, = 6adll LA HEe} o], thSo & S Xt dd S ddge A 1 S0 A
Auh(336) 0. & Ab-g5 a1, WhHo) F FF o]Abe] AY &S ¥oslE dAwS £33 HFto] AlgE 4= Q) I
400nmé} 1.5umAle] o] =577} A}%%l = 9t} 200nm FA 2] A2 2 Akstd 35wk o] 800nm F7 9] A 2l & Ak E

uho] 4527} B AN dlo] A AFEE T

24

T3 A8 = 33 100% Akol o] 44 —3— F8ksle B9 7)o A 300 WA 450°CE 1 WA 124 7FE9F A3 o], 424 3

M A, o] d F AL dHow dAstE G40 o) A Y-S WE¥ 2= (dangling bonds)e] 4 TH T

shupoltt, Zet =l AN THE SRl 98] A3t FAS AR )E T3 4 Hube] muE o e = 9l
=

T Agle e Al 1 53 AAT(336)9] A EeH AYE 4 dueE AL FEEE S, 4 A8 E 200nm FA
o] A& 2ta A E S PA S Fo, Av|o) o] AaE 4= 913, Y] 800nm T 2] A g2 AtslEdo] PAE 4=

o)

, 1 53t dAEH336) el /= ar, Alo]E AA(311), &2 il (337 A 340) R =2 wjAd
(341 W#] 343)°] F Atk & AA el A, o] =& ‘Aﬂ%ﬁ 100nme] F715 2t+= Eleba 9, Helg s 23
, R 150nme] F7E 2= Heg et dSos AvHy o gAY =8, e =49
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Al 1 s 0] 24 2H(334)2 50 A 500nme] FAE 0| gk F-of A AT P A o OJ% 300nm /‘}Ol) 300nm —‘:rﬂl
ﬂ A2 st stEnte 2 AAdel A Al 1 A o] A9 (344) &= ARSI T
g 5 ok = 29 Al 1 Aol e (4D Azt FLE ARE ARE S Ao] I %3}3}.

A2 b A Ebe) ol Hy EE NH, 59 28 548 2ihels 7128 A8l Sehxv) 498 Ades

.0181?1 Az el & éﬁ} FARE A1 S AAE36)9 FHEIL, Al 1 o)A o)t
152 Broll A7HR 44k o ke #o2 gt

pos
o
bl
o
)
o
[o
N
da A
ot
i)

Thgoll, = 6ol A EAE| = ule} o], §7] A WHE A] 2 $7 AATHE45)0] FAT. f7] FA A, Fejoln|=
Eefolu] =, o}22, BCBOAI£A o] 2 27 E) 52 ALg3HE slo] /et 53, Al 2 51 AAUH345)0] T2 Bes
o AL 517] ], B9 S0 S ol 1ol v o

° S )
RS & AN, o123 o TETE 3 I9 A
_ 23

um(H vFEA A=, 2 WA 4um) o2 H

=
p

%, HE 4T Eeﬂ‘ﬂ ] A (343) 0] == A 2 3 A A9H(345), Al 1 A W o] A =H(344)00 FAd ¥ a1, 1t}
<ol > 2 zb= o 2uly FF U (1wt%s EHEFES E3EeE o
Fulge)e A 4—:#(346)03 &WHE} ﬂz m&(&m% Q1A g HA o] Dk LT

L 5ol e 3= (348)2 = 6ol A Al vkl o], FAHE T & AAldolA, 2lF =TS Snme] S
e SANS ARGkl FAET I Foll, 100nme] F7E 2E= EL5(349)2 23 19 ola] |4t

2 A oo A, WAl o] -5 A FshE WY 7] A EA, A& 51 Al 8-96959 = Al 9-6377000A4 wxE A
BEo] A& 4 9lth. PVK(Z v d 7H81E), Bu- PBD(2 (4'-tert-HE#H9)-5-(4"-v}o] Hd)-1,3,4-2 A t] o} =),

