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EEE]

o), ARz FFAWD AT off 48 zx AN EHE d¥ 2 A9 wad, w
AL ohdE FHANM BL A4t 2P JER 3 A9 ANAE %
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<193>

<194>

<195>

<196>

<197>

<198>

<199>

<200>

<201>

<202>

<203>

<204>

<205>

<206>

<207>

<208>

SEE36] 10-0810458

EL 7% TFT Ad FA d9& &

ojEel AlojHrt. bR TEe] B, of
9 = = 99 F oshurh 23E dY A2 HHR R
Aok, olw, EL 7% A4S on EL 7% Asgtolg} AstoIxtt.
EL 7% TFT(1,1)¢] Alo]E H=e Q7Fd o= vt A& o&s), 7|7} A=+ on EL 5 A4
EL Z=pel] Q17Fe ),

oo, old2a YL AaE B o a hx AFA(S2)d gEE, 2~¢
AFRAH O R A2 AFTA(S2) FEH oldR I H|Ye AT E ~9F TFI(2, DE &
O|E AT dHEY.

3 TFT+ on AEl7F H o).
1 EL % TFT(2,1)¢] A

1

ol

T4, EL 75 TFT(2,1)+ on FEHIZ Hoh. o], A A2 FFHA(V2)Y A& off AE 2x HLoA
¥3tE Ay A ALE W, Ay oez 1 A7|7F EL FE TFT(2,1)9] AlelE el 17bd olg= 1
HY e AT 2 Alo]¥i= on EL 7% A4S EL &L%ol Q7pd),

71 2] WHRE L A AT (ST WA Sn)owe] ofd® I HlH e AlTe] §f
F7ILD7F ghmgnk, o]ojA], vhg Al 2 &9l FII(L2)7F AAHER, AolE A%
ek Al 1A FILDS} HE2 AR ofd R HTe AeE FAYR
HERElE

ofgdE 1 ML ATE A ATHSD YdEATE, A9 TFTE(1,2)0] on AEHE HBE A2~ ASH(S
Dell 988 o2 vy A&+ 2=9% TFTE(1,2)E& 53l EL 75 TFTE(1,2)9 AlolE A=) 94

)

of ¢krd o, Al 1 &<l
Aol E A5 4(G2)el
2 A1 Z4(S1 WA Sn)ell

B o

Ao EL 7% TFT(1,2)¥ on AEHZ Hrh. ool d&8 Lx FFANVDY A= off A8 22 A9
oAl xZ3te AYg A W= st aEgA, 1 Z7|7F EL F+F TFT(1,2)9] Alo]E A =of A7t ofg=
HO e AZE Al s BL 15 A2 EL &xbel] A7kdt),

A7) TRbol WHEE G s AFTHE(SI WA Sn)EY ofdE 1 HT]e A5 o] gud uw, A 2
F71(L2)7F R, oo A, b A3 gl F71(L3)7F A=, AlolE Az Aol ?
o AlE AEE 3 T FU)7 9ud AR SAYE AoE AIZHAE(GL WA

o] =g¢] F77F ¢tud v, ¥£3H AY L2 AL on AY A2 AUt AEE A g =YY F7)0
A W}, olu], on EL % A Wb FAS 2 do R Wi, oo, o] Zegd FU|eF HEe
WA o R, A7) el Adgdrt. 1y, o] =9 F7]ellA on EL E A2 ol Zel F7]4] on EL
T oAgte]l FAN wEE S48zt Avyoz ol ZH Q] FUloA EL 5 Hste] AT vy E
© SA4E& 2= on EL 75 HSHE EL &A7F 2EsiA &ge A3 s BE EL &Abe] A7k, & HAA oA,
EL 227 s daEdolstes 29 F7)= "daEde] Zddl F7let Asted A, g2 2 EL A7)
skl kAl ite] "aEdelE A ke sl FUlE vgaEde] X Frle Astoxivt

HgaEge] 2y 77 ¢5d v, & g faZyge] 2y F7E o dAZ AlZHY. EL 5 A
H2 HTiaEg o]l Ze]l FrlolA EL T Ay S48 v s A4S 2te ddo® W,

of Ao r, JEL Hasdel Zudd 7] # HyAEol = 23 =
Hrp 2 2R E v SA4E Zbs on EL e A Shol 7ol @A E 710l A EL Al IVFE RS ded
22 ey, 23 os, BL 2o AR-At 549 Wdo] dsle], BL 249 o] T T wd
Hlae] Add ¢ o

(Al E)

ool B wel

il

Alel7h AR,

(Al 1)

Ao 1ol M= Aled o] A A& olrh el tAE Aed Feo s Algs= 49l on EL T
il

T Agrel 7 Au-zeql 7] ek wh) FH 0 WakEE A7 AyEn. orAE 2 ade] AAY A%

o H o



<209>

<210>

211>

<212>

<213>

<214>

<215>

<216>

217>

<218>

<219>

<220>

<221>

g Al e aEle]l A dagelst n-HE XY Hufel ol elsl AleH= B9 ¥
Al TelA EL dagee] g HA Fio] 7ae ko2be] =AlE R HAT AolE AEAGL WA G
)& 7h Ao £3E A9 P19 AolE A=l AAA. 7F HAdo] x3he A9 T &2 99 3/ =
At G T s A AT WA Sl 9AHI, g AL EL e T AClE A= 2 /A
of AdZAHk. B%el, BL 7% TFTe 42 949 3 =dd 99 F stubs 48 &2 TFAO1 WA el <
A¥a, e A 7 HAd 299 EL Aol AR, A A FFAOT WA V)2 E3 7 HAdel] 2
gt

E 5 A 104 E el HelyEg wAd, g W, @ e 7% wle) An-xeg 77
(SF1 W) SPm)= BEEth 94 prue] BE Rdo] @ 9L taZdelats 7ot @ Ze) £719 3

st e FEA
g =z 7 EEEE 5
7h 7kl wet, g =z

@ An-xelql £71% ofmels F7)(Ta) @ A% (sustain) F7(Ts)2 vhdrh, ol=els F7)% @ Au-=e
Q FoloA BE a0 dolHE dEshisd aTHE A Fshn, Au-xdd T/ (EE 29 T8 3

stol A=) EL 2A7F B3stes s 8H e FU1E AdH
nl ABE-z el x3HE o= F7](Tal WA Tan)el ol ZH7 v EHU, M BE-ZZ 9 (SF1 WA
SFnyell EFHe A& F71(Ts)= 424 Tsl WA Tsno® dAg e},
719 2ol Tsl:Ts2:Ts3:. .. Ts(n-1):Tsn = 212 2 :...:2 " 12 (n- 1); _g, n:}, e}, AE-xE
g F71(SF1 WA SFn)7F Y =S 385 = a4 99
2

]
A T aZgolst 4 o] AAY P EoA AFE F ).

AClE A (G AAE AlolE A58 2k 293 TFT7F ono2 | ZeolA, HAE voly Ao 54
of BE &2 ASHASI WA smddl fGEHETE. oofA], A2 s M (SI WA Sl fEE "AE Holy 4w
= oon ZHOA 29 TFTE F3l EL 7& TFTe AlolE A=l fd8dn. =3, vAd dHeoly Azs =3
Ao B el A= FAHT

OAg delg A5/t BE Hae QA U9 goly A%t RE a0 4

oEdls F717h ghrEe el B, A% F17 AL, A o 2 =
off A% AANA on A4 A2 WAL, ool 2917 WIHE off A H, ARAL] FA5 0
A dole A BL % TS Alo|E Aol delwv),

AN el 1e14, on B2 A9et AP A A9 Abele] ZFelQl on EL T+ At
WAl oz 7t qu-ZEel F7) T A=

71 &<t on EL & A FAS wE A% %#E’H "4 ] ] L H]"% ol &

AT AE-Z8 ] 71 gagdo] M-l 7 %JO}OV]J—, Uli%EHOVP A& 5 A
g9l F71&= vy aZye] Mr-2y e Fr)e Hsto ).

% Eol, Al 1 ZelQ FA0A, Al 1 AB-Eele 77 vaZele] Fo)eh g, Al 2 An-mee) 7
A e e el o0la, A3 2ele) FA1E thA] aEee] 2017k Brh. olold, wE An-zae 7]
b Eta, Al 1 e b @88 W, Al 2 Zeg Fob ALEn Al 2 ZAe 719 A 1 Aqp-x
A9 FAAMNE A 1 ZAY F19 Al 1 AB-ZA FAA EL A Qb EL TE A weEE 5
e e BL % A%l BL &9 BLFel zbEmz, wlusEee] 7717k ALEh, olofA], thg Al 2 A
Boxeg) F/E UaZee] 77k Ha, Paee] 7] @ Wt aZde]l F77h 4 An-mdd F7] Eot
wgro} Al g,

W A, BL E A% F4e vz dggons vaZeel 9 uoaEelst Agy ), fad
dolzt AFHE T/ taFee] T/ sl de FuATY. ¥oistel, wulw UxZeolt AFHA &



<222>

<223>

<224>

<225>

<226>

<227>

<228>

<229>

<230>

<231>

<232>

<233>

<234>

<235>

on

E545] 10-0810458

Qu

= Tl b aEde] F7le Astoldn. daror, E ygAMAE tagde] Y 7] 3% g
of Mu-=Ze§] F77F dubHow faEdo] Fr)e Fatolint. tige], W it aZeo] el F7]
2R aEdo] HE-2Hq) F7)7 Aty o s Hh Aol F7)e Fstel .

Aol 1A T XE dloE] 457t "0"e] HRE e A9, EL 7% TFTE off AEl® ¥, EL A&xte]
AL off A3 AR FAHT. Aoz, "0"e] JHE 2= "AY doly A7t drss Al 2

® EL &xbe #333kx] ge).

oot i

2, O g dolg Aart "1'Y ARE ZtE A5, EL 75 TFIE on FHE 22, A8 &2~ W7 EL
aabe] Ml AFe] Foldrh, ABAew '1'e] ARE 2E UAY A5 AeHe N mgE 6L 24

=g
BE 2934 TFI7F off eI F71& A& F7]olt}.

BL 247} waeles 585 e (o] MHAES 5 88:) £k £ Ts1 WA Ten % gole] F7]0]t},
A7) N e 28] Balo] Tsne F7] B WA RS o4HY g

ool oj=ds F717F BAl Yehga e
A% F7] Ts1 A Ts(o-D) % Qeol9) Aol A% F7171 Ak, 4714, 4
A%E sedrn A4

o] Foll= YA n-27] ¢ MB-Ze el thal] A F2to]l WhEHER, Ts(n-2), Ts(n-3), ..., Tsl B A<
F717F XA E AAE A Al o] 2 Mu-zEqle] YA =S §&H.

A, A& F717F A o,
o] B Ts(n-1)2 F7] ¥3

ol o=z 7 ME-Zy e s W) S48 2 EL e Aol R FEAl AR age] ~AY tx
Zd ool A EL Aol QA7tE= AS-, & 2
gyl =AY #2719 QAAe 2y Q) Fr]eA o] wrE A= A& Fre] Ho], & "1"9] HHE Zt=
gAE dolg o7k JAdo d=e e F7] AT A& F7]9] Adolg Frkstomyn A" 5 Q.
o & EW, o] n=8e] AgoA BE A& F7]d o] wPst= A9 F=7F 10002 AFE o, o]
Tsl 2 Ts20| gste 4 75%9 FE7F et & 4 Aok, Ts3, Tsh, E Ts¢] Aex = A gol&= <F 16%
=7 YA 5 Q.

o

Woage 7] TS AR, u 4GS 2t B TE Qg 74 Aoz T4 B sl £38
ELZol bk Asbgom, BL 27 AR-A 540 Wge] ANB & Ya, Fee] T35 P vws)
EL 27 3ol d38 & g,

A 1ol s B AAde TAE 74 2z F
d o \A ZuAYe] dojy= adrt dojzi,

(Al 2)

Ao 2004 F = 2a0] EAE E @] whE EL tjaFeolo] Al K O o 7F =AE
Gl

fo
8
i
o,
=2
[
1
[>
-
ox
o
fru
=
iic3
i)
£
18
it
>
(]
>«
o
8
i
>
o
>
rlo
>
fru
ro
X
PL
£
2
[e} oH

(605, 625)E ~9A TFTE dekddh. =903 TFT(605, 625)2 Alo|E A= Aol

A FA606)o] AR, 29A TFT(605, 625)9] A2 99 2 =g 99 F

P dolE AaH (D 2xn AaHdole s x=)(607, 627)0] AdH L, 2 AL EL 75 TFTE A
1E A= 9 AuAIE (613, 633)°] Z+7} o}

-

o
R
i)
it}

o]o] A, EL 7-% TFTE(608, 628)¢] A 9L FEH A8 422 341D 9251, =89 99& EL
225 (610, 630)° 747F 2 A4 e dddn. of Ao R, AAd 2004 = 2719 AT HAe] A
H 22 TFAHNE FHE.

