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1 Ale]
A

ol)J‘ ol)u

(172)°] FA = E HAZF(173)0] FAH, AolE AAZF(173) Aol AolE M=(174)0) A= a1,
7k éoﬂi(m—))ol FAEE, A2 AF(176) 2 =g AF(177)0] AlOlE AAZ(173)F 237 AAZ(175)Y

AY9ES 235 HEHZ(172)7 H7|F oz AAH},

kel EWX A (T)E AEES(172), AlClE A=(174), A2 A=(176) 2 =91 Xd%(m)g X3eteE ZE
Py e Bt Edx2EH(Delth, ZEUY Fx9 vt EdXAH(TD)E &2 AF(176), =99 A5
(177) 2 AllE A=F(174)0] NEIBZF(172)S 7|Fo2 AFo 9 e T2 v EdxAE oL, B WA
Aol e v EJXAE(T)7 ZZIPY 729 Aoz Aisiglon), old Ay % ¢kar vhekst Fzxo| vlub

EWA=E 7L AMEE 4 Qo).

TS, Z= 1bolAE vt ERXA2E(T)7F P-type % EMX=E(T)Q A5 7FA3I], o==(180)7} Eaﬂ°
A=Q7)H A= Aoz Aoy, vt EANX2~E(T)7F N-type 99t EWA2~EQ] A& o=
(180)7} 22 AZ(176)0] 942 F% AUr}.

(T o

)
I~
1=)
I~

ERA2EN(T) Hole vy EWAAE(DE Bushy] s dAme]d3(170) 2 whe ERA2E(T) 4
Hekslely] 9 v FHF(178)0] FAHT. ¥ FEZF(178)3} AW A (170)9] AHES F3
191 A=(177) 3 Hake of==(180), of:==(180) Al AP F7] w332(182) B H7] 3= (182) Aol
" AMARE183)7F FAEY. 7] $FT(182) oA 2 BHZ(178) 7 o ==(180) Alele] WHAMS:
AMAEE,  fwet(180)2 FHwWel W=(181)7F ?‘Sé §A2E(183) el E45-(184)7}F
E 1bolAE ol :==(180), 7] WHFF(182) H A= 2 ¥3sla, 7] GF=(182) 0 2 HE
MAE=(183) WHEgFo 7 Ty gou) M (top-emission) HJ 191 7] &g AA7 BAEY, dnE
Fo = o] By ulhdu A (bottomenission) W2e] §7] g A7t ALEE % Q.

ot [ Hr U
oy L mlm 1

—~
—

79)°

\_/

o,

i)

L_;

»—Arﬂ

?ELHJ
N

10 oft
,5
o

b

—~
N
0
S
=
OE

T

ZEAAE 7]9(110)9] FA] GG (DA)lE AR (142)7F A ET, AR (142)E 91X (14003 FA o
A 9 2 AZsr] Y3 FHOEA, FAF(12000] AP T3 =4 FAHLLE F o
5 AR FAEY.  1bdAE dA%(142)7) AloE HAF(174) ¥ 593 Ed=2 +

Hd(140)2 34 S90A) FAE TFd =314 488 F o= s
A= A 140)] & HA=50176) 3 =HA A= =
2 FA DA A Y FHBA 2AA LT =l FAEHL, §
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[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

SIHS31 10-2015-0074808

HIEAL G (NDA) S AL AAF(130)2 FA G B tFd ddF T ol el FdF =4=
PAHET. T 1boll TAIE vpel Fo] HjA(140)0] A2 xdE.L(176) 2 =gl A7) 53 EdE g9
A5, Al Xé?i%(lso)‘” ZAAE 7|9 (110)9] FA 9 DA FAAE Alo]E HAAF(173) E F3IF AAT

Al AAS(130)2 FA G (DA) L v FEA GG (NDA) Q] Dol FAHE YTk A1 dAF(130)9] o
He A 99D SERE 30um oA oAt A2z FE(160)3} 3 S (DA)°] 30 um o]*ou A o
2 olZAojok TA 9 (DAY BAF-(184)7) FET Holz HEdd = gov, BXF(184)9 XAz 3
E1(160) Ato] 7+ZAe] that vlRl (margin)o] =83 &HE 4+ 9lvl.