Zrk(6), DCM 1(4-tAjolwgdd-2-we Fefd), 2 U #=(Nile Red) 1, 2-HEZ2 |- &3lj5lo] & 5%

A =57 AHEE Aok

B 2AA oo A, EL 5(349)& A4 Ents X3l bl S7%2E 7HATh diotd o2 AR F4F, AR FE55,
AE 753, A3 7Y%, A& 557 S(electron blocking layer), =& J3 A 52 Eg A= 5 ok

71 Fof, 200nme] FAE zts By T 9o 7 hE o == (350)& EL $(349)E S5 FAHTE B A Aol A, 2]
AbsE 9 oldd Akl E-©] Bt E R THE 1 S o] FAE L, o nEE E 55 % o) §l s} H o}

tpgoll, We A ge] F4 07 whE F41(35])S °H =(350)40] A E ) e, o) ==(350)2] WA H T} o e
A S 2, 34593519 HRAL] 34 ARE AHESE A o] v s

T4 E(351)0] #HEALe] w(FFEE 7| He] B4 2Rl wheh) o] wheks FAlske] B A HdFAto] 9 S Y] EE FHH] Y
7] wiell, ol e T4 9H(351)9] T2l AaHr). oju, of :==(350)°l %/\]Oﬂ Oﬂfé]% ‘Eﬂo}ﬂ OLEE st Aol =
88t 2 AA oA, 4] o WH o ] o Z M AEF AL, A4 Vs o m=(350)7F Q1 F AHeHE 2 ofdd 4t
sl29] I E R e A= AS 13 o A 72 AFEH T A A g A, 7]" Z 2o 9] 3] HE‘rL 2 A2 uFo
2 F2y HAZ P A, FE59H351)8 o ==(350)42] 50nm TS zt= HE‘r‘ﬁ 2 EJERE49] 250nme] F
AE zbs dFujgFol o8] FA ),

A A (electrolytic corrosion)(B3F A 7] 33 A o7 AFHE)L ElEtEo| ol w ‘:(350)9} oFFn)FAfolof] Abely Lz
of o3 W= 4t} HEly AeE2 7| AFE-H ElElEel tid & o2 AFS-E = Q) HENg ZdeE2 ol

sol dr1Hes HEH7 AR e 7}{15}.
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A=, A2 éi}%‘%‘ 2 e Al 2 A o] (35S B SO RN E ELT(349)% Red BX o g i, ELF
(3490 T E @& W= HAow gt AL 35 U] o 17] e, el dste 9 gau(gGssAe
Chojop =9} °*}'& (dlamond like carbon)®H& AT 722 AT o= Al 2 Aol dHS G o= Aol
2] &t}

ol gt o & Geoll A EAIE vk 2 2 E 2t 5% WER A~ EL tlaEE o] X 7F gk 2 A A ¢
% MEY A EL gaZeoe] oA, HF F25 2t TRTE ARG of g} 15 S| 2ol x5 o], v]$- =&
A E7F E5H I FA5E ] FdE 5 9l

“”1 7PL Ei3 “‘O] A EEE ol A FrF TFTE 75 3 =& 743t

BEE g FUS AARATE FRE 2
AEE TFT(205) 2 AFEHCTH o 7|04 % 3 2= AT E
E(’iﬂé %Eﬁi)%% skt RS F5EsE YA

E3 E e

= 6eoll A ZAE vhef o], B A Ao o] 7
Q9357 2 Qg FA F9(358)S £33}

A

S0, n Y TFT(205)9] T5=L 4~ 99(355), =89 94(356), LDD
a1, 3 LDD 99 (357)& AlolE AAU(311)S E3l AlolE A=(313)3%