EL 2AE(610, 630)= FH(H Ao 2004 A A=), SFH(AA o 2004 v A=), 2 F=F3p &= Abo]o|
Z+ 7zt Al e-HE ELES FH gt A Ao 2004, EL 7% TFTE (608, 628)¢ =#¢l g8 %o 41, &
o A HAE A2E(612, 622)0 A AN AR FA AT, B AH e o] FxE AR &=}, EL

T%5 TFTE (608, 628)9 =l L& 5o AZAd]).
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<236>

<237>

<238>

<239>

<240>

<241>

<242>

<243>

<244>

<245>

<246>

247>

<248>
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A X ~E = 247 EL 7% TFTE(608, 628)9 =dd 993 EL &AH610, 630)o] 247 x3e d=5(FA A5)
Atoleo] ATE F des FEIH. YA AEHE AFTFOEN, EL 7% TFTEA EL 24 E 339+ dFo)
AH B2 | EL 7% TFTE] that Bx3 o] ko] Wx=E 4= ). aﬂ%]iEM EL 7% TFTE9 on A&l

EI

o
@AY wk FRS O 2 AFES e AAoER, O T2 oud PHOEE AWHA B,

HF -

on A=E ] A2 T =9 dgbs O 52 Eﬂd A2 Ywosn dojAl= #@ds
FEIG. A A A 1 kQ WA 50 MQo] WA Auant(meEAetA 10 k@ A 10 MQ o],
Bop v s 50 kQ WA 1 NQ). AAEHE 22 AZdghe zte MEAS AMeE o, dAAsEHe g4

o golsha whgra s AT,

geo], 293 TFTE (605, 625)0] ujA e Aej(off Ae))E AAE wf, MHAANEHE(613, 633) EL T-% TFT
(608, 628)2] AJE HUAE FASEE ATH}. o5 AMIAAHE(61S, 633)° x3d F AT T she

2913 TFTE (605, 625)9 =<l o] HEHa, & A2 Ay L2 FF34A61D) AZ€n. AsAE
5(613, 633)0] Ht=A] AlFE e+ gles FEIU

T 6bE = 6acl =AY FREY FFREolth, A2 ATAHAE(607, 627)F SR GG E AoE AT A
E(606, 616), A8 A2 FFAE611), DAE(603, 604)0] AZHAT. FAE(603, 604)d z+zt x3kH EL
T TFTE (608, 628)9 A JY92 BT AP Lx FFAGLIY dddn). B Ao s 27]9 A4t
Ao AE 22 FFAL BHAY. AFRHOR, T 230 TAE TZ9} vlm, AAF A REA 9}
ool (wiring) 9] Hl&o] Ztold 4= Qi) AA A HA B gl ofolofe] H|Eo] 2ol uf, ELF o] W3F3|
= WEo R ofojojrt AlFE ], 9folojd 2%k Hlo] A7} AAld 5 vk

AAd 26 EAlE FxE AAd 13 AHFEA 2F3E 5 Ao

(AA14 3)

el B oune BL OaEde) tute] 29 By Tx2E mASHE & 70 Fadrh,
= 7o14, Faw

AE(DE 71Beln, (12)E 714 F29 dedutelth(olFol o] e 714 base film)ole vt
BATh. JlBIDORE Y A%, WEHOR §2 A%, £4 1w, Fo Ay A9, w258
A e Jwe] A8E & Ak, aelu, A% Al Hu A Lwel AFHol glolo} Bk,
A1) 53 AR 2 Aol o Fbe T o2 2 AW AT u EaHol AR, WA 5
JEg TFEe Aol AARIDOR AEE F Ak B AN,

=2 X
g 71l wixE e = o,
"AEEe E ek
X

(Si0xNy:

FHAWMF(201) = 293 TFTo]aL,(202)+= EL 5 TFTolth. £913 TFT+ n-A49d TFT= A= i, EL

?_
TFT+ p-AME3d TFT= P Hrh. EL 3 Wado] 7|e stk W £ w(std W= TFT £+ ELT o] A
THA FEH, ey F2E kg st a8y, B dygol s o] xS Age dert itk 29 3F TFT
2 EL %5 TFTI M= ol& EF9, = 1% syl p-Ad 8 TFT == n-x9 ¥ TFTE Al&3t= Ao] 7}&53}

293 TFT(20D) = 22~ 99(13), =49l 4 (14), LDD(Lightly-Doped Drain) << (15a-15d), H <
(16), 2 g F4d F9(17a, 17b)& E3stE 45, AlolE A9 (18), AClE H=(19a, 19b), A 1
ZF AAH(20), 22 AEA (2D, 2 =9l 9fo]o] M (wiring line)(22) 2.2 FA R, Alo]E AAuH(18) =
A 1S3 AA(20)2 7|3 BE TRl 3 &S AY, 32 5 Lo na §d 4 gl

T 79 TAE 293" TFT(20D) A, AoJE AZ(19a, 19bh)2 A7|Ho =2 AdARY, b2 o2 3, o]F-7
O|E FZ7F AHETE. o]F-AlolE 3 ¥yt OME} NT-AOlE Fxo} e gFT-AoE 2 B2 A
2 k. gF-AelE FERv AERE AZE 2/ o9 Ald ¥4 d9S e TS X e TEE
IR R =

gZF-AlolE F2& off AFE FAaAZI=H vl addela, 294 TFTY off AF7F F83] ", I
A o3 A o] Aa"E F o, o= FE7] TFT(202)2] AlolE A=o| JdZHT. &, MAAH
o] 2% WA A" F 9gorma TE-AolE FxE EL A f3 2w WAL ya|=d gt
22913 TFT(20D) ol A, LDD 99 (15a-15d)2 Alo]E A =(19a, 19b) 3 W AHX] ZEF vjX| =i, 15 Alole
= AlolE AaAu(18)0] FolHt}t. ol9f o] AYPY FZE off AFE 7AA7)=d ¢ G313 o)t}h. LD ¢



<249>

<250>

<251>

<252>

<253>

<254>

<255>

<256>

<257>

<258>

<259>

<260>

<261>

on
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9 (15a-15d)¢)] do](Z)&= 0.5-3.5 pum, FEHSZ 2.0-2.5 pmo|t}.

off AFE FaA717] A= AE A4 99 2 LD 949 Afolo] LZ Al (offset) FYG (S, Aol Ad &
A G993 23 AlolE o] AUEA gE wtEAFToR FAdHE 9d9)S st Aol By upghA s,
270 o)A Alo]E AFE = tgF-AoE FRAMAE QY FA 9F Alold AW 1Y JH16)(F, 22

FY e =g¢l 999 s 5Xn 5P E4E Q4o e 99)o] off AFE BAA7I=d &

EL & TFT(202)= 42 99(26), =89l 99@27), 2 A &4 99029 T3dsh= 24T, AE dd
2(18), AllE A=(30), Al 1 3k AA(20), &2 A3, 2 =89l ofeo]ojd(32) 02 FAdT. &

AA ol A, EL & TFT(202)= p-AHE 3 TFTolt}.

2913 TFT(201) 9] =@l J9(14)2 EL 7% TFT(202)2] AlolE AZ(30)e] AZ2"e}. By AASA, EL
5 TFT(202)2] AlClE A=F(30)2 ZAIE A @& =dlAA(22) (5 A4 9folojidolgt Aaodx=)S T3 =~
13 TFT(201) 9] =#Ql 99 (14)0ll A7 o2 AAHT. AClE AF(30)L & AAdoA] Tdd AE F+x
oj AWk, ThF-AolE FZE HE7lsert. EL T TFTY &2 A3A D)2 dE Faid dd=H

EL %5 TFT(202)% BL &4l 39 AFFE Aofshs axfoltt. vuws @ ¢ 4§/t 18 59 58
g Advk. a8 R upgA e A, AGHFN)S 291 TF1e] AdE wno o =4 *4741 At Frtste], vhghA )
A, Ag dol(L)E EL 7% TFI(202)E Z3) BE3 AF7 322 G52 A4 AAL). v&dAs ghe Ja
2 0.5 - 2 mA(RFEFASHAl 1 - 1.5 mA)olt}.

ol

TFTY WE & A ete #-AA, EL & TFT(202)9] 45 (583 Ad FA4 d9)9 HFAE 744 &
Aol adA A2 A 50 - 100 nm, Ht} ¥lEF2 A 60 - 80 nm). ?123, 29 A TFT(201)9 A off AFHF
£ aste AAHA, 4 (5E8] A A 49 HFAE $FA st ol e o|th(rigEA sl 20 -
50 nm, Bt} vl SHA 25 - 40 nm).

AN AE e PR TS T2 A9E of FHANAE F57] f2t £ BN FH AT ® 7
e FE] H2E gAes AR fulol B oS 327 =AE

T 794, B2 £2 2 HAY=E Fo)x &3 T Aol (hot carrier) FYS FAATE FZEZE 2HE TFTE QMOS
329 n-AEd TFT(204) 2 AFEETH, o774 AHEE 757 J2E 22 AFS F57] IJ2 2 AojE A
3= 757 2ot w3, v =g (YW AZE, A/D AFY], S BE IR 5)E FAsE Ao
EE /b3t

CMOS 329 n-AHE 3 TFT(204)8 FAZS A2~ Jd(35), =#2 949(36), LDD 44937, 2 AY A o
9 (38)& ETET). LDD GH(37)2 AolE AF(39)3 euj#:E L, AlolE HAAY(18)L 1 Alolo] QUt}t.

=l GB6)Folrt LD 9 (37 FAdshs o= w2 S5 SolA &= Aok n-x2F TFT(204)
M= off Akl el e dark vk, tidlell, g2 $x7F O o] e Hlg R Hojof gt aEwR,
v sHAl, LD 9 (372 AlolE A=57del €13s] FolA 7hsdet Bol A AEs v, F, L3240

e o] of g},

CMOS 1=} p-Ad S TFT(205)o = g AAjolel ofs 2= Wgo] w5 FAI vhspy] o

LDD 99& g dart gok. 2eue, G452 9140), = 994D, % 4d ¥

S 2P T ol AlelE AAu(18) B AClE A543l wiAlE Tk, =, & Afefojol hE WSS
n

]
37 Y8 LDD 99 b olugt n-xEd TFT(204) = B3l ZHo] & 7Mssic).
xn-2 €8 TFT(204) 2 p-AEE TFT(205)= A 1 F3IF AA(20) 2 Y3|ar, A 9fo]oj X (44, 45)0] A
o

b, o] =& =21 sfolo]d(46)l e 1 7]4

AT (A7)= A 1 vzttt A= 10 nm - 1 pm(WFEASHA 200 - 500 nm)e|t}. 2 EFEE 4
TS Xt AA(EEE], AgE Agitstto|v A ZAstE o] vigAslr})o] AMEE 4 Q. v &
A4 &7 54 2 F7IEEH 4" TFIE RIstes 523kt TFT fol vix e 2 v X & ELS
2 YEFY g2 474 558 3¢y, g2 2 i, A 1 8884 =3 &7 350157
g o] Z)o] TFTSd E07FES 3 831A v REFToFE F45.

FANEU)E A 2 F7 Ao, Tl o) FAH AW Aol2 APSA st Auson FAH,
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<263>

<264>

<265>

<266>

<267>

<268>

<269>

<270>

<L271>

<272>
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upg e A, Al 2 T AAHU8)e 2= EFolv E(polyimide), EEol]=(polyamide), ©oFAH FX
(acrylic resin), HE BCB(benzocyclobutene)®} #Z& 7] Fxwo] AL&HT, f7] A UL A3 A w1
g Fio] gA gA4E F Jd3 FH1 AFUE drke oldE e ELSol ARl A= wg sy i
of, Al 2 St % L“i}(48) 3 TFTel 93] A= d¥ 2] & hdd] F538ke= Zo] upghza s}, K713t

oL} wlolg Al W EL Ao &5 Alolol FAH Az AAANEAE FAET] 8, W
As FEA FAAske Ao v ettt asnR ) v EkA, Te] FAE 0.5 - 5 (MhEA

/‘é% A AF(EL &2xFe] 45)oltk. A= = (hole) (22 (opening))
stuk(47)0] o] Fo]7l o]Fo, HIFES oIS Ea) EL 75 TFT(202)
2a 2 = 2bol A9 o], HdA A (27)0] 2 A o

<]
FHE N TS F FHFOR BohH GEF AT,

vy
4
=
N/
w,
2y
o
r& 0

FAZF 0.3 - 1 pm¢l A3 F3F A (50)& A AF(49)0l wixlEc), 2H(50) A 2atsEy, A 2
satatEd, i 7] Ao R o]Fojduh, A3 F3F AAU(50)0) = ol F(etching) o2 A A F(49)9)
Qo] AFH L, 22 g A= H ol (taper) FAAS 2R o FHth. vt s, Helw o 2t 10
- 60 ° o]th(ubhA Al 30 - 50 ° ).