FH J}m
&
o2 T

T 1bdAE WA (140)0] A2 AE(176) 2 =gol AZ(177)7 A BAR FAEE Ao TAE o,
oo A|Ttu]#] kit vl (140)& AOE A=(174), 22~ A=(176), =dQl A=(177), HHARE(179) 2 A
=(183) ¥ el ¥4 BdE FAdT

T IbolMdE Al BAZF(130)0] AlolE HAF(173) € 7 FAF(175)3 5U3 242 IHE AL AT
OﬂOL} olell AstE A ka1, Al FAF(130)2 HE HIAZ(150), ACE dAF(173) B 7 AAF(175)

F shish 5w Bdw 949 4 9

£ 1ol (2), (b) % (O ¥ 85l 4 Qe e 42 §7] 8% 24 34 A4 del 29
of e Awely]l 918 Sl FHEelth, £ leol (a), () L (OelME Hwel MlE sl = 1be] M)
AZF(170) & Fx3to] Aygiry.

& 1cq (a)= FHAMlAF(170) 9] #4d Ade] BAAES A9sty] A8 = 1be] HEA S NDA)NA Al
AAS(130) 8] A2 SR(160)S g =we]

HIEA] A (NDA)2 HIE G (BA) Holl A ez, dAlz WgdE= 992 ofyrh. ey, HEA
S (NDA) o] s AJHlo] A5 (170)2 Wi G (BA)o] Mol whel wlg F(BA) 22T Ele] REH R S ¢
=k weEbA, BIEA] GG (NDA) O] FAHI oA S (170) o M = igoll o]k AEw el o3 o] wAe 5= )
oo 2] A AAded wE EFEA4E 7] F EA] ZA(100)¢] AT e (160)2 iAol S

(170)9] =3 FAS A2

T 1c9 ()& #Fxsd, AH A= AaAT JE(160) oA e ko] MAE = XM $X|sta, XA B
A 2A L sjE(160) 0] MY Wk dis] AbM Weke R yAdE = AP RS AF" A9 XA Bl 7bsl A=
2Eg 2o F3he Fdsith. 23y, AF A9 A AH Bl 7tElAl= 3PS HAAT= 2E# A(crack inducing
stress)= Aolattt. webA], A A9 A BAllA] sjAHo] A (170) 9] o] AR RIE s gEo] 4
olgtth. AA Aol FAHE HAM)HAZF(170)Y AHES A E 2EH2E & 1c9 (a)olA AH A FLY
ShaEE EAIE Wl digt 2E# ottt &, gjAH|o] A F(170) oA EA S A HL, A o] HF(170) o]
W= ~Eg A 3oz WA= Aol oy, AEHAES W= Wk whel AoldkAl AT X H Ad
AAE Aol A (170)2 Tafoll A o] e Al AW x| e} @} slcte] AR £ gl A(shim) wlEol
2Ed 2 w9 F ot

3 AR AL AF, AL WA AP IBA0] A% 284
Wk A4 Ae sRESe] BA® A5, AWMl AF 10 A

SHl A A, MR (10 DAL WA

o g Aol A (170) o] WA

oz N
(M oz rlf of
[} ok
[ oct
& o

[ >
o j
B
=2 2

ol

o
) Q
s
AN ot
>
]