=2 &e2 golmg| x| 7] 93] 1283 A LDD 9 o] =82l o

TET(205)0 A, &2 AF3ke w9 o] =5 a7t §la, 2318, 54 Xl T84S F
o], LDD 94 9(357)0] A& o] HARE Ay AlolE A= THIEF s
stk 5, 429 XA YIS AASHE Blo] vpghA st

sk, g Al o] o] =9l 7191k CMOS 32Ul p Ad TFT(206)¢] &3l i FAlE = £o
3 TFT(206)°ﬂ ek g ole] LDD 998 Alast H ek gith p ALY E TFT(206)°] th gk sk 7jzlofo] o3t &S &=
A== n AL TFT(205)9 w/\}o}ﬂl A28 TET(206)9) sk LDD S FH]8t= Aol BEE 71535t}

TE IR T Y AR 2 smep vtk v fddtal, Ad A deelM I gen we Ay s=2s
A FESE 3k, 7he ek A @ 2 A aks Alolshs Alo] 7hestal, AE SRl AR Alo] TFT<F =913 TFTZH
o] T3l Qe 7% Fe TFTE AHE3he 3lo] vhstalsi

webd, AE H2E FASHE 0 ALY TFTAA, = 10904 BAE vhsh 2 T28 2 TFTES F0leh 2o] vt
sttt = 1004 Z=A S &= vkl o], LDD 949 (901a, 901b) 9] FiE5-2 Aol E AA9H(902)S &3l Aol E 2 5(903)
5} FPA oo @ Txol o3 A5W 5 Q= AW AF Ao} TFT(202e ta) olv] 7| & ek, TFT/L 45 3)
2o A3 2900, LDD G 50] AY 34 000 A= =S w2,

A2 FANA, % ool EAH T2 A Tol ELES & 1 % 22 F25te] 449 uhe} o], B xpw o] Tulw
71 Abgstel A 3ol Ak o)u, ELF e ASAGR)E A Bl $849 2471% 2 3s
A Tl 57) T4 AR(AE Sol, vhE A3k S v A ste] P 5 Ao,

S5 MEGA )% % Ao Jlwe] 98 F4o] E Fol, 4457]0Le TRE B FPOE 719l 948 A7)
E HRR Y R B 95 A5 e 1457 98 wAsol, HE AFS SAAT,

o 7]e[ A, & AAl 4] 55 W EY A EL tlAEY o] X9 F2E & 79 FAEE FFxete] 7|ed Aot & AAld
o] 5 mjEY A EL tAZd o] A= 7|3t dAYE A4S % 3] 2(604), Al ES % 3] 2(603), © FJAK
(602)el o3l FAH T HAR] 2913 TFT(605)+ n ALY E TETolaL, AlP|ES F-5 3] Z(603)°l H<&¥ Al E Hl
2(606)3 223 5 S 2600 HE5E 22w A607)9] b s X B8k 293 TFT(605)2] =89S A5 Al
o] TFT(608)2] Aol Eol 5 &t}

T3, A5F Ao] TET(608)2] A5 de 334(609)°] AE&E o) 2 o] AAjdo mpE oA, Jole] o]
A T /L(609)°ﬂ el7bech AF Aol TFT(608)¢] =@ 1& EL 2AH610)°] HEw )
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NEES 7% g2 A%a7] 98 A% wA612, 613) D 4B ZEA(609)0] ML AL w) A (614)= 9% 9lel) =
g g2 2 FPC(611)9 Fr] €t}

% 79 =AE EL daZee] A9 32 329 o & 8olA mAE B AAjde] EL gaZeo] FA = 2nF
& 3 Z(70D), ACIES 53] 2(ANT707), Al ES F-5 3 2(B)(711), B JAF(706)5 T-H| g}, &2 A Aol A, 7
T 3R olE a2F T IR Y ACNES 7F 3 2E X3etE TAAQ ol AL FEe

225 5 3 Z(70D)E AZE A 2E(702), ¥ A ZE(703), MH(704), 2 AZH I 2(WME S= 3 2)(705)=
THE Ao ES % 3] Z(A)N707)E A ZE P A 2E(708), @' A ZE(709), @ M H(710)S 8]} Alo|E=
TE 3 2B(71D)+= 3 53 2= 7RI