ELE (DS A3 T3 2 (50)el 48t ELS (5D ddF 72 T 45 729 Fdz Agdd. 4%
TEE HF a4l Holurh, dubdor, o] & FUS/F F T/ EFT/AA 2550 o] &4
2 94 A5 FAET. A, Fol F ET/ IR/ AN 255 A4 Be g F FYS/F F
TET/EBT/AA £ES/AA ?%‘%ﬂ EHE 2 ?%7} AHgE S old B el N e T T

dE EW, b5 v 53 £ TERENA YEWAE EZ0] §7] EL 222 2849 F vt w5 59

No. 4,356,429: 4,539,507: 4,720,432: 4,769,292: 4,885,211: 4,950,950: 5,059,861: 5,047,687: 5,073,446:

5,059,862: 5,061,617: 5,151,629: 5,294,869: 5,294,870, = LXE FI7] E3] FH No. 10-189525: 8-241048:

8-78159.

EL tz=Zdo] fulol 2= F2 479 Zet taZdo] S ztet. A7) tas

), 9 BCEADe] 27 o g e g

22 E 7‘5%}‘“ ‘ﬂo]"ﬁ 33} BA (34 22} ¥3=(fluorescent color conversion layer)CCM)
+=5(R A=) e ® B A58E AFE-SHHA RGBAl O -&-31=

i 3F 9 BL 225 Ak ol ARgE oot = 7oA = & &)
o = 0

L

= [}
el sante] EAHT. AR, 7o) BRL FEE b AL A4, %4, 9 Fae 4 2ol oeal
5% gAn, a6 os) 2 daZdelst dad 5 v
wowge fE el w9l AaE & glol, b By BEE 48R 4 Aok, 2y, 2% 2A9 ¢
# S L oad o 49 Bl ol WY RAAALEA B BYel R 2
stol, 3= WS Wolmel 2 WHE AFssiw AHSEA Wolol @rhn & 4 gt}

EL &AFo] &5(52)2 ELZ (51 mixlgtt. 24 7% 22 vhadlEg), 2w ((Li), v Z4(Ca
3t EFo] £2(52) 0.7 AMgHETH. vt ASHA, MgAg(Mg 2 AgZ) Mg:Ag = 10:19] vl &= £33 &4
B AFo] ApgHE T, g, MgAgAl A=, LiAl S, X LiFAl AFo] A12" 4 9},

EL 4:7H(206)% =4 215(F)(49), BLF(5D, 2 3202 g4,

Zb = Ao os Z47] ELS(51) # &=(52)e2 A" 5 EAE AT ot v, a2y, ELS (512 v
T ow7lel ofstre, 4]l Abxl At (photolithography) 7IEo] AHEE 4= fivh. 2B, & vpas9)
2e B wraa BAS *}%0}01 g 92 gy ~HE " (sputtering) WH, E£E Feh2vk(plasma) CVD
W 22 S 93 Bl wel ol A ow FAsk= Alo] niEA s

EI, ELES Adgziow &
coating) W4 & A&ste=
P 4= glof, A3 H
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FAWME(63)= HE AFolrt. ol oF 7] ToRRH §5(52)& HEsta, T 7 H49 §5(52)&
QAN AF Aol HE AF(53)e2e EFw@D, 7w, e S xdsts AAT =4d&
AREEHs Aol g Asit. ELT e d8 v W7t Ak e d56HorRy JigE 5 ol

FME(G4)E Al 2 W BB, M ASA T 9 FAE 10 on - 1 um(akASEA 200 - 500 mm)el o
2 MBAAFGHE WA Fo BAL F/2RE LFGDS RS A% Qolt. EF, o ¥
A4 vhsh o] el ofetmm, o WA Ae(uEAst
A AeolA 120% WDAA AAslolok Bk, aemR, A o 9y WEe Fehavk 0D W, 29
H
H

Qg S5 gy, ol Bdloly W, Ex o 4§ (=W =Y ol B 5

_1
T

o)
P

T 79 EAE RE

—3

FIE #4508 2 wadd g5t SP402%e e,

=do] tgupo]ze] o AFHA ferh. = 79 72 2 2SS ST At

B AA oA mAlE s A 1 B AA 29 AREA 2%k s2E ¢ Y

(Al 4)

AN s = 7 o]9le] olE AbEste] B o] BL HaEw o] yulolxe] W F2E EASE = 21

& FaF. TFTe de= & Aol dgE s v AClEY TFTO] vt EWAXAEHE AMEE 4 3l

= 2104, FaWa(811)= 7I#olaL, (812)= 714 H-&9l Adute|tp(o]Fof o] =2 Z]Awtelet YR
] , 24std

o). ZIR@IDe=2E FFEIAAY 7%, dxdez f8 7%, &4 71, 2 A
g Zlgto] AMEE 4 vk, aEuy, AF Aol Hi My &%

1A (812)2 53] AEAS e V|Holy o5 ol
7 7l wxE e e glu. HEEs Xdske ddute] 7

HAA A, A EE e A e A EastEet AgEdae, e A2 Attty gol,
279 v (SioxNy: x 2 y& d99 AR HdeEol 4ta Ee ALr Frkd ddus 9n) s F5519
oF gt}

ZFAAF(820)F 2914 TFT) 3L, (8202)+= EL & TFTelth. 2913 TFTE n-AY ¥ TFTE 4L, EL
TFT= p-AE® TFT= AT, EL 23 Wado] 719 st & =

FHA geth), dEd R v et ey, & dEe A o
2 EL E TFTelA = ol 5 RFd|, ®= 2% shtel p-A €3 TFT &= n

2
14

it

|
2

(813), =#¢l 99 (814), LDD <3 (815a-815d), ¥ A< (816), B Ad A
(863, 864)S X3tz A ZF, AlOJE HAT(818), AlOlE A=H(819a, 819b), Al 1 &3+ HA=H(820),
2 2l54(821), 9 =9l ofeloj A (822) o2 FAHTE. AlOJE AAUH(818) T Al 1 T3 HA9H(820)
71Ae] BE TFTel S8 57, 3= e Az wep §gd 5 Q).

% 210 ZAlE A9 A TFT(8201) 9 4], Alo]E H=(819a, 819h)& 7Aooz d49
-AelE Fx7F AR, o]F-Alo]E Fx Bt ol AF-AlolE
HE = Q). go-AlolE FxE FEE d4dd 27 ol g Ald A

of vl gt

OZ-A0E Fx+= off AFE #ZAaA7IEY wl$ axdelar, 294 TFTY off AF7F 83 AAaHE", 7
sfAlH o o3 A &5 fadE 5 Qo] o= F57] TFT(8202)9] AlolE A= A4

¢
o 2 WA FrB F YOBE, BFIIE TRE L A48 FL B WAL ¥

2913 TFT(8201)9l 4, LDD < <9 (815a-815d)> Al°|E
Abololli= Alo]E HAuH(818)0] Tz}, o9} o] A

A5(819a, 819b) ¥} oW HE A AT wjX¥ 1, I1&
S|
LDD 9% (815a-815d)¢] Z°](F)+= 0.5-3.5 um, HxA 2

=<}
RE FRE off AFF F2AVEH WS anHolr,

2 o
off AFE #2A717] Sl A B4 99 2 LD G Apolo] 23ZA o
2 2 o 39 2

452 4 2 94 o =, @40 AW 34 993
=05 Aol Agte] AZbHA Wi WEAFOZ FHH 9)e FAsE ol nrh vk s, 27 o4
Aol AFe e dFAolE TxAAE AY 94 99 Aold 48 1Y FGE16)(F, 22 G Et
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= 497 vV H23 32 EeE 9ot HFUlHEE d9)o] off ARFE HAAZIEY addol.
AR Ao TFT(8202)+ A2~ 39(826), =< gOﬂ(827) xﬂg A A9(805)S E3et= SAd=, AoE
AAT(818), AlOJE A(830), Al 1 &7+ AA9H(820), A& A(831), 2 =92l ayo]qxa(gsz)og A
"ok, B Ao, EL 7% TFT(8202) p-AM2d TFTO]E‘r

2913 TFT(8201) ] =¢9l 44 (814)2 EL 7% TFT(8202)9] Alo]E H=(830)] dAA%tt. Hrt FAatA,
EL % TFT(8202)2] Al°lE A=(830)2 =@ QdA(822) (e Ad gfojojolg} HilodA &)
TFT(8201) 9] =91 d <] (814)o] A7 Aoz AAHTE. AoE HI(830)0] T+ Aol

E FzxE HErbsdth. EL 7% TFT(8202)9] A2 A5A (831 AF &7

EL 7% TFT(8202)& EL &Abdl 5 ¥ e AFFS Aojste 242, vuy B 4o AR7t 2185 F3 25
F ot ageE ugdeA, AEE(N)S A9A TFTe] AMEE wmr) o aA AADT. Brtste], vpakz st
= 5 3 A

=S

A, Ad dol(L)+ EL 75 TFT(202)E T3 =3 AF7E 224 G=s 4A dARY. vz e g 2
F 0.5 - 2 mA(UFFASHA 1 - 1.5 mA)olTt,

TFTS A& S AX3te B NA, EL % TFT(8202)9] A4 F (583 A A J9)9 4542 F44 3=
Aol aHA/NTG(uE2A3HA 50 - 100 nm, R} vbAEHA 60 - 80 nm). $HH, 2$1F TFT(8201)oA] off
FE faste B-NA, 24F(5E3 Ad A4 99 HFAE §iA sk Aol axdo|th(nlzha 84 20
- 50 nm, Rt} ¥}EASA 25 - 40 nm).

7l M= A PAdE TFTe 727 AW EAnt. o] Aol F57] I27F &g FA AHT. =
2190 = F57] 3 EE A= 71E fYo e N0S 3271 =A H,

o)

& 21914, & £25 HUE 9

X ka1 g Fglo] FAL FAAE FEE 2 TFTE CM0S 3 &9 n-A)
93 TFT(8204) 2 ALEHth. o7|A AWEs F57] S25 s 2EF F57] 32 9 ACE A5 757
s 2oy, e, tE =g 2 (W FZE, A/D W3], AE B3I} FJ2 )2 FAsE Ao EBE
753kt
n—H¥d TFT(8204)2] EAFLS A2 J9(835), =@ F(836), LDD FH(837), ¥ AY A J9(862)%
23 fy:} LDD 949 (837) ACIE H=(839)F Wi, Ao]E HAvH(818)2 L Alole] QUrt.
=99 d9d(836)= R LD 949(837)L FAJE olFE 2 £EE Folx] @&E FHoltl. n-ALEH
TFT(8204)o A= of f AFzkol thal deigt Bart glok. i, 52 =71 2 o] de] Hl&=E I ofof 3},

Z}F
aelu g, B shAl, LDD A (837) AlE AFAdel $ds]l woiA Jhegre @ol A RS F<v).
=, 232 Alo] AJefr]ojo} g},
CMOS 3] =°] p-AEd TFT(8205) A= 3 AHElofel 93] A== WPo] v FAE 37| wjtol] 583
LDD QoS A& dart g, agung, A A2 J9(840), =9 99841, 2 A FA F
(861)5 Eggttt. 1 flel= AlE HA(818) B Alo]E H=(843)¢] vt ek, 3 Afgofeo] gt o
SAE F87] flal LD 9 Wk oyl -2 TFT(8204) = wjA| k= Zlo] =& 7hssitt.
FWM S(817a, 817b, 829, 838, 842)%= Ad B A 9(861, 862, 863, 864, 805)S FASE vtaAdS F
Latojof gt}
n-AEd TFT(8204) R p-AEE TFT(8205)= ZHZt 15 Abolel Al 1 &3k A= (820)& #FE &
(844, 845)F Zre=tl, n-A¥Ed TFT(8204) ¥ p-AEE TFT(8205)9] 7z} =&l F 2 el 9fo]o] X (846)0
o3 A7|How AAF}.