=
N

1% BellA siAlelol A5 (170) 9] IS TAANYE 2Ed2E © 19 ()X A B & H9 sz

2 @ 2EH oY, AR Bl =Al| spdmel WY Wake] HaskA @i, 7]&ox A,
A Bel 7hali A= ‘a’ﬂ%‘oﬂ o 2EH 2] F2 AF Ao et Hlwd o) MEE A vk 2@y, A3 Bl
Al A (170) 7helA = AdS TAANTI= 2Ed L WY BEkel digh Aoz siEl(160)¢] 71+
| Faget, weba, A BAlAE Aol S (170)0] IS LAAT|E 2E27F A whet
Aol dS(170) 9] B2 28 A Aok Ao EAelx Estar, Ao} AT (170) ] =2 HA NI=7F A

NI I

>

o
T
o

Lo

T 1c9 (a)el Z=AIE AzAz s'l(160)2 AR ASE Zo] 28S AN 7= 2E Ut HU2 JteA= A
Hol 5 FHigsta, AH B ol #AadE ABS AT = 2EY A7 7R E Ade =5 A3
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[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

SIS31 10-2015-0074808

A Fxelv. &, A4 HE(160)2> AH Gl dRle] nlsto] sfA Ho] T (170)o AHE BAAT]=
% 5 o Wol 3T, wEbd, Aoz HE(160) FHANA A o] AF(170) 2] =Y

olgtell M= A 2A 2 sRI(160) 0l oIk sfAjulo]AZ(170)] A2 Hzp HAsto] s A Ao e},

T 1cd (hE ¥ ¥y o AAded e THEAE §7] B3 %A FX 9 AaA L dEelA I gle] <A
e s Adehy] A% gd gHzeth. ® 1ed (b)E FEsHd, Al "AAS(130)3 A1 "ASF(130) 9]
A ' l(160)0] =AIETE. AH CE Aol S (170)ol 4 LAE A $Fo|tt. A D-D'S TAH
AP AAE 7|Foz A AZ(170)] AL WYAIE 2EAAE /1 A B HES o] 4o
v A C-E, A C-E'e Al 'l (160) 7 g Mojrt

A H ] AF(170) oA LAE THe ~Eg el FHoke AHow Agdrt, N (& 7oz g ek
FAE A DD FHY dFe] TS AATE 2EU2E MY gol vE F e dYolth. E IHe
A ANde g ZFYME 7] 93 BA ZFA(100)04 A1 AAF(1300 A D-D'E HEdEA ga, A
C-E, A CE'¢} ae WaFoz sfejdrt. webr, A D-D' F99 ddol= izt A7A ¢, AaA
HE(160) 2 Bk A C-E, A C-E' FH9 Fdeol A1 EAF(130) 7 HE] WA Z (1500 a7k A7k, o

A Zabd | Al AAZ(130)0] AL FHE(160) 08 FAH PR a2 HE(160) F9 Aol A D-D'
o] Jouct ~EH 2z FHokst Joo] "ok, vy, dEst vhel o], AAlTL siEI(160) el A A
5 AF C Brhs Ao AF(170) 0] TS WA= AEAAE A grong A ColA] sjAH| o]
(170)2] Z o] WAsIE = I o] FA AFE A Geth. F, AaAT HE(160) A H o] HF(170)
Aol WA A, Al MZ(170)e A Iyt A aAz fE(160)0] FAH WFow FLRFEF
D}. T3, AaA T HAE(160)S A AE Boh 1 Aoyt v A AR, Aol AS(170)9 A

AHo] Fpo] wjA(140) 714 Auts 7] 918 dolm Frhstch. mEkA, sjAlwo] A S (170) 0l A o]
*ﬁé}ﬂa}E WA o] Hao] A (140) 74 HubE= W=rh i

olnv Ut do

o:ér.?hérﬁnﬁ—{}l
—

E L) (O B w4 Al me FeAE f7] 83 A 349 A0 e 3y Awe)
e gt Berolth, F Lesl (oS AT ARG Aol 43 (10)0] ot Ade] 2AE Bh
A7)a Ade) AskE Axsksr] 918 ATAT AV160)9] FAHL AP