X E YA 2E(702, 708), I = 6ol A 20500 23l A A]

0471011*1 5UA 16V(HEAH o2 10V)9] 5 A4S 2he A
(‘3]6‘]-—}_—‘— CMOS ﬁioﬂ /\]—-g— ’H ?53] TF Toﬂ el Q’o]—ﬂ—

f FrE ] Hes s

S, AXE oA 26 9 §AFSHA, Zzbe] @l A ZE| (703, 709) % W H (704, T10)9] Tal, K 6c) n AP TFT
(205)8 Z ek CMOS 827t A aieh. 2h7ke] 8|20 A4S FAHA 710 9ol A o] F o] = T2 £ 442
o= Faxsh L& Aol WA thE A= FEIF BHAL AL FH el

Foo] A a, @3 AFHHE FAAIZL a7t 7] diiel, = 109 n ALY TFT(208)
=3 3 2(705)0) A 33s}ct.

o

HAR(706)E = 2004 EAE F2E zs 4SS sk s

FEE TR Eda A 6colA mALE AlX dAS et TFTS & AlZste] 44 ddd 5 ok & A e A, 5
AR T2 B e S mube] mAIE AR, 3 A A o of A A S0 A}ﬁlﬂ T AR VIl Al e 2, D/A
BET A FE ARy 0 AR 53 2L, FE AR} e =g 528 FAGE o) Pea, Eab, v,
pfelARERAA, SOl F4E T At

gk 2oy o] AAldle] mE EL taEde] FX e = 119 (a) E (b)E FFste] 4d Zlojth = 7o AgE FE
F27h Fzvh

71%(1000)(TFTE okl o] 714 uhg E3hL 2 o}, 7] gl AR (1001), 2222 T35 3] 2(1002),
9 Aol ES = 3 2(1003)7F A At Ztzte] 1= 3 2 2 5E thekst sj A& FPC(611)d EdstEs A4 nj A
(612 A 614)& E3) &5 95 Ax]d AL&Hr),

23

olu], 7FE 71H(1004)& o= JAR O 53, 75 2 2 HARE S22 s T En - 7%
(1004)2 #H3) F3H1006)S A3 =S A 2A (L 5-A)(1005)° 28 5% HHEQ¢ 712H1000) el F-2H¢ ), o] oF
o], EL axxh= 4 & 7H(1006)9 M k31 3] "g-5of 95 37| 256 Apehe

Bkl o] A A dof| A, EEFo] 8] E(photocurable) o] ZA] A& A ZA(1005) 2 A AF& Tt etd o7 ol 3™ g o]
E(acrylate)d TR oF & o2 &A= T3 AMEE S vk A S A= EL &2Fe] € XV%}Q SRSk 1 01*0“7]'
Salhohd, 3 ALEE S ok A7) AR AR 2 B 7 e Wol ByEls AL X RS 2 H T A

2}, A=A (1005)= t] =3 A (dispenser)9F &2 78 X0l ol&f 284 4= 9o}

g, B ownie] AA ool A, FHEE Z1RH(1000)% 55 =22 7151000040 o] 2] FIH1006)L Az bz A9
A = 119) (@0 SA02 237 FE(100)E ooz SAHD, 242, dles(1008)3e) 314 AF7ke] S
AEE AFAT. B AAdoA, 521007224, 714 T2 HElg 2 F v so2 74" 455 449 3+
213 Abg Bk,