D= 10 nm - 1 pm(¥FEASA 200 - 500 nm) ©] T
EQMQMQQNaﬁﬂQqumaﬂqqp]ﬂ%

Jfah:}. e 2 &, zﬂ 1 leﬁ}m(w)o w3
A e BeFoR St

I
H
e
2
it
°
N
)
o
Jfu
q
ofo
(<0

b

AW F(848) A 2 =7 AAuro =z TRTe| <& FAE o xto]= WA sl Heksiuo w =1}
A A, A 2 =3 AA(R48) o2 Zolne | Zgolu|r | o3 ¥ 4], T BCB(benzocyclobutene)
9} Z2 f7] FAIGe] AlgHET. 7] SR A winngE HHel 44 dA4E § Jdx 43 A5t
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Wl o] d Szt ELTol AR ALl wlg- Wizl wiitel, A 2 F3F AA(848)E F3 TFTO o
SAE s o AolE 9AE F4ak o) vhatgaith. Rkstel, AolE As Aol vlolE AEA L EL &
A E A

Olr

Al
Aol g Abolel AH ol 7)) 17 e, e 4 e 249 FAA dAeE Aol v
et aeng, M, whel TAL 0.5 - 5 (MEAA 15 - 2.5 yme

ey

FANT(849)= FET Aoz 4E A4 A=(EL &3] g=)olvh. A% Z(exd)o] Al 2 T3+ 4
Ah(848) oAl 1 H]%“é@r 2H(847) ol o] Foxl < 3 EL 75 TFI(8202)°] =<l <}
o]0} (832)° dAEH. = 2 1011/‘19} 7L°1 j“él 13(849) 2 =9l 98270 A3 AZHA A wid=
o, ELSe &2 552 =2 A5 =

FAZF 0.3 -1 umQd A3

A

JE
[
my
O
Hﬂ
o
mﬂ 4

ofj
oL
iy
R

o
=
oo
1l
e
rlo
8
i

7} A =(849) el WA ETh, BH(R50)S A #aksl sl Ae
Aghatatel, = f7] ARz ootk A3 T3 AAUN850) el = ooz A HF(849)0] 2.3 o]
AFEa, @Z o] dx = Holy 4s 2E= o). upgAsAl, Holwe 2w 10 - 60 ° o] th(ubgt
28 A 30 - 50 °

~

ELZ(851)2 A3 &7k AAuh(850)e] FAETE. ELT (85D T 3 Ei= A5 7% Juz Agdr).
AT TEE Ed 8] Holun, dwtHo R, o] F FUS/F F &I/ LA/ 2ET o] &
Aoz HA d=52gel Fadnh alel, Fo & 2EFT/LFT/AA EET) =4 B o] & FUS/F
& BET/ERT/AA TES/AA FUYT) =AE A TR AREE F odnh B RN e eAE T E
T otk AR o, I 2k Bd Sol BTl =39 S 9ln

&= 219 3= RGBOl W8k 3%Fe] EL aabE FA sk Wel AR dojth. = 21914 & shife] o
Arro] mAETE AREA, Zh7be] H3E F2E Zte HAS A, w4 8 FAe] 7} et g gstEs g
AEER, a9 o8 Ze faddelrt dfd 5 gk ¥ W 3= U #dglel d3d = 9dn

EL 2&7}9 %%(852)0 ELZ (85D wix1€dt}h. 24 7l%50] &2 nfav&ll), dE L), =5 ZHCa)S *
alE Ego] &3(852)0 2 A HE T, vl AE A, MgAg(Mg 2 Ag7} Mg:Ag = 10:19] v &= &3y E4)=2
TAE AFo] ALgHTE. thAldl, NghgAl A=, LiAl A=, L= LiFAl d=Fo] A= 5= 9t}

EL 2%}(8206)= =4 A=(F=)(849), EL=(851), @ &=(852)0.2 FAFT}.

Zp A o8l 747] ELF(851) H £=(852)c 2 FAE T EAE 4 vk du. 2eu, ELS(851)2
q

A% 190 ez, A3AY AVARE 1G] 48 ¢ UG, qoe2, 35 Gaag e 2AA
23 BAS gl AT W Wy, AvEY Py, e Zekaek oD P 2o 371 94 Pl we
o]% qEHox wo}—c ol v s,

T3k, ELSS Aegdos FAgsts o m o3 iy, 239 2y Wy 29 I8 W 58 AESe
Aol 7hssttt., gy, o WH2 T V&9 dA HHE 558 d5402 YT F §lof, daA WY
S AL 7] o] vttt wE 4 Ut

HIWMT(853)= HE HA=olt, o 9 F7] TozEH 1(852)—% Hosta, A 7 HAle &5
(852)S AN 77 Y& Ao|t}. BT HZ(8H3)oRE @ A

o
P2 (A, T8 (Cu), EE &0 X33 A
g EAS AMgstE o] uigEAsit. Bl 48 WEE 947 fﬂ%—& B35 AL(853) 02 RE JgE &
o)

FaA 2 (854)= Al 2 ] ﬁmﬁ}‘%‘ol ,HFRA S 2 = 10 om - 1o pm(HFREASEA] 200 - 500 nm) o]t
Al 2 W& 8eH(854) S WA Bk T8 HA4E 5V ZEH ELT(851) S HEsky] A7k Aok, HRE, o] W7t
a9E AFsteE Aol ayAHoltt. aey, ELEL Alad uie} o] Ao <kslnw v HAdLe A (upgA st
A Aol A 1205 WM Faysofor Frh. T uE, wpAG B B W Febank O P, 23
9w, AF AR, o) Felelw W, e g A Pu(ad 27 Pl B2 5 A
w3 BeE glo], E 210 EAE RE TWIE BYFOR B Ugdd AgEE SudeIte 2o
w2 & 219 BL fgaEdo] tupolse] Frxel AFEA Fet. = 218 e E BEe A=
e 2H F sl woltt.

= A EAE s AAld 1 Es AAd 29k AHrEA 2Fetel e5E 4

(Aol 5)
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e AAelE A RE Y 9y

=

ok, FEY) 32 gis], EHAE 7

A, B AARCENIA G20 WAL 7RO = 8ol S8 4 Dol FoA
= F7E 200 gl A2 A sk} FA7L 100 mel E vk A2 Asarsivie] 45w A43E
ol Aoz AgHT. o, wgAsl, 295 Tra 7193 dE ek we] Ak FEE 10 - 25 i
2 fAEG. B2, /A% glo] 44 /e 44 248 A4 Aol s

A TFTE FAlel AAshs ¥s A

o #+57] ¥ 5
el CMoS 327 E=A]®E ).

=
P 9a 7

ft

ol rfz

H 3B\ =
T T
]_

:_]__}\

e 4o

=]
T

[e)
T

oo

olo]A, FAZ} 45 mel MARA AL TEHE02)0] FAE % G4 WPl s /1RG50 3 FHA o]
MAYA deEvtew Aed Aat gk U, ¥ A 3
B MEALE 2Fgati)el AE 5 Ark. MARA AT A=rhEgat gol, MARY TEE e WA

= o] o 7)o AR E £ gl

2
*

A = 8e7bA 9] whAle] E, B Z20e] o3
Aol 7hsstth. o] ik W& Nigk £ dAa

RN

2‘6‘( 503a, 503b)% zt

ol
i)
o rr N

e

=

Bz u(504)0] GAHAT. & A= 150 nm F79] el EatstEato
2 g ol o8l B3 u(504)del AT Nis et

oo 2L
i -
£ o
i
mﬁ
=
do

H
%
ol

ofj

>~
=z

1o
ofl
oX,
o,
&4
:(31:1'

>
N
FL
=
oo
o
i
k]
]
>
30,
o

A7Vl A 14 A7 H2k 570 CTE A vt Aadwo], vAAdA
= 7193 Y&t Niel JE5%® 94 (506a, 506b)(o]F-o Ni F-7h
188t 7 A2, 9g 2ol dojx A PAee 244 FxE

oloj A, & 8boll m=AlE uje} ol E
g 2uH(502)0] AA st o, AA3S
olg} e A=) o 2 H-E] A 2FE o
Zb= e E29H(507) 0] A H ).

o
N
4

of nP_Z

f

o] F-ol, & 8coll =AlEl mie} o], HZEH(504)s VAR 74 WA, 16-T15 e Feks A st

)7} Ni §-7F 9 (506a, 506b)ol F-71Eth. 2gjA, <lo] als 2719 99 (508a, 508b) (o] <1 H7} o
Aol HsloIX =)ol FAAH.
o]ZFof, & 8col] EAIE H}S} o] BaA BEvdA 12 A7 B 600 CTE IAel7F AP, T =t

7]
(507)oll EAIst= Ni o] @ Aol 93] o]sHo], sfdR=E EA|H upe} o], AL BRF7F HEHoR <l
F7F 49 (508a, 508b)ell of3l EHETE. o] lel o & YUA(E HAdddAE Niel AHE &
(gettering effect)@ TAE dolgt AZte ).

o] =gl 9&], ZZ A Z(509)° Foll= Ni® &%+ SIMS(secondary ion-mass spectrography)el 2|3k
= zko] wg} AHolw 2 x 10" atoms/cn’ ©.2 A", B E NiZF dEEA o 9 Zo|Xwk, o] HYR A
1wl TFT 549 offd 3 de 2 &evh. Frstd, o] s5& T 71& dA JelolAl SINS 4

—
<)

gAolmz, o= o e (2 x 10 atoms/en’ o8 = UERNA B},

[ lo qi J
NI\
ol

A, Sufel ofs) AAstEa Suvh TFT) 25 WelehA] e iz Fad Edd29(509)0] Ao
d o Utk olojA, YA YIZH(509) S AHEshE 245 (510-513) 0] FHE S} (patterning) A 2ol o3 FA4d
At olw, ojojA= HEstell A v AEE AAe= v (marker) = A7) YA Z9E Abgal IS
ofof (X 8d).

clof, = Seol SAE s 2ol 50 m FAS el Asbsiore) Eelsl (0 gl oo Iy,
B4 971604 1 AR Bek 950 T2 AX R Adste], A Absh Aelsk ARk ek Bo)E
7101 A G=Alo] Brhe E vhE 4 2917171 9+ vk,

o] A kst AolA, AtsteE @453 A sttt Atol o] Iy H o] oA &, FAZF ¢ 15 mm

Q FE|dg el Atstymg ) FAZE ¢F 30 mmQl A ZAksEre] A ETTE. S, 30 nn FA 9 AP 2AsHE

9H(30)% 50 nm FA] A Hpakstek(50)0] A5 H 80 nm FAIL] AlelE HAd(514)0] A HTE. FAHT

(510-513)9] 2 FA= €4 ks Aol 93] 30 nm7} H ).

oloj A, = Qa0 E=AH Hle} Zo], #AAE wpAT(resist mask)(515)7F FAE L, Alo]E HAw(514)2] wj

AL B3l pFS ATstes ETE 9420015 pd E4E Y28 YA )7 445 (511 WA 513)] Fr1dE
Y ETE dA2EE 13-aFdd Fahe 94, didom o 2o d¥Fom AEgd ¢ dn. o&

N

Hm i3
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1

(A =3 At st A=) TFT Ag A9S Aot Aot
& Aol A= Bolls(diborane) o] A=k ] glo] Setavt of7|7F A= o] =g Wl o8 F27F F
stAch. B, A% PeE A4t ol 9 Wil Agd 5 gtk of Agd weh, 1x 100 Ul 1 x
3
=

10" atoms/cms(ﬁH§£31£L§é 5x 10" WA 5 x 10" atoms/cm ) 2]
518)¢] A Fr}.

o]oj A | = 9holl =A|E uvle} o] YA AE wpA~F(519a, 519b)7F A EH L, AlolE FA9(514)9 mAE &
ﬂI@%WWKF BETE 94201 F nd ETE 44 YA )7 FrtEY o8 EEE 94 E 105
THo7 9l = % PH;

T v A8 o g AgE 4 9. B A Ao o] A = PHs(phosphine) o] Z

&

i

% £ glo] Tehavh o7k A Febavh £ el AHT. e 1x 107 atons/en') FEZ F
_?__

A& (dose)2 n8d ET-E 9472 x 10 -5x10° amwkmﬁﬂﬁﬂgjé5 7—5xldgmmmhm%ﬂ 3

AL
=2 o] AP fa A E n¥ EeE 49520, 52Dl 2} E=F A

>
—
(e}

olo] A, = 9coll mAIE e} o], FItE nd EEE A4 B FUbE pd EeE d4E EAgEr] 9% A

97b AgAc, B48 SR ARY Ba QAW Aol AAnGlU)e] AN, A4 94 §4
4

2
AHg3HE §92 7H99 2 (furnace anneal ing) A e)7k whgra|ateh. 7kstel, & gao] AelM AY 34 F
QL QRe] AolE At BYF Abole] AEHo] AT £FUL FEol Y] W] A5AH B LED P

AeE AdAshe slo) s
B AN M E B dAge 2t
719y 7t el 93] AsE),

3

HEA w97l daE 5

= Z2A4std fert AgHeR, 243 X%j/]# 1 AIZF &<k 800 T2 &3=
a2 Absi7h Abst E971E Al E9171E FAStAA AdHAY, dA 7t
=

of AP nq BeE F(520, 5209 AA, = 0¥ BT G520, 5203, 0¥ BEE Aot B
e nd BeB F9(520, 520 T JA(E 92 Aol A3 FHH pP BeE F9) Abole] BA(H
e FeA B ol FF I/ 94 W, LD 99 % AW 94 Felol Hold A% BT F
&2 o

ool A, 200 - 400 nm T ¢ AL o] P It AP R Ao|E HI(522-525)0] AAFHATH. A

O|E HF(522 WA 525)9] Fof upg}, ZF TFT9] AE Heolr} A4 H .