T 19 (0)F F=Zshd, AaA H9'(160)9 = g B disid 69 71&7E MY, 6+ 0=
WA 80%= Wl oY 4 Atk 10% A 802 W] Aelol Al A Al siE(160) 9] HEC] YAEE A,
A o] S (170) 0] TG WA= 2EH 27 Fad. o0& wEAs 60% WA 80% Wl o
Atk ©7F 60 ol/dolojol A Mol AF(170)e] A WA MEyF FE] AL, 80% olsheiol x| 1AL
HE(160) 0] A M o] S (170)0l A LA e W WS EdLAH o= vhe 4 Q).
El

[e5

T 1dE 2 29l A AAde mE FYEAE f7] BF 2A GA ] Y doe] Wd
o) R=R

|
Aol s Adsty] fgk AFAA A 2 ZU4E 7] 2% FA ZA(100)= = la
A AWt FHEAE f7] ©F EA FX(100)9] ZYAME 713H(110)9 AE G BA)e] WIPEH FAAA MW
Aole B e AL HAHor FdErt. = 1dE FFeWE, ZUAE 7|F(110)2] WY g (BA)o] WH
Har, ddgel od AE#H A7 v EAl GGNDAD)7ZA B, v, Al EAS(130) A AL HE(16
0)ell o3l A2A R (160) Aol FAdE A wo] T I Aol A=, sAwolATo] A o] LAY
stelete B=o) A (140) 0] AntEA] ket

3oy G slgte] MY ggom APE FE vk o Hol, Al AAFE wuy o) 3 )
oAl AdFe FAE /g miY 995 WY 99 Aol AaAT RE A S Ak AL A
Fo ATAT e wY Gzt WY g9 A s AdeR G449 & Aok o714, AA )
Wb wpig gest Wy g9el A Al ZEsh Fgel uwe sAdlolaFe aW wy s
Fag, BF, AT AR, Al A5 ol FPH Aol AFe Aeol WY A%, 2] At
AaA7 el PHE PR FEHES s G4 4 & dvh ade A% fEs] AF Aq)
T aEe) gge A Fol, Aol aFe Aol AA MM Aol Aol HES AAse] sty
A EE, ATA7 AR Aol A5 Wk A 8 ol48 FHY & At

=, @ el o ANele] we TR f7] W wA AN A¥E gdd 495 a9 wd L A9
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[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

SI=31 10-2015-0074808

oJodo] wWigwy] A, WA, A1 A
IIb-IIb'el W& ZIAME

7]
94Z(235), &) wlx(240) B FA 0] Z(270) ettt = 2a H 2be FIAME f7] F BEA A
Z1(200)2] ZFAAE 7]9(210), FAIF-(220), A1 EAF(230), HE WHF(250) E AW o] AZ(270)S &
la ¥ 1b9] ZHAE 7]3H(110), FAIF-(120), A1 A<13(130), HE] WMHI(150) E A 0] A F(170) 7 A
AHoR =dstrz FAZ Awe AyeFsic},

= 2a 9 2pb9] ZEAME f7] @G A X (200)= ZEAE 7)1F(210), TAIF(220), Al AA5(230), A
g s X

E)
o

T 2a 9 2b9 EYAME 7] w3 FA FR(200)0E HE MHF(250) 7 Al AAF(230) Alelel FAE
AAF(235)S 3. Wy G BAAAM H5o vl (240) 3 A o] AF(270) 2] AWE HLIEEE E
Al 49 (A) 2 HFEA GGNDA)S Aol A2 AAZ(235)0] FART. A2 dAF(235)L FA GG (DA)
, BA gDy osRE AFso]l HIEA J(NDA)S] ¥l FAdEm, Wy JIBA) L = oo
(PAYl= FAEEA ettt A2 AA3(235)2 HIEA FAMDA)AA A1 HAZF(230)2] A2Al2 & (260) 7
Y g (BA) Abolol A, A 2Al1 R (265) 0.2 FAdET).