119 (b)OM TA g vpef o], AR = A o2 el H EL A% S 3
o] g EL 2752 38 A=22A OH‘—E(1008)E ettt ELS 2 AR AR Algd 5 9l

ol v A E = JOL:FLQX] Zeth A8 A o® ELsS Alest7] a8, Al vk~ (shadow mask) & AH&-3h= 7]
A2l Y I E @ Z(lift-off) Y, A2 oA W, BEt g o] A =38 (scribing) B o] AHEE &
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of .==(1008)E A w4 (1009)°] A7) & oz FEHEt A5 vi4(1009)2 o ==(1008)00 274 2] AS 2A71sk=d]
AbgE Ae FEAolal, = Ho] AE(paste) A8 (1010)S F&l FPC(611)e] HEwAtt. 4 vl (1009)7ke] o 7]
A AT o2 A& HHéj(612 WA 614) 3k U3 W o2 FPC(611)o] A7 do 2 AL&wr),

e npel Zo], & 1104 EAE 7= 941'?— A2 8] @Atell FPC(611D)S A &8kl 171 8] ARl o|n A& v
Zdlold = Atk & WAAe A, EL Hl=Z# o] A= FPC7F -2 o, o] A] t =& o] 7t 7he gk A5, vHro] &
st F-2k¥ FPCell A9 stu& i?‘JO}t 7hEE 7]l M EY A VaE FAAA 5 AEoR AT

/\1}\0;] 2

7140] Aol 1614 & Ao =8 TFTe] 490 w505, i wed & TFT 7o) #4¥A 941, v Ao =3
TFT(AF A 02, A58 26719 TFT)| 489 5 ek =&, Wag 2o 73 TFTE 999 ooz 941 - 9)
o},

HelE ~e)AE TFTE WA 29 #7} = AlPlEY TFTHT 4§ 2HA 5o 4= e 183 72 & 7 B2, & 3y g
A2, AZHE A7) = vl$- Shot, B3, 2 Ao o] = Ao 19] dojo] Fx9 AFFA A%E 5
At

PADS c,—;l 3

% 3bt EL U Eello] 329 FAaue] 2913 TFTANA &2 A7kl ol 2914 TFT§ 05 AolE F2E AL§3
of gas i, A% ANAEL DL rks AL EAB et Fehol A ARAEE A PrE
o} o]zl @k 9ol 2 120 A vk} 2ol A% AMA (1301 22914 TFT(20D ] =el2lol] el 5 Ao} TFT
(202)¢] Aol =5t By o FYH k.

o

AA e 39 FALE AAld 13 29 dojo] AN AFFA A3FE 5 vk =, A AWAIEHE @A Aol 9y
i, 2R TFT %, EL 59 A8, 55 A3eA =)

/\1}\0;]4

glo] A A st AAlel 1elM 24 2222 302) st o= AHEH AL, 23k & s AHEshs 45
= AA e 40 AT ETt

A o] 404 v H A A2l Zue PA3E Fol, A= A 509 Al 713065250 7EH 7ES AbEste] A3d
th 7] 290 AYE Ve A4stE A= FulEA YA g2 RS ALt 08 AgAE e 24
A Za-g 8535k 7Eolt

w3k 243 FAo] g5d T AAZ} M AFEH ZujE A AGE Aol AdE = Q) o3 Ao, e o
2 EJNE A 10-270363% = A EJ A 8-3306023% o] AW E 7)|ES A5t 59 4= 9l

3 TFTE 2 2o Fdxbel o8 A& 570 A 11-0769675 0] BAA A Ag 714S Abgste] 42 5 9
=

Ao 1o A AFE FAHES B oabgo] o AAjdo]ar, AAld 19 = 2 B = 6co TR/ AEE 5 IS AT
Har, 2% o2 AR 3L dEd vkel 2o, Aol TAgle] AFeE S Tt

dele] Aalel 1 ulA 39 AL 2 el 49 T4& AFEA AR HeA b AL FEalet
Al A o 5
Al 1A el F4uH109)0] EL Aol o :m=(108) 4] T-ul5]e] ¢l F4l AFzre] (11D $71E AL BAS

o, E A Ao A, = 150 Z=AE = uke} 2o, F59H(114)2 o ==(108)0 FA H o] f==(108)9 T35 HH(109)Ao]
of AtdE .