AGE AZe gdFo Adrduor AdE &= Ju, vpEdsA da3 3% 235 =& 3% 93 2 {5

o] AbgHT, EH3], &dFuE(Al), ©E(Ta), HENE(TI), E22d(Mo), B8, IA&Cr), ¥ 4

(ShHez FAE aFolx Aess °J*ﬂ o e Qa9 diE w(drdezs Aig

X‘ﬁFE**H s ZIEERE), Aed 94t 23 FEE(HEHoE No-W 5 5 Mo-Ta 3H5),
Few die feEE(drdoes ﬁﬁ}‘ﬂ”ﬂ“ T FEEERET) O] AMEE § . olE2 EE WY

%L&Ur HNZE= Fz22 714 4 Y},

AA G = 50 nm FAC] A3E A~ (WN) 23} 350 nm FA ] B2 (W)t

= 2HEHH P g8 g2 4 v, 2HHY JARE Xe B Ne9t T

Eg X(stress)ol 93] 2ol HAAE RS WA 4= ),

olw], AlolE A

HAF =S A

2, AlolE A=

oo A, AlO|E HAF(522-525)S wlA~A R, nd B4&E YA(E AA 9

Koz ZA7EEA FrrEY. oW, AL 9 g

D] $X9 1/2 - VIO(NEH R 1/3 - /)9 =2 FIME w5 A=),

o rir

> 2 rj

(523, 525)2 1E Apolo Ao
. e E RE2
524a, 524b)2 FElE HAHH Ho|XRE, Ao R E

e

7} = 10a0] =AE vFel #4A)
o] n8d E+E 949(520, 52

S
i
o

l2AE A, TE= 1 x 100 -

juv

5x 10" atoms/em (A&@H 0% 3 x 10" - 3 x 10" atoms/cn’)o] T}

o]o} A, = 10bell w=AlE wpel o], #lA2E] mp2=T(534a-534d) 7k AlOlE A=E YEE AL, 0¥ B
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2 a2 AN AE Q)7F BobE T, B B e 99 watehs BB 9o (535-541)0] B4 WL
o] 7] M= PHE Agohe o]® =3 whwo] Fe5m, 4L o5 JdeA 2o $E7F1x 100 - 1 x 100

mmym&ﬂEQQEZX1&—5x1&awmkﬁﬁl@Eiwéﬂﬁq.

n-AYE TFTY 42 99 E =gl Jdode o] A2 g A, 293 TFI= & 10ae Aol &4
H n¥ ETE 99(530-532) T AN-E HATH. FAX 99 =93 TFT LD G el of &g,

olo} A, & 10cel Z=AlE uhe} o], YA AE whA=(534a-534d) 7 AAE L, BAXLE wpAa=(543)7F A
FAE. ololA, pd EEE da(F AAddAE F42)7F FUhEol, 2 R0 T4 E i?‘%OPL oy

QA (544, 545)°] FAATH 71N E BHE ALEE ol £ Wil wheb, Easb $rhEe 3 x 107 - 3 x

10" atoms/cn (NEA OS2 5x 10" - 1 x 10" atoms/em) 9] EEE A=t}

e 1x 100 - 1x 10 atoms/cn'®] ¥E 2 HE ojol(54d, 545)0] oln] BrE|Qitt, o]7]A] Brbg R
Holx J7tE 9] Fx9 3ujolt), Zﬂiﬂi v PAAE ndY ETE 92 pPoE &3] Wsltyo], p
Y BB 9o BAUT

oloj A, & 10do] TAE vte} o], HAAE upAA(543)7F A AH I, A 1 7 AAE(546)0] FAAHETH. A
1 7 ddAvp(646) o= e 2s X7 }% dduto] ol 3 £ 19 23l A X0 FHE AL
#HAoh, T FAE 400 nm - 1.5 pmolth. & AAld e A= 200 nm FAQ] AElE Asatkstete] 800 nm 719
Al ZAkstEute] ASE Fx7F Ad Y.

olol M, 7 FEE RrbE n¥ wi pd Bwl Aavt BYsET. B FUORE Y AW ol
vtgAdsit, B AAdoldE d Ak 550 CTE 4 A7 =k da BY7da] Az 97 &F =24
PR

T43E 93l 3 - 10099 F4AE X 74 1 - 12 A7 B<F 300 - 450 CTE A 3
Atk o Ao of/|8 Faol dd WEATE FE o] FA B AAAE FAR FRAE Ao,
Gl Fu

omE Fepavt FaskEesvtel od) o5t fav AHEHE)7E 4aE & v

Fashs Al 1S3 2dH(646)9] B4 st 2D = vk, Boh A, 200 o FA S A2 At
gro] gAdHaL, Fed vheh go] g2yt A Eo], YA 800 nm T o Al ZatsEate] gAdd 4 Sl

o]
oloj A, & 1lao] T=A1E wle} Zo], A 1 =3 AAT(546)0] HEF Zo] wEoX|ar, A 9fo]o] A (547-550)
2 =gl golo]Hd(551-553)0] A ET. & HAA A, o] A=5L2 100 nm FAY Ti =, TiE X33k 300
nm T2 dFu)E, 2 150 nm FAY Ti o] ~HEHH W el A&H o PAH 3F TR A5
o2 FAgHE.

—

oloj A, A 1 ¥]&A3FH(554)0] 50 - 500 nm FAR(HIEA S E 200 - 300 om FAR) 3
A Al 1 R EAdsteh(554) 22 300 nm A Al Asbstute] AT, o= AP

AR

oful, MelE AT FHS] ool Hy i NI @o] $AE XFSHE /AE AHgs) Fekavt A
& AWske ol mabdelth, of o) Ao o8 oi/lE Fat A 1 F3F AARG6)N FFHD, 4 A
& . A 1RG0 Ao AR FAN A 1 SE ARG 2L 2] sazow
FuHER, BYFe BHHoR Fasd F Ak

oloj A, & 11bell Z=AlE wle} Zo], f7] X2 FA"E A 2 F3F FA(555)0] AT, 7] FARE &
golm =, o}338 A+, L& BCB(benzocyclobutene)o] AF&E 4= v}, EWS, A 2 & u}(555) 0] TFT
of ola] FAAE HW AolE HHA =F fFHERE, iz ge] Hold okad Afrt vigtA sttt 2 A
Aldo A, otmd AHE= 2.5 und FAE FAH.

oloj A, =d 2 9}o]o] X (553)0) o

4
2}
=

B2 HE Fo] A 2 3 AA(555) 2 A 2 v A 3UH(553) 0l HFHEo]A]
° ¥ A AmAgue Be d=(556) 2% AHgE S Slrt.

|
al, B3 Xd%(556)°] GG, 79 &dFuFor oFofx
B3 A=(656) s d2 el o8 o] Fod 4 St
olojA, HeZs E3sh= AAT(E Aol = AIZAstETh)o] 500 nm FAE G HL, HA A=
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<355>

<356>

<357>

<358>

<359>

<360>

<361>

<362>

<363>

<364>

<365>

ggat K0 oxgol P, EF A3 1 A0l BN
W Abgstel T goizl Zw
24 o, @i Aole o
olo1A, &F(ighg W) (558) 2 ¥ 3 Wl oo A% oz FYA. WA, SH(E58) ) T
180 - 300 nm(xJﬁix*C’Ei 200 - 250 nm

S
o

tgols g 9 o) o8 37 =% glo]l ELF(559)0] wHEoj Xtk ELE(559)¢] = FA&= 800 - 200
nm(@%@ii 100 - 120 nm)e]az, A A=(F=)(560)9] F71= 100 nm7b &2 5 AT},

of AelA, BLF 2L B4 AF(FH)e Aol dgshs B, walo] dgshs B, 2 Pl g
29 Bl £A4402 YAEDG. DA, LIS T hd HETA REARL AAN0E A6E A8
a7t el vl HPAow BAuelol drk, LA, % phaas Agetel dshs AL AslF =
ela e Hael el BLF R WA AP S Augon Fyets Aol udelt,

S
o
g
x,

AASA, DA Al gt FAL AdH RE BAL A ES Wi A4Hn, 44 JEe) BLF 2
A AF(FF)e] 1 vhazd] ds) AEHon FYA. oM, wAd et FAL AT BE 4
2 RS vhazst AgEa, %4 fwe BLE 2 4 AS(FHe] 1 vhaze) ofs AeHoz F4w
o, A ARl e} 4 gHn, 44 A

olox], 4715t o], FAlol vigE HAL A B
o BLF % B4 AF(F)e] 1 nhaze] ofs) AeHow
P P A T R
o] dsl BAE WA A5 BEE A4 @x Ak AgEd, wgrEsl, ot BF 2 94

7
AS(FT)ol A" ol Fel 57 =% glo] d&HHoz F4d.

A EC, o] A%, o E vlaa= 7z gis)

ELZ(559) 02+ FX|® EZo] Ag4E 4 Qt}. wvf
g}, dE =9, ELZS 9 =
2 tﬂ%&sﬂ %1 o1t+ 33§} 3 A
20%2] 4Fsloldd (Zn0) 3 &3
=

mpAeo e dulZdstevtor JAHE Al 2 H3

iz

73 8H2H(561)°] 300 nm A= FE.

% 1leo] EAE dhe} o] TAE EL taZelo] tulolart shuty, A, detdaA, tuelat &
eo] =AE ol 2ol 448 o Folo] wEEA om da ol sl wEE(AE, A9 A%

& 7]l
SAu 2wl Ay B3a 2o g Ao o)) (I ETH 1 Ao A ‘a‘ =4 9 H%Té =
g BAVIE HEAY 1 gkl F44 BA(AE B9, *Pi}ﬂ}g)g W) x| 3t o =M ELZe] a4 (41 )o] A
e
o5 Bol, Xl ol AHAAE MG o] Fel, V|wde] FAHE Y ARERE FolA = Tdarg o Al
iEﬂM}ﬁé}ﬂﬁh¢@ﬁﬂ@W flexible print circuit)7} F2tE o], AFo] (ARG, 2 HA A A,
ol¢e} zre] wwj FH|7t ¥ EL vl ge] vulo]xE EL R E (module)ol2t Hsholxitt,
B AR EAE FxE A 1 EE A 29 AFEA 2382 5 ol
(Al 6)

QA Gl M= = 129 FAEE ARESto] EL taEdole] P27 A d.

frel 719 (3201) 0 PAE = A Aol 6o whE EL txZeols A FE(3202), ACIE AEF FE7] 3=
(3203), ¥ &2 AEF FE7]) FE(3200)F Fulghth. A FE(3202)9 ~9F TFT(3205)F n-AE3 TFT
olaL, AlOlE A& Z F57] 32 (3203)0] AAH AlolE AFA(3206) E i ATH FE7] 3] Z(3204)0] o
A an AEAB207)9] wak A widdAn. "ol A914 TFI3205) ¢ =@l 99 EL T
TFT(3208) 9] Alo]Eo]| A%},

JIN' 0_1.,

= o

B &o], EL 7% TFT(3208)9] A 9L Ad Ax FFA(3209)0] dZ29Th, w3k, A3 A2 3541(3209)
9 EL 75 TFT(3208)2] AlolE <ol Adw AMHAE(3216)7F Al FH Tt HAA e 644, g A~
g s FEFA3209) 9] A7k, Bobste], EL A2(3211)¢] W A (A Ao 6ol A= &)
(AAe] 6ol = 0 V)2 FAHT.
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SE 5061 10-0810458
o 9y 9 ¥ 92 FF8hE FPC(3212)d e F57] 324 AEE AFste 99 2 59 ofolof(A4
9}o]o]) (3213, 3214)9F A A(3209)e 24" 4= 2 FH 94o]of(3215)7F AT,

o], g S & ¥l HAd 69 WE EL EES = 13a ¥ = 13bE AFEs] AT, Hod ugl,
T 12004 A1gE A

L) OH
B
>4
ot
ol
e

2] 718 (3201)Fol = A FE(3202), AlClE M55 F57] 32(3203), @ &2~ M5 FH F57] 3 =(320
47 ARG, 2 F57] IEZRE ZF 9ol THE YUY 2 FF 940]of(3213 WA 3215)F Fd
FPC(3212) &= &= o] o4 tnpo]zo] AZdE .