A2 AAZ(235)0] WY GBI B FA] FGNDA) A AAD Tl od] My G BA)NA ZSHAME
7] 3 B4 FX(200)2] FAZE A ghebxtl. whebA, wld G BAANA H] vl (240) 2 siA]H o] %

(270)¢] A He] WA FC] Gropxlrt,

e, A2 dAF(235)9] A SHRI(265)2 A2 EA5(235) 3 HE] W S(250) ol FAE iAol
(270)¢] A=A TS FAA7IH, TAHE FHo] A& oR AAHA FEF i),

of\ o

Ol)lv

Al AAZ(230)9] Az AE(260)F A2 FAF(235)2 AL HEI(265) Hol= 10pm (HES Fu
olAdTt, A2 HAF(235)9] AAZ HE(265)9 Z& 10um =7 2 4 Aok, Al dAZ(230)9 A 2A4
I e (260) 2 A2 FAF(235)9 AaAz A (265)0] AXNEE AAEA olok stz wpghzsA A1 4
AF(230)9] AaAT HE(260) 7 A2 AAF(235)9] A2AT FHE(265)2 Hoj= 10um °]F o]AEt. Al
AAZ(230)9) AzAz HE(260)3} A2 HAF(235)2 A2 H-(265)0] 10pm ©)8t=2 o] A% = 45, A
T (260, 265) ZH7bol Aol ©@AyE AdA o R shue] watR PAFHET, TR U F A9, A 1
AZ(270)9] e 28 A Aol o] Al dAZ(230) = A2 AAZF(235)9 ZSHel FAH Ao A
(270)] FAZE Y gkolx sAHo]AZ(270)9] 28 Aol F7tE 4 k. Egh, A A7 e (260, 26
5)°] %2 lum WA 10pum HAY & vk, Fo] lum o]do]ojol, djAMo]dF(270)9] A o] Hvty=
A5, Aol AZ(270) 0] Haol wid(240) 3 AA HFshe FEZAC o7k soju, H4e] il (240) &
2o I M7k A & Ark. Ed Fol 10um olstefok, A2A jE(260)H A AL HE(265)0] F
3] olA" 4 vk, AaAz sjE(260, 265)° o] 10um o3l A5, AZAT HE(260) 3 A2A2
H(265)°0] HAAY UF Mg g9 4 Aok A2z dE(260) 7 A2z HE(265)0] HAE A5
a2 F'(260, 265)Me @7 UE AR A Tol o8] AzAz 3EI(260, 265) ol HFAEE wiA
(240) T shAH o) AF(270) 0] A WAo] Frtst = Ut

X

I 2a B & 2bE FEehW, Al AAF(230)9] A R (260)F A2 AAF(235)9] AT FHE(265)2
Ao A AaA dEon FAHAG. orA, AdAow FIS A dEeld Al AAF
(230)9] Az & (260)3F A2 AA5(235)9] AL 3R(265) 0] 7ol S el JAAE A5, €A
e ozt AL oudth. Al A3(230)9 HEY FAT A2 DAF(235)9] ﬁHEﬂH Ao TdE B}
235 AHEE A5, AAT H260)7 AL (265 AAAew FUsA P £ o, A

% gl Zad 4 Aok,

HE WHF(250)> F719 f7]12te] wdlE AFEo] FARTE. e, A2 dAF(235)% HE W3S (250)
AE F19 fr|ge] w2 AFEo] FAHHETE. & 2bol A @FA W F(250)3 A2 AAF(235)8 4ol
o7 EAEIF oY, HE B ¥E(250)3 A2 HAF(235)S A2 dAZo] HFA] GG (NDA)NA A Z2A 3
H(265)S 7HtE ARk Ado|d ¥ R4 fr|wo] R AFH TEE sdsitt. & 2bE FxsH, Al