_18_



1A=
o=

EH(114) ] w5l =, 53], O W] 50nme] M elolA, TS A == e, 55 9(114), 5%
(109)2 AATell 13} FAE R o2 G4

EL 23] o= (108) 4k 24 uHek(114) 2 F4UH109)S £3Hehe 4% 728 A2 do2H, o ese] Ji o
Aol grad Atk

B AA A, 7] TR ol o] Aol Vs ool e A A AdE ¢ A

Al A 4o 6

A1 AA = FE52(109)0] 15 e H A Hd=Atel o] A(111)S #7155 EL AW o .= =(108)7dell 0] = =

5 AT 2 Aol A, = 150 ZAIE Bef o], AF o R vhE 55 (1142 Aa A E o = t(108)9} Eh

2H10DALeloll A A =5 o :==(108) 3l &4

w5 HEH(114) 9] 5= 53] o 5S0nm(FZ el 30nm=) e 2, FAS oA =F AAdn. 55 (1144
14, T2 (109)2 AA el 13} FARE H o= A el

2

EL FA W9l o ==AH(109)0l &4 vFeh(114) @ F49H109)S E£338l= A45H 122 AT T a2H, ol ==(108)2
Hat A go] " 4 Tk

o == (108)E ¢lF AF3tE 2 F4] 213}E9] 313HE 2 vhEojd 9o %59 (109)S E A o] dFujF oz gt
So] Aa1, AF o7 vhE T4 9 H(114)L o ==(108)3 F52H(109)AFo] o] A3l A4S WA £ = 283t 4= )
=

Lok 2 AA A, AFo2 s 459 (114) 3 dFuFo s vhE 5459(109)2 A4 (chlorine)d o 3 7F2~of
3 A3 2 Aen S vebd 4= Qo) o]9} Zo], ZAELS FE5UH109)wke] Al A o 7 AL o A= A f-ol, F3}A o]
o}

2 Ao A, 2= o] [ ] AAdo A A E dole] Fxeof AfEA AFE 4 )

/‘T}\dl 7

£ el BL g agdlo] $AE TEA slol, ol TEE olrlA Q80 P ohita A5E A3 4
9 % g, OAE TEE 0AY 455 Agatel 298 & 9

obET FHo] A ), ohd =1 AFE 297 TFTY &2 oz 7
2 AEE AT Ao TT Aol = Aol Ak EL &do] 2t AR
of W 7k Aol dl 1 Tele] 279 T aEw o] ey,

& 1 o] 2AY ARE s o}
7(

Aol TETel 2l Aloj =] o], EL A%}

II.

il A9 o] gl AR PEIOR A aue] 2AY tlaEwel ohd 714 g aue] 2
9 vl =Eeol s} che A ARk, 53], B Ak Ae Aol WSAY Boli= ol Holi= 9% ATHES %
Ak EL 24 04 2sh laste] if$ M S S5 B, nho s FEHE o] Fedtt avB g,
EL 24 AR @ 750 495a, shtol aego] theo] o3 Lo s R 85w, 1o 2AY HaEdelrt A

w2 a2 e BEE Ve, adER o] s WS o] g o] AgE = 3l

Ao = A 1A 69 ol T AbRE AE ¢ ATk
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BL Fl2<5 0] 2213z ol 2ol shiesk Al M 4% pehn, golel Meol S 76 g
th. o)A 7} ofs] Ho. t]aZdo] A 5 YA, WALG A4 t]aBdlo] FAE FEE ol 0§ 5 A T
ol A Wekol B8 &gk, W], 47 Aol /] W), EL t] 2B dlo] 41 o F& RolA Lels g wA
o)1=

R g @ A AL AAZ o) PAA AHSE 1, TR BE
Lot ol g P4 TREF BT om eI A A, AU S8, ol A o el Fi9] €
= olu] A Bre FaolA QAF & qlrk,

A B g FHAES, 2 Ul e EL T aFael A5 AN 213 91 2719 WS B asn, 49w
7ol uhet ELF 0208 wae] g 2dsh 715 ARtk 58, W) sk ve Pl A mede 2,
WHEol] o] -8 o] A QM Hgs o A Ao F7HE 9T 5 ek o] sk o], ¥ o] upE EL v 2 o]
A= A avle) gas A9 5 v