T
, e B2A(3304)2 Aol Al FE(3202), vFEA A T 7] FZ(3203, 3204) E F A FF(3302)°]
= A

o] of

T 22430 E Mol B or AlTEnt. o S2(3304)2 EL A% 95 X F Huk o & UH A
BS Ze 25 FES 2E FAolAY Al E(sheet) TS 7MHAEE, o EFLE 78 719(3201) 7 &4 ¥
d & Pk HAoE HAA(E305) ] & FE 718 (320Dl AHPE FHETE. ojwl, EL kA F
e Tt I R ELUIEHE Hs AdEd. £d EHB0H)S B ATEH F des
FES

H&ol, o =24(3304)9] d2 utgAsiA e, 8 53 22 4d 4ot odF &9, v4AA4d f7
(&7t -8l (borosilicate glass), 4 &), 244 ##, Azd9 8, 71 FACI2ZE £1, =H
(styrene) A, Eg 7t o] E(polycarbonate) A, & Al(epoxy) T4 T), E AZIZ FA7 Fo4 &
ATk, gFol, F&A(3305)7F A AL w, ~HdH 2 Fu T T2 55 EFo]l e A18E  dn

o], HAA o FA F4, okad £4 Fo] AAA(3305)9] BAZ AMEE 4 vk, I, HAAZ AAs
(thermosetting) A 2 F74 3 (light-setting) TAE AL&3k= Aol 7h53tt). 18}, 7hses ol 4bAa
U F717F 2154 v E4Y Aol e

g=ol, &y 22(3304)2 -2 713(3201) Akele] 7Y (gap)(3306)> A 7| (ol2, AF, A TR A
AA = Zol updA sk, 1efell, 71Alol F-riste] B4 A (HEFF 22 U2k perfluoroalkane) &2 Y EFUY A
= A E3ua F)E AREskE Ao Thesitt. A dAld dis, i 53 9 FH No. 8-78519¢ A

= e

o]0, 74(3306)0] AZXAZ A

e =dol Agd & dn. o

=

O

% 13boll EAlE whel o], M Ro|= Zb7h EL AAE YA B4 RAdo] AR FHR. olE
AL BF 3% A502 BT AS(3307)S v, AAld 64 nhgA s ELS, &5 (Mghg A=), &
le) S| =i}

oW, BLF 2 &FE B4 RRolAw ATY Bart Ak, BLF L STl TEY) Ao AFHER 27
A gtk 2% BAE glol, iLF R &0 TEY] Aol AFD el ® oY BAZL WA
BLZo| el 248 mgdchan A7E g vhdAsAl, B3 2 SF0] 757 sz ATHA et

4 A% Sge 24 G482 sholo](3309)E
L 9Y 2 EY gelol(3Bl0)e AY 22 AIE BE A
J E

A},

A 6 EAE FERE A 19 AFEA 2T 298 5 Ao

(A1) 7)

And 7T B ougel W BL taZeels] Ba Fxst AgHt,

2 o] mE EL tlAaEH ol A R e H5o Aol fjEY Ay = vjdd
o] 2o Y3t o= T A, FHA(1000)dE = 17a04 2913 TFT(1001) 7} A&
293 TFT(100DE n-AEd TFT & p-AEE TFI7} A2 & ASS FEIYG. = 17adA4E 29
TFT(1001) & n-21gd3 TFI7} AHE&ETH. =914 TFT(1001)¢] Aol E Q

A(1002)0] AZFET. 29F TFT(1001)¢] A2 g 2 =7¢
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NsE gUelr] 9 ol ABH(ED 42 AsHold FaolAm)el dAHL, e AL KL TE

AT
TFT(1004)2] Alo]E H=o] AZA=t},

i

EL % TFT(1004)2] 22~ 9o @ =gol 99 = shups Ae 22 ZFA(1005)0 AAE 3, g2 AL fL
224(1006) 0] AAFC},

&5 Abolol AT BLFS Ful@Th B owgo] we, FFo] A
% TFT(1004)2] Zzx 999 = =gl 992 EL 2#H1006)2] =
o Aol gl 54 :: 3]

L -

2ol A9}, EL % TFT(1004)ZE n-AE8d TFT £+
7F g F des FE30. a8y, BL 2AH1006) 9] ko]l H A HFolar &Fo] Wi A
EL 7% TFT(1004)7} p-AEE TFT A o] vt st} tf o], W=, EL 42H(1006) 2] &= o]
&0l A4 A9 Aol EL 7% TFT(100)7F n-H28 TRl Ao] nhghA sty &= 17a%lM &= EL 75
TFT(1004) & p-AE & TFT7} AF&¥th. EL 22H(1006) 9] &S A 2= 22(1007)0] AZHT).

H<o], LDD 9¥2 EL 7% TFT(1004)2] A 5o A F=ar, LD G} AolE o] AoE dAute &
ewAEE 99 (Lov 99)o] AR & vk, EL 75 TFT(1004)7F E¥3] n-A19 & TFTS 4%, Lov 99L&
4T =99 S YHYHDZ, on AFVF F7HE F A3, EL 5 TFT(1004)S] AlolE A= Lov 4
o Apolofl &&Fo] ¢ FAE & Q).

o 2o], 23 TFT(1001)7} v A8 e (off A2 AAEE 49, EL 7% TFT(1004)2] AlolE ALS #A
St=E A E 7 AFTET. AAAE AT A, AAAEHE L2 S AAd=A e 294
TFT(1001) 2] A2 99 =x =d9 J953 A8 FF4(1005) Atelol AZddAC. = 17a0 =AE

- =
S2Eo A, A A FFA(1005)L A2 AT (1003)3 HayshA wdH o),

EL 7% TFT(1004)9] Al°lE A& FA8H7] 918 AMAAEHZ EL 5 TFT Lov 99 < = 9
A F717F 22 pm x 22 pmolal, AlolE AAute] FA7F 800 Aolal, T Alo]E Aol Aoyl A A
F7F 4191 -, oF 19.8 fFe] &Fgto]l ey Eth. Aoz, Lov g9 WAL 99 o

X

% 1720 =A% 3 RZEoA, 2913 TFT(1001) B+ EL 7% TFT(1004)7} t5-AloE F+X(FE=E A2 % 27)
-

174 A ¥4 d9& z= & 18av= = 17a°] =A4]

(]

2913 TFT(1001a) 3 2913 TFT(1001b)= HE=2 AZH
TFT(1001b)& AlefstaL, 1 T3+ &= 17a0] =AE 329k HE0. 293 TFTE ds-A0E Fx2(HEd=
AdE 27 ol el Ad A 9L Ze TS IS TR TR, off AFIF AaE F 9l
. = 18acl A o] F-Ale] P A8 RS FEI0. 2eu, AAld 72 o]F-AClEd ATHA FErt.

E
GE-slels Fxvt Agd 5 9l

9
o
=
o
2
Y
oK
ot
O
[
do
o
>_]
s}
;_]\
=
(e
[
&
)
[>
d
oy

4 B

a9d, ZAIHA = kAT, EL

o] JAd 4 d.

5o, = 17b 2 2o wE Ao Rk gk & thE o & ZAISTEH = 17bell A, =93 TFT(110

DE FA1100)9] AT, B AAdol= n-AEY TFT =& p-ANEd TFI7F =93 TFT(110D)E A&2

T USS FEIG. = 17bolAE n-AEd TFT7E 2913 TFT(110D) 2 AREETh. =913 TFT(1101) 9] AlelE
1=

T TFT7F ga-A0lE +x22 A= 4%, do 93 EL %5 TFTe ®

=13
=

AEA(1102)0] AZAFTE, 29 H TFT(1101)9] 22~ 949 2 =g
ol ¥ F slyE oldEa B fX Y vt AT E dEsty] Ag tAE dolH AEM(EE A A A
I, T2 AL EL 7% TFT(1104)9] AlolE H=Fd A"},
[e=]
-

o]o]A], EL & TFT(1104)¢] &2~ F9 2 =9 99 5 shves A8 &2 3341105 45 i, &
A& EL 2x(106)°] AZA%}.

EL A&2H(1106)= 4=, &5, 2 49 534 59 5 Atolo AgH ELFS Hghrh. & doA], F=o] HA
A=elal o] Rl A= A9, EL #% TFT(1104)9] &2 39 v =<l 992 EL &44(1106)9] 4=
of dAES FEIT. R, FFo] v d=ola S50 A4 H=5Q Af-el= EL 5 TFT(1104)9] &2
g i =9l 9dHo] EL £AH1106)9] &=ol dZ ", EL % TFT(110H) 2% n-Add TFT &= p-Ad
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O

13 &5o] vho] H=2 45
°ﬂ—c EL %5 TFT(1104) 7} p=AEE TFTRI Aol vz sit). fSo 2 2F(1106) 2] OHOI las] Xd
ol 5ol A A5 A9-ol= EL 75 TFT(1104)7} n- xﬂﬁ 3 TFTSL &4 A E . £ 17bell A= E
T% TFT(1104) 2 p-NE & TFT7F Abgdul. EL AA(1106)9] =& AAF A8 4£2(1107)] A4d= ).

g TFT7F AgE 4 S-S FE3g. 28y, BL A%H(1106) 9] %ol JM‘ =
1, EL
o]

9], LDD 992 EL % TFT(1104)2] A5 Alas =2, LDD 993} AoE AFo 5
d emE= 99 Loy )l 9482 & k. EL 7+ TFT(1104)7F 53] n- Héﬁé TFTY A3, Lov 9
S A5 =gl JYSo %W% o 2H, on AF7F S/ & du. g=o], T-% TFT(1104)2] Ao E
AT} Lov 99 Alolo]l &3Fo] o dAE & 3l

| Aol Aeuhe

t&ol, 293 TFT(1101)7F vl e el (off )= A== A5, EL 75 TFT(1104) 9] AlolE A4S A
st MM Ak, AHAEI ATEE A, ARAEHE 22 AT ddEA B 299
TFT(110D) 9] &2 F9 e =4l 9953 A8 F34(1105) Abolo] AT, = 17bell =AlH
SREA, A8 A FFA(1105)S AOE A5 A(1102) 7 H s A st

= 17bel EAIE SREolA, 2914 TFT(110DY EL 7+ TFT(1104)= He-AelE 722 349 & d&&
FEIC, E 18bt & 17bel] EAIE TAo] A9 TFT(1101)7} tE-7lolE T22 | A sars
EAR G

293 TFT(1101a) 2 293 TFT(1101b)E A"z AAs o] Agdct, 292 TFI(1101a, 1001h)S A9 staL,

O tRE = 17aoﬂ A E 325 40, 29 A TFTE US-ACE F22 AT ZHN, off AF7T *F
o4 4 vt = 18a ¥ = 18bollAE olF-ACE Fx7} AgES FEIT, a8y, AAdE o|F-AE
of A=A el UF-AlolE Fx7F AHEE = .

9o, EAIEXAE FUAT, EL F& TFT7F ths-AlolE Fx22 A= 45, Fo 93 EL ++& TFTe ¥
o] AA=E 4 9

tggo, & 192t & 2o w2 Ao 2w tg & 2 o& =AU, & 19a04, FA(1200) 2 I
A(1210)& A= 143 A AFHY. = 19a0lA, FuH 3 (1201, 12112 293 TFTE Yerdth. 2 2] d 4
A= 2914 TFT(1201, 121D)E n-AEd TFT &= p-AEd TFI7F AHEE & 3}%3 FEET, & 19304

n-AEE TFT7F 2913 TFT(1201) 2 2913 TFT(1211) 2 ARSETh. 2913 TFT(1201, 121D)9] AlojE M52
ACIE 255 |lEaty] 91 AeolE *1_&41(1202)011 Ad"E. 293 TFTe] & %%ﬂ 2 = 99 T 6t
e obdRI1(1203) e TAE HH R A5 (1204)F 4HEhy] 9§ dlolH ASH (T Az sl A

stolA =)ol dAHa, & A2 EL ?L% TFT(1204, 1214)¢] AlClE A=l 2tz Ad €.