J
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

SIS31 10-2015-0074808

2 AAF(235)% AaAL HE(265)NA HAAK HE A, A (240)2 A2 AAF(235)9] AHARR W Ao
P},

T3S B oo o Aadge] g FYUME §7] g BA A A Al AAdFe] Aoz HHE 2 A2
AAZS 9e 729 AAdE Ay 93 diEoltt. FHAE f7] ©F A FX(300)F £ 2belA A
w3 ZEE §7] W FA AX(200)9F Al AAF(230)3 A2 dAF(235)0] A2AL HES zh= 9w
old B gE AL Adddor Fds

= 3& ek, A2 AAF(335)2 Bl WHF(350) Aol FAEIL, HIEA FG(NDA)S] LA A 1A
7 9 E(365)S EF3Th. All HAF(330)2 A2 HAF(335) 3 A2 HAZ(335)9] XA AE(365)S =
= gAYe2 A2 FAZ(335)9 Az HEI(365)2] AAAAM @S JFRT, Al AAS(330)2 AlolE
AAF(373) R F3F AAZF(375)S 23S, Al AAF(330)2 A2 AAZ(335)9] A aAL e (365)7 Hl
F 49 (BA) Aleloll A AaA HE(360)S EFH3HCE

w4 (340) 2w A H o] A F(370)2 ®Al GG DANA Al AAZF(330)9] AZAT SE(365)7HA] A1 A

(330) Aol FAE L, XA HE(365)S FoHF-El= HE HHZF(350) ol A", = 30 =AHE T
Zo] ofsf A ule]AF(370)e] A A RIETE A d. dAE a9 Ayt HAsEe= dEe a9e
A&t vie} Fd3i),

T4 B g o Aade] wE 7] @43 54 22 AxdE PHS AYs] 93 ARt E 4
T laolA AHE ZYE §7] 93 B4 AX(10009] ¥ EA G99 (NDA) 2 iy G BACAAM] T 24E
o] FAEE FAHES AW 98 M=otk v EA JGNDA) P WY FGBAANAMY A AL 9e
AR 57 2E FALAE dF B9 = 1bol TAE Bkl o] P49 4 gt

AA, BA 99, A GHolAM AFH vEA d9 L vEA G A iYg d9E ZE FEAME V]

E9ME 73S A4 dd EARE PAE F Y. AR Jhed A9 dd 8L EFolv=(polyimide;

t Zolu=(polyetherimide; PEI), Zzlolddl HEZdd o]=(polyethyelene
terephthalate; PET), Zg]|7FRMl]E(PC), Zvgviedadeo]E(PMMA), E]=Elo]=l(PS), ZEjojdllo}a¥
ol EEmEE H (SAN), *Eali’——o}ila‘e FA Y & A, A2 AAFL 719 2 F|ge] watR FERE ¥
El WA dFo Y = st

2 4A% }Oﬂ 11]1;5——;! o=
o

A2 AAF 2 Al dAFo] HFEA GG Lo FHHEE A2 AT P Al dAdF o=

HE G SHH(S130). A1 AAZF L A2 AAF HEHELS dE Eo] AaAa dEo] A vxaE o] &3

TEAAAE FHoR a5 du}.
F A1 24 dde] b2 Lo A ez e dri(S140). A2

4 AZS e dsts dAE Al ddE3 A2 @_oa—g = Al FUS npaaE o

3 LEIARE FAHOoR AASE dAolth, A2 ddAFo] =EHES Al dAFS AaA dHoz u

HYgozA, vgA dYola] Al AATo] A2 AAF el 11%}11 WS 2=

Al AAZT A2 BAZ Aol BA ddoriE WY AL

Aoz e AAR A g ®E FdEnh. ujAde Al AAFe Xllzﬂl JHEJE} A2 AAFe] A

H Alolol A Al AAT ol AL, A2 AT AaAT A} wid g Afololx HE HHF el

P, T3, v Al AT A e v ntEE F4, A7a 34 2

st B4 % Hol= shtel Ao AUk WA A HES
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