F9 #91710] B2 AE3H7] 93 A8 AHZA, CMOS A4, CCD S0l A8 5 Atk CMOS AA & 7% 3= 2
EL t2Zdlo] 4] 9458 0@ $U% 7|wado] ojo] deld 9l 7142 48 F 2tk CCD7 49 e
A e BL U Zelo] B4kl 2k 4 leh, tigh4 0.2, CCD H CMOS MM & T2 elo] A EL o] = Z o]

A5 o el A% 42 P - A

F9 9719 MY E AEShE AAd o3 59 s 7|2 ELTOR s 2= AFE 2dske 327 AT Eh
o9} 7ol ELZ o258 4o 3= F9] £9)7]0) utrlel me} 249 4 gl

AN ol A PR A e 1WA 79 Qolel FRe} ARl 48 s,

/\1}\0;] 9

Bt ol whel Al 2kE EL Tl 2Z g o] AX e A7 dgEela, au g oA t) A o] X9 vlaste] uhe Aol A
Eliaiﬂolﬂ ojujA o] B -3 AN ES YERIT B3 EL HAaEd o] &A= ¥ W 2% 75 7. webA, EL
o] FA = v At FA o vl eol ol A8 5 k. ol E Fo], F Aol =9 2AR TV X219
el T =

w7198, 2 Wl wE EL t2xZeH o] F3]= 30 91X
=, EL tjz=Z o] o t=Eg o] (5, EL v2E o] 4=

EL B =Z el o), Aol & AFE & tlaZelo], TV B4 =2 & aFeo), 33 T aFeol g taEols)
e, AnE U asy Z5e) OaZool T Eat, 2w B2 EL UsZdo] 33
=2 tore 4A AA 50 UaZde) Y2 Agd & k.

Se @ A AN EE nele Aeh, TAY e, 229 UaEel(GIE s v aZeol), ARt g s,
A5k e e A, = 2le] A HHE, AU, FHlE AR @RS AR, FHE AL, A A, D),
7

A v A S T8k o] m X A ABGA| (53], FHE tf~4(CD), @ Vi t]2~=3(LD), YA ¥ v e tj~=a(DVD) 9} -

A WA E AT 5 Ja, AE o|H A & HaF o] sk gaEdolE i?%o% A2, 55 23 53], 7

£ AR gy %oﬂ 71301 A Egoz B4 Ful§ AR Gd7| 7 52 Alokzhs zh7] wiiell, EL Y& o]

)] ARg-o] ufA ST, = 132 a8 AA} AR EL g EA ES & *@D}.

2AFA]

= 13ax ZE9(2001), 41 A Ho]E(2002), t] 22 0] 5-(2003), 5& £33} EL vl A2 Z g o] & LA 3t} B oyl
2~ Z g o] 3 (2003)°) A &7}538kT) EL /\iaﬂ o= 7] ol aeu g Melo|EE Q 1R 9=t} o] 9} 7

o], gaZg ol A gaZdo] X FARG { k2 v 7S )
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T 13be F85(2101), Y2=Zde]H(2102), 292 485-(2103), &2 =91 %(2104), ¥l 2](2105), o] 1] A] Al 5
(2106), %% Z3telE vy L EtE A g 2 Wk o] whE EL vl o] AR = g aEe o] F-(2102) 24 AFE-

4 5 gk

T 13cE FR25(2201), A E Alo] E(2202), 3= nE W=(2203), FAFA(2204), 33 A| 2~81(2205), t] ~Zd o] -
(2206), 55 ¥ 3sl= = vEd EL taZdo] 9] dY-(right-half piece) S &A1 3T}, B g & o] ~Zgo] F-
(2206)°l 487153},

&= 13de= A% wiAl(53], DVD A Z&A)E Edshe olvjA] A A5 = ek, 5 Ol"i—(2301) ZVO u) H(CD, LD,