A = |
o AY AL F H(1220)° %z‘&ﬂr ARAoZ & 17a WX E 18bol] EAFE Fx9 Hlm], AE A
FuAe F7F ad ook AA A K] gighk ofoloje] v Fo] g wj, 9fo]ojr} ELT ] W g
2 AFEE A golofd o& FatHst AAE = Ak

EL &2H(1205, 1215)= &=, &=, R 59 &5 Aleld Agd ELos FHlgdt. & 2ol wep, ool
A AFolx o] W) A A$-, EL 75 TFT(1204, 1214)9] A2 99 e =gl 99L& EL 44
(1205, 1215)°] =l AZHS FHT. w2, F5o] v A=o]a §=o] 4 Hd=52 A9el= EL +
& TFT(1204, 1214)9] 4 99 T =dd F9o] EL &A(1205, 1215)9] = d4d#Tt. EL 7%

T =]

TFT(1204, 1214)2& n-AEd TF p-A9d8 TFT7F AFeE 4 98S FEavh, a8}, BL AAH(1205,
1215)9] %=o] A AFola o] Whth A Aol EL -5 TFT(1204, 1214)7}F p-AHE3 TFTS A o]
vhgkAsfel, 1ejol, WhoE | EL 42}(1205, 1215)9] =ro] who] Aol =0 A4 W= A 9-ol= EL 7
5 TFT(1204, 1214)7F n-AEd TFTA Heo] upgA sttt & 19a0lA &= EL % TFT(1204, 1214)2 p-Ad g
TFT7} A&k, EL &%F(1205, 1215)9 &2 A W= A&24(1206, 1216)°) AZA=).

,_]
K
¢

19, LDD 949-& EL 7% TFT(1204, 1214)9] @A Zd) AFH =2, LDD AT AolE HAFo] AolE At
S S8 eHFEE 99 0ov 4ol F4E F Avk. EL F TFT(1204)7F 583 n-AH2 8 TFT A5, Lov
d9S 45 =Edd 995 gt EAN, on AFVF TUHE F J3, 2 AR, EL FE TFI(1204)9]
E HAZH Lov 99 Atololl £3Fo] dAE 4 3t}

oo, 293 TFT(1201, 1211)7F w] A& AE(off AE)= A9 w, EL ++& TFT(1204, 1214)2] A E A
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Fe FAFEE ANAE AFAE ANAE I AFHE B, ANEE 22 A Ao) dAHA B &
2o we mdel 953 AY FHA(1220) Aolo] AAHE,

= 913 TFT(1201, 12114 EL T-% TFT(1204, 1214)E thE-Alo|E Fx2 34
5 gee FEIL & 20a A9A TFT(1201, 1211)7F & 193] EA1E Ao toF-AolE 322 A
o) S
)

2913 TFT(1201a) 3 2913 TFT(1201b)= HdE=2 dds o] Algdrt. H&ol, 293 TFT(1211a) % 2943
TFT(1211h)E AE 2 AAduo] AFHch. ~$3 TFT(1201a, 1201b) 2 =¢34 TFT(1211a, 1211b)S A&t
OgqEE = 19a°ﬂ EAlE 2l 0T 294 TFTE ds-Al0E 722 JAFo2ZM | off AF{7F W5
ofd & drk. E 20adA = olF-AlClE Fx27F AP EHARE, AAd 7S o]F-Alo|Eo AlgHA FEs FTH

@i, dElele T2 Aea & o

aslell, =AIE A= AR, EL T TFI7F vg-AlolE 722 A5 = 45, Dol 93 EL 5 TFTe] W
Fol dAE 5 3.

e, = 19b%F & @i w2 o] 3 o ﬂ%f& T O o2 =AFT = 19belA, T A(1300) 2 3
A (13100 A= HsHA AFDch. = 19bolA, FaHI (1301, 1311)S ~9F TF1S b}EMDP {i_ A A oo
A 293 TFT(1301, 131D n-AY & TFT £ p-AEE TFI7F A2 F JSS FET. & 19bol =
n-A9E TFT7F 2993 TFT(1301) 2 2913 TFT(1311) & AF&-®Th, 293 TFT(1301, 1311)4 AolE Ao
AolE A5 sty 93t 74]0115 A5 (1302, 1312)011 AAETh, 93 TFT(1301, 1311)¢] &2 oo 2
=2 49 F stve old R e YAE vt 25 E JHsy] A vlolE NS (ES Ahxn AT
g} skl A=) (1303) el A-dH L, & A2 EL 45 TFT(1304, 1314)¢] Alo]|E M=ol 7tz AZ ).

_4

oloJ A, EL T-% TFT(1304, 1314)9] A2~ 39 A =

o2 AL EL AAH1305, 1315) Z+z AZAH, o]z Wajo g

A8 A2 FFHA(132008 T8 25480

FA9 71 Zad 4 k. AA FA R
o

E, a
g stelof o] wlgo] 4& u)
zﬂ%fﬂ—é 34 Spelolel ST G A+

X Kl ool lo

L 221305, 1315)& %=,
A d=olal g=o] v A
(1305, 1315)9] =0l A4+
% TFT(1304, 1314)¢] %2 o =
TFT(1304, 1314)2% n-A4¥3 TFT ==
1315)9] =o] A AFola o] Ht

=5 Atolel AT E ELTS Tt 2 2 o
74%-, EL 7% TFT(1304, 1314)9] A o9 T = o
g, w2, o] v d=ela g5l I "9
T =9l 9ol EL AxH(1305, 1315)9 &=l AF
£ AEE TFI7F AHEE = S F=589. 2=y, EL 421305,
=9l 9ol EL 7% TFT(1304, 1314)7} p-AE & TFTSl Ao]
vhgkAsel, 1ol WhoE | EL 4A1(1305, 1315)9] F=ro] Wiy Aol S=o] A W A9-o= EL T
= TFT(1304, 1314)7F n-A¥ 8 TFTS Ao] nldAslg, T 19bol A= EL +% TRT(1304, 1314)2 p-A Y8
TFT7F AREH 22, EL 224(1305, 1315)9] &2 A4 = 22(1306, 1316)° 2%,

i

H&o], LDD 992 EL % TFT(1304, 1314)¢] @A Fol A= ==, LD 943} AolE dAFo] Aol At
= T8 ewdE= 99 Lov d9)ol EA4E 5 Jv. EL T-F TFT(1304, 1314)7 5 n-Add TFTS

A
= 9 Ed
A5, Lov 998 E459 =49 o

}_
39S AZd g =M, on HAF7F SUHE & Aok, I e, EL FE
TFT(1304, 1314)9] Alo]E =3k Lov 4 Abolell &=Fo] 4= 4 9l
B2o], ~93 TFT(1301, 1311)7} B4 8 Aej(off A= H?@%’ o), EL % TFT(1304, 1314)¢] Alo|E #A
s A EE AMAAE I AFHh. AAAEHIT AFEE A, AArEHE 2= AdaHded A48 &2 99
2 =29l 93 A FFA(1320) Alolo] AAHTE,

= oA, 294 TFT(1301, 1314 EL % TFT(1304, 1314)& ta-7lolE Fx22 d4
g 5 21%-% FEIC, & 20b E 19bo] EAlE FHAle] 2913 TFT(1301, 1311)7F GE-7lolE F+x=2 A4
¥ =

FJ
©
o8
=2
FH
rE
toby

[e5

[e5

293 TFT(1301a) ¥ 293 TFT(1301b)E HHE=E dAdHo] AFdY. gSo], 294 TFT(1311a, 1311b)E
A7 dAd5o] AFdrt. 293 TFT(1301a, 1301b) ¥ ~$13 TFT(1311a, 1311b)S AYsti, 1 F+F= &
19bl] Z=A1E 3 2Ee} 4, 29A TFTE tUs-ACE #+22 Ao 2N, off AF7F H30)2A 4= 9.
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SEE50l 10-0810458
= 2000 ol FACIE FEA AMEE FRA Te, A T olFAl = ARA vt o
AlolE &7 AR S v,

aslell, =AIE A= AR, EL T TFI7F vg-AlolE 722 A5 = 45, Dol 93 EL 75 TFTe] W
Fol dAE 4 S

AN 7oA, HA2EEEL 7% TFT =#Q J93 EL &3 Alold Aled = d&s FE3c}. g ~H
=2 Ao M, EL 7% TFTAA EL 222 T35+ AFgo] Aojgug BEddo 3t EL % TFT &4
o] ggko

| A" 5 Adrk. @A 2EE EL 75 TFT on Ad W} 2838 o 2 A3dzs
IR O FZe oy Ao REE AFEA =t on A TFT7F on HHY v 2= =g 9 AF

TFTe =gl AS Yro=zs dojA: gdS 5. dX2H Adgh 1k WA 50 M&z(ﬂ}%}x—!o}
A 10 kQ WA 10 NQ ©]4, B} vlaEAakA 50 kQ WA 1 M) WA Agdr. dA~HE =& A3

Gl wolw
7

ez WEAFe] AHEE W, P BolsAa npEA s

AN e 7o) ZAlE FRE AN 1, 3, 4, 5, BE 63 AFFA 2qEH] AAE 5 Q).

(Aol 8)

oo §7] BL B™0] AdE A &, v§7] BL A& AFEE 52E 4 ok, olule] vl §7] BEL EFL
- =S FE AdelnR, A= TP oele 7% Hded A + e AT 48 545 7HAoF

9 e B Aol g7l L Bde] ddl AwHw, ¥ ouge 4849 & v,
=z

Wyl s Add 1A AAd 79 Fx F delel A3 A5EA

AV

( A) }\] Oﬂ

2 oA, ELFoR AEHE f7] 242 ARA 77 EolAY AW (ZEAD) §7] Edolt. AEA}
7] A2 Algs(tris-8-quinolylite—aluminum), TPD(triphenylamine derivative) o] FA& & EZo]
TR Y. EFEH f7] EARARE 5-A% ZEy  EZo] Foz Ak, HAPHo=

PN
-
PPV(polyphenylenevynilene), PVK(polyvynilcarbazole), Z&7}H Ulo]E Ho] Fojd 4 t}.

YW (A 7] =22 29 2" WP (ES &9 A8 WRiolgt A=), A WY, Zd" W
da A Y e g e vh A es gAdd ¢ Ao YW /7] 22 AL /7] 2243
Hlae] £ A4S et

of we EL YsBdold] EEE L 4% BLFe] A% £45 0 Fol T 255 4t 7

= i=4
-, AR 5T Fo & 45T JdE 9, v A 2% (non-crystal) Si e ¥ AT Si(, TLE
2|

34 v Iy Aol e vfr] 22 FA4E 5 A

A ag HEAG AL B de] E(trap) dWe] Foj i, BAo] vAHAY WEAE wA g e
AF GE Fo ASEE Aol ol B ol Aedols due FAU ARAow Bade A4
A WA F A, A we AR ATFAE AR R S ok

2 9o, §7] ELZo)= = E (dopant ) (B42) 7} AlwEo], ¢7] EL=9 w3 Zals) wald 2 glr). o83k
SHEE DML, %ZHS ¥ HM(nile red), FE#:(lubren), FvFH(coumarin) 6, TPB, % FolfE
(quinaquelidon)& 3*¥3t3lc}

ool Aol 99 FrE= AAld 1 WA AAld 7o 72 T o] A AfEA =2¢E 5 v

(A A 10)

theo= = 1 WA = 2bo] EAIEH B @o] & EL gAZYolE T5etE = thE HWho] AWEc. o)
AN 2" age] 2AY AZE gaZyelrt p-HlE tAE 35 W o AFEE 4$7 A, ey s
= AAldo ZAE 499 HRSS FHEIT. & 30] FaE .

A BRI E E59 GA(104)0] MEY~FPe] P02 aldHdrt. = 2at HA(104)9] FU=E T4
slt}, &= 2304, FaWHF(105)+= ﬂ%% TFTE YeErdT. 293 TFT(105)9 AlolE AL AloE Az E ¢
A3l AlolE A& A(106)0] AR, 293 TFT(105)9] A2 99 T =2 99 F 3uE tA g b
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A

E YEdle 22 AEAQ0N)C dd= L, o
A5 2 ASAIE(113) A2

[e]
° 7

,d
8
X,
2
N
N
N
N
ke
S(J
i
r
=
—

S %5 TFT(108)<] Al

i

99, EL 75 TFT(108)9 A2~ 39 9 =g 949 & shts A8 A2 FEFAA1ID 9483, b= A
S EL &22H(110)e] 249, A8 A2 FFA1DLS AAHAIE (113)e]] dZ2dr. 29 TFT(105)7} Hld g
RE(off AEDY W, AAHAIE (113)= EL 7% TFT(108)9] Alo|E HAYS FA =S AFHr).

BL 24100 $5 9 &5, 5 2

of M

18

2

re

IR

i)

rl

Y,

e oo
4
>~
=
o
=2
Ny
of
)
=
=
ofj
tlo
lE
o

4 %l
02
4
S
=1
=
-
offt
H
=
=
—
=
©

2 99 T =9 35, ohE 2 std g0l I A

43 A2 FAEG. R, SFo] EL 75 TFT(110)9] A2 9 T =9l Jd9d ddde 45, ¢
HE e g0l A A=A A, v d5(112)20 FHL A A9 FAE.

A a2 FFA0IDS A8 Ao HIZ FA90

A 2EHE BL % TFT(108)¢] 22 99 T =g 93 EL A#H110) Aloldl Alz= & d&
FEG, dA~EHE ATFoEMN, EL 75 TFTAA EL Azt2 35 = dFaFo] Alojsar, 1o 98 EL
5 TFT 540 3 Bad e &S wAd = vk, EL 7% TFT(108)¢] on A& B} 83 o 2 A3zt

12 o O o H wo

e = 2217 AHeE 7 wﬂfoﬂ 2 FE = ojud Al FojX ] T, on WA LHE TFTY =4¢
S TFT7F on ZHIY W 32% =9l ARE Yro=24 doAe gds F5drh. dx2go Aadut
1 kQ WA 50 MQ(BFEA8FA 10 kQ WA 10 MQ oA, B} v a A4 50 kQ WA 1 MQ) WA A
Hrh, dALHE 52 AIHS z2E wEAFo] Agd o, P4 Lo|sta nfgA st

= 2be ¥ ool mE EL HaEold HA B 725 EART. AlolE AZA(GL WA )& 7
Aol bl 2913 TFTe] AlelE Aol ddsh. 74 2] £3h8 293 ThTe] &2 9o 3/ =e9l 99
T S a2 ABAGL WA Spell A, oE AL EL e TFTE AlolE A= Bl A Ee
AAF. 9ol EL 7+ P19 x99 % =29 99 & shvbe A8 a2 FFA01 WA Vol A2
3, thE e 7 HAle] X3 EL axtel dAET. dE 2k FFAOL WA V) EF 7 FAad E3d
Mo A el At

= 3 & 2ad] =AIE EL "ol Boly g mA T AlRE o, 3 9] F71(F)= nsfe] HE-
=l F71(SFL WA SFn) 2 vy, =4 Bfe] B Hado] § gAS tagdolsts 717 & Zdd
71 Feteds FEGY. £ 2wl wE EL dagEdeldds 1zl 12070 ofdel =Zd F717%
Alg sz d el

. Ao 1% 6071 o]Ae] 9Ato] t
T

sEdol Qo] S7b 1207 o)k Wl Fe)A(flicker) 53 2L 4] Aol AZA e

@ weQ 277 o v B FU0E An-xdg Fole Petelde Fuad, adel 2AY due 4
7 Ebgel meh, @ xald 7718 R85k FrkEm, FEY) B2k nFselA PEE ook @,

& AB-zH e F7)= oj=ds F7(Ta) B AL F71(Ts) & vk, o=l 7l e ZAdd vojeE
desk=d eE = AE Fska, A% FrI(Es 28 ) et As)s 3§ AE-Z Y FddA "
Edol7t A= 715 A9

n7ll AE-Z <
WA SFnell Zhzt

H:l N

71(SF1 WA SFn)o] E3d o=~ F7](Tal WA Tan)e dolx= Z+z m= Z=t} SF1
stEl 2 F7)(Ts)e 242 Tsl WA Tsne 2 A

-(n-2)

N

A% F7)e] Aol TsliTs2:Ts3:... :Ts(n-1):Tsn = 272 1271, .2 "o (n-1)= AR A, e}, SF1 )
A SFnol JERFES 88585 w4 deldolth. A% Fr)9 zatule], Raks vdlo] 2AY Aol
2" agle] AU M FellA ATE & 9l

—

A, ojees FrlelA, e 2 TNV WA V) A A9k B wolE s Y Aa A
A= fAET. 2 FAMA, UAE e ofmd s Fr]dA Xé
thooff A¥ Az M99 ol EL AA7F BgskA & e~ :
=@, ojw, EL 75 Ak off EL 75 Mol FstoAd & FHAT. o] dH =, off EL
Vel o] whghAshAInt, EL 2xp7h EgehA] ebe dpde dAgd 5 gl

il

2 -|-'
o
tJ
20N
do
o,
e
K3
to,
NI
e
i,

offf mx
o,
i,
tio

AClE Als= AOlE AEHA(GD HEH=ER, Ao

ful
2
foi
2
)
o
2
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TFT+E= on A EHIZ H},

AClE A A (GDel A€ AlolE A58 2te 29% TFI7F ono® ¥ oA, tAd dvlolE Ase <A
A2 A2 AT WA Spol g=dnh. gAd deoly A3 "0" B "1"Y JRE ket 0]% "0"
= "o OAE dolH Az Hi E= Lod Ate ZA7 7H S otk o]0, &k AZ (ST WA Sn)
o f4¥¥ tAd dolE AF= on AHOA 29 TFTE &8l EL 75 TFTS Al°lE d5el dgdrt. 19
o, gAd dolel 2z= Ao AAH

tole AllE ANE7 AolE A& A (G2)el
22913 TFT7} on AEHIZ Ht. oju], Alo]E AlFXA(G2)o AZAHE AlE TFT7} ono. &
Hie AHdA, gAY Ase SAUNZ A2 AF ST WA Sn)ddl dEEY. A2 AF (ST WA Sn)ell 4
¥ OAd vl AaE 294 TFIE 58 EL 7% TFTY Aol Ao dHdnt. g0,
& g A EC o] fAH.

= yc) A
;ﬂ—lve— ;’l—*\: 5
]

HoZ, AolE A5 Hd(G2)d A4% A

ﬂn

7] e wEsel A deld A5/ BE HAle] g, AL A5t BE B dsE T
7} oj=d s F7]olt,

oEels 77 grEt ek BAlel, A% Fb A, A% 77 Askd W, A8 FFA0L A
Vol A9 off A £ AN on AF A2 A WA B WANA, A PE A% T
A9 oz A90E on A 22 A9 Paholrh, on A 22 ANE L A7 s A4 A4 4

d9t ANAE 2. o WAAE on B TE Al iR e FEa

ojo1A, 2=91A TFTE off FHl= =, MAAIE el A5 A vlolH A= EL 75 TFTe] AE A5
of J=ert.

>
>
2
—

S| 0ol A, HAE dHolg AE7t "0"Y ARE 2= Ao, EL 7% TFTE off AE|E H =& EL &A+9
A AFE off A 22 AYR FA A, éﬂr@ 2,'0"9) HARE zk= gAdE dgolyE ANEv) AUbEE
FAlo] ¥3t9 EL AAE @3eA v

WL, BL £%47F "17e) AHE b wl, BL % TFTE on AEIE wof, BL 2] 4 AFe on A8 &
G B dsAow, 1o AnE An 048 Aol A5 e AN L B 2o e

RE 29 A TFT7F off AHIQ F7]& A& F7]0]t}.

EL A7) 338l 2 (o] B AEE) 345 715 Tsl A Tsn 5 Lolel F7]ot}h, o7 e £4 9
HAlo] Tsne| F7]e] 8F&| ).

Geel of=els F7b gl vhehtan, dolg AE wE 3 F717 hehee.
oW, A% #7] Ts1 WA Tsn-D) % Aslsl Aol vhebarh. o714, 249 DAL Ts(n-De) F710] wal A
%% Sgartn g,

ol Folt A n2/le] Ar-meglel el fA1E FAo] MEHER A& F7] Ts(n-2), Ts(n-3),
Ts17b A4 H 3 A4l #ao] 2t An-xaele] Wi,
Q]

sn7fe] ABE-ZH ] F=717F b @ Zye] Fr17 gk, oju, o] e A & F7], e v
= 3 1" ARE zke gAY ey s 7F A <l & =7)9 Zo|=
Faretowm, 3““«1 aeo] =AY el A4E 4 vt dE EW, n=89 A5-lA E% Xl’“ F71e =
Aol WAst= A9 It 10092 AAE wf, o] Tsl % Ts2e] it

Ts3, Tsb, % Ts8°l AeE = A 9olE 1692 3 =7F ebE 5 it

2ee) F77b gRd W, on 4 22 A9)e] ol on EL FF Agre] F
A9] Abele] telel whr) dgre] W=® WsArh, olojA, o4 Zalel T} 2
1t e, o] Zeg) /104 on BL TE AL ol Zald F/10A on EL TE A FY7 0
Wi F4S AAER, BE B AdE Bgeta gk X A, B 247 S =
mele) F1C ool 2y 710 Aokt slol, W, L A4 $REA) B el ol AE
Aol ez T oo Edolor-display) Y F1el Hshol e

HEaZele] g F717h g W, ® vhE xZele] xeQ) F717k thgel AgHch on BL PE A

i) ru> r_u rSL'
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e ulraEdel Zeled FloA e on EL T A} whEE GAe 2 Agrew wat

Qe Yol Zeg F7) @ wgaEdo] Zeg F/)F Ao BRFomH grBdoldr, ¥ wy
e e FEE AR, v FHS e B FE AGe 470 @48 7] $EL axel 2P BLE
° FEgel Mg L&Al $9e] Fe TE Wt vwe o

2 eylag. Axyor  EL A7k AF-H9Y
ps

d g A== fdE

o

to], A niel o], JAo] uUF TE
2ol Tzl Alotel| ZuwkA o] wAIE U],
Ao B o wmel, EL taEFdels AR/ FEolA BEALY Aloto] ZubAdHo] dAE A e T3}
o) 2u oAkl Fur A WFE FEEATh, o E @2 ) 1% 1207 o)Ay T FUt AlEEH oz,
1zl 607 o]’del 7ol txZHoeldt. A7 + oz Q3 ZuA o] WA,

BN
fru
El
S
L

AAd 100 =AY FERE AAC 2 WA 99 AFFA =g
(AAd 11)

A dele] 29 HaBUelt wiel tAY 28 FEoR AFHE A%, on B TE AL 4 AR
—Eele) F7) Eek wHlE wath AAe) 1AE Aad 13 dE dzh 5. o4 s e fAg

=
oA 2" Teo] ~AY AZe AR o] ~AY taZeole] A9t Ay, BolYrE A4

T el 2,

o 1o TAE AS9 Egonzg w 55 Fisi},

A A e 11014 EL tlAZge] & A REo FxE & 2ho] =X T2 EZTH AolE 23 H(G1 WA
Gn)2 ZF Ao x3E 293 TFTe Ale|E Aol dAddc), 7t Ao x3d ~9% TFTe] 4 99 ¥
= 949 F e 22 25 AS1 WA Sn)ell AAF L, B2 AL EL T TFT AlolE A= 2 AsA
B dZEY. 19, EL % TFTe 42 9o 2 =9 oo F sluts Ay 22 FFAWV1 91X Vn)ol
AAH L, e AL 7 FAo x3d EL At dAAY. Ay 22 FFANI WA V)L 53 7 A
25 ANAAE AA .

T 5% Al 1164 5 W] Bl EE EAgTE. A AE o gk ]l FU]E o AB-ZE ]l 7
(SF1 WA SFn) 2 E&dct. 4 REUe] BE o] g G4 txadgolste F7e & Z=dd F7]8 4

st e FEa,
@ AB-ee) F7)E olEdx F(Ta) 2 A% F/(I9) 2 thdeh, o Eelx F7] & Au-xae F7]o
4 RE Al dolHE e aTHE AGE Faa, Anmdy FAEE 29 29 Joe
ye g An-ell T4 BL &4 W 78 dad.

HF

n AB-Z e F7](SF1 WA SFn)ol] ¥t
(T

o=l %7)(Tal WA Tan)e] Aol 77t BE S0, Au-
T J(SF1 WA SFn)ell £38H A& F7] =

Ts)& 22 Tsl WA Tsno.2 A =T},

A& 79 Zol= Tsl:Ts2:Ts3: ... Ts(n-1):Tsn = 22 12 °:.. 2 "o (-2 A9, e}, SF1 )

A SFnel VEhbES 45 eAE de)dolth, oed A% Frle xgor, dstE ade] 2AY st
gol7t 2 1glo] ~AY Wl oA AFE 5 At
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