DVD 5)(2302), 52t /\HZ](ZSOS) t=Z e o] F-(a)(2304), B=tHE vl =& o] F-(b)(2305), 55 E§Hgth t2=E&Y
o] ¥ F o v A ARE ] aF w0l s7] 918) Abg¥ %@ﬂq¢%1vﬂbffnﬂie rZdola7] §)
A ALE L el s L F] o] A o)1 el Ao ) 2 (512 ALE A1k A A 7o

ojujA] A FA= CD A FA, A7), 5& o 2T

= 13eE $g$(2401) FHel Eh-(2302), o1mA] 221 5-(2403), &2 2291 X1(2404), U1 =& 0] -(2405), 5& XT3}
= FrAlE(ole8) HAFEE BAR 2 gl wE EL f S o] A= v (2405) = AR 4 3l

o
5!
i
ol
rir
:\é
r o
ofo
jui
=
)
o
ui
e
i
ol
=2

=13 F84(2501), LU (2502), H2~E 0] -(2503), 7] B E(2504) 5
& EL "H2E @ o] A= ygagd o] #(2503) o2 Ag-E = T

EL AR 28 30 o 9o A7k gofo] o 88 = 92w, 2
e EEESREEEEEEE FEEESSE L =

38 AR A AB Y, CATVO) 2 delul d A 285} 2 Q54 F28 Ba) Lo v 2Felo] Fuo
AE57 H G, 58 $9Y ARE vl=Edol 7] §rk EL UaZde] 3= EL AR 22 38 5T et
F Q7] R $94S U zEdel st Agsteh. Tei, A5 0l 9] &% contour)o] B akA) THH, A=A
G50l Was v aBeold 4 glrk ¥ o] mE EL U2Eeo] 17k AL &54L BtatA @ 5 9
7) wel, g e) BL Bl aEdo] 34X Ak 339 v aFel e 4 8ah Aol 4 Felstrl
WYFI Qi Ao EL taZdo] 4t A suleha, BRI b5 @ 4o Hi gon 4ug UaEeels
= Aol wigtAalt. Wb, BL P Bl A7k F2 BA ARnE tafdolst: daZeo)r, dF 5o, Fu)8
AR W), 53, Foe Ash), B AFA Qre o] 48 u, F4 Fur wgie] o) P4 1w
YT} A S ES EL B 2Edo] FAE TESE Aol uhg A,

T 14aE %ié}ﬂ,%ﬂ%‘l Az 7F TAE AL, FRE(2601), QY2 E33(2602), 202 4HE(2603), tlA~Zd ol
(2604), 52 2=91#](2605), & °PE1M(2606 & ¥ e}, 2 o) mpet EL tAaEd o] A= vaEd o] F(2604)=
A AREE =tk g aZ e o] F(2604)= WA =2 gaZdo] et Fulg date] Ae 4nE 7AA

PN
2 % ek,

L

% l4bve F85(2701), 2= o] 5-(2702), B 52 2=9] (2703, 2704)F E33h= A5 2k QU] L GH|E EA| g
ool wphE EL YAZeo] A E gAY o] R(2702) 2 A2 5= k. vt EF ] A5t ou]Q An| 7 B A A
ool Al A E ARk 2 b M E o] A}F A} QU] Qo e &bt A o] (2704)E WA FALE S )
Aol faEd o] sto] A8 & FaA LS dokE AL FE5hE

1198 W olol kel 88 4 ek, B AA ol A A %
2 2L ELOaZdo] 422 ol gad 451 4 rk

A A4 10
o], EL 302 E o MYEe LSS0 HAE FEEE AR wAlE o] ol mES S Fal gale
.
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& l4a WA 14b= 7] Al o] 54 dES 47 BA8h: =1,

% 15% 47] EL v 23 do] 339 HA%g wAshs =u
s Ele] Fo o] vlg A s

102: 894 201 : 2~YA TFT
202 : A5 Ao} TFT 205 :n A< TFT

=9
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