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C1-C52Zolw; Ry WA Ryt A2 EgF oz 4 27, C1-5¢2 =¥ a2(1-05¢2ol; Ry WA Ry

=

= AME 58407 EXHC8-208ZoH; n ¥ md MZ S5PHoR 1 x| 79 H5d 4 v E we o
AN o] mE F3dA= FHPFEAE] 100 WA 200,000g/mol,  vFEASA 5000 WA 200,000g/mol &
I on | PDIE 10144 4 3o}, old Aol &= AL ofyr}.

2 odyol o Ao mE FI A= 3] HESAdA et ol Axd 4 o, olfd ddxir) A 4
AE B IS ot AxE S Y2 2|

T WhSolA AFEEE F7] Svle ATEA o WESAZRY 2% 3 whgo] M-S Hlojux] ke W

sl wlelAl WAe] st

(484 1]
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A 1elA

Zo WA Zs, R A Re B X 8F8h4] 1oll4] 9] Aofeh wdain,

Ry WA Ry M2 =" o2 C1-C102Z0oH
X; 2 XE AR Egyor szl

n< 2 UlA] 100,0009] Ago]t}.)

T, B g B dye SRAE Tikete 7] AA aAE AlEd.

= AU g
womgel o ANdd e f7] A4 2aAbE R B 44D S gen, 4] FFAE 471 BF AA
F45o xdd 5 A

woh FAHOR, B owye] FRAE 7] B 449 FRYFe] AATAAR ALgH] oF AGH F7)
B9 A A AN EES A

EY E wES 2 By SHAE AR delAEYERYE es Aeshs AoR, & de v

7y WA 2,5 AR 59 oR 0, S EE Seoln;

Ri 2 RE A2 SHA0R C1-C402Ze]H;

Ry WA Re A Z SgAoR 4 wE (1-C102ZolH ;
Xi 2 XE AR 5Pder $4a B d2iln.)

A sk 2 el A Aol mE 3ok 1164 7, A Ziis M2 SHASE S E= Seolw; R B R,

v AR 5YHoR C10-C402ZolH; Ry UIA] RS A2 HHA SR (1-C10€Zolm 5 X B X&' AR 514
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[0141]

[0143]

[0144]
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[0147]

[0148]
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Wy o Aol me steky 112 EANE el AEAERE sgEe ¥ owy ek 12 EA
E FPAE AZSNAE FOAS A 19 HFES BekE ) o 290 AZYoE B Ay FHA
g golabA Axd & Atk

osh B wgel A FEel wE frEAAsE] tetel A@sht,  old @Hel dE e ok

(bottom contact)
Lo AAZF Ao
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qL oz 4
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L N
o
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[
=4
=
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0Q
=
e
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BN
g RO %
o
30 ﬁ\

H
2
4 2 i

=
X
N
ne b
[>
29
1

> M
2
(o
fr
i)

ol

ol

s
i

-4

o

2 oddel A AAYe mE 7| v Zdxgo= PyAgd F o
Y o] E(PAR, polyacrylate),
H|Z o] = (PET, polyetherimide), Zzol& @} o]E(PEN, polyethylenenaphthalate), &gl
H g e o] = (PET, polyethyleneterephthalate), Z##|'d@Adato]=(PPS, polyphenylene sulfide), o}
E(polyarylate), ZFo]"=(polyimide), EZ|FFHUo]E(PC, polycarbonate), EZoIAHAEZQ A
(TAC, tri-acetyl-cellulose) @ AEZ QoA HOJE X 23] QU Oo|E(CAP, cellulose acetate propionate)
FollA dEEE 1% oS A & . wiEAEAE W F37F 7hed el 22 FHr|de] A8d

2=

T

wowge o AAee] mhE Alol= AFe AUFHA F goit, o] @l U AL oprh 7
oJE AFE F(hw, YAND, (W, &), FFUHAD, FEUF FF(Al-alloy), FIRA0), F
2 B9 FFOomalloy) FoIM Hese o= shiz g4 5 A, ¥ o

AFe TEeLadIY, o2 Ay, Aas3Y A4W, 939 9 4

(Shadow Mask)E ol-§3 33 FolA Aesi WHe olg3tel IYd & o}, olw AL AL opy]

o, AlolE A=9] FA+= 10nm WA 300nmme 4 o uEASEA= 10nm WA 50nmO]

2 0y A AAde wE dAFE fFU1EAdY ke FriEAdRe] wdvt ke gsges FAHIY
fr7] stelrgewo g FAE £ gtk FUiEARMoRE HuE ks, deE A3, ALOs, Ta0s,
BST, PZT ol A®s= o shvh ®w= vzt ARd o otk flddstess VTP L, E2#e
WEeta Heo]E(PMA, polymethylmethacrylate), E2]2=Elo]@(PS, polystyrene), ¥=A L&A, ofaEA
@22, EFejelm =gl 22 ojw| = A}, ofHoH|2A] aEAL, opwfel=A A, EAA aLEAF, p-ARol
A EgAp, Al dEA aRAk, Rl (parylene) FolA AEHE o= sk = G JHE AR ¢
o, oo FAH = AL ofyrk. B wge A Arde] wE HAATS & = %
&

ool o Axde] wE Aa A 2 =g AFEe =R BAR o)FoFd £ on, gAY, &
2 |

AT e I = I o S =l e A
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=(tin oxide indium-based complex compounds);
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ol
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ITO(indium tin oxide)
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[60]PCBCR
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[0173]

[0175]

[0176]
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[0178]

[0180]

[0181]

[0182]
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[0186]

[0187]
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As &, &Fs, dFvE/de B e3bE/vhe/dF e 22 AfE A58 AREee Alo]

Auk 7] BlYAR = AAF(electron) 7t S0 2, AF(Hole)o] ¥=Foz wAuri= Aoy, wtd §7] ¢
GHAAE W2 ARl (electron)?t F=Fo2, AF(Hole)o] STz WUzl fgz, B 4y o5 BF
Zshsio}

o, B wme Arele s FAs MA@, /] AAele B APe A A% AU ®, B oW
Bel ugol 37 AAldlel o8l @REE AL ohth. o, AgHE % §of % B Folo] glojA e
A7k QrbE, o] wWeo] &ak: /1% RoklM B ANE AR A BEACR olastn i v 7
Avk, w3, T BAT /€A TY D Agol O wBEE AP Yl dn

H NMR 2= E=2L Varian Mercury Plus 300 MHz ® Bruker FT NMR spectroscopy system®. 2 ZA3} a1, 22
A &4 2~dEHL [V-1800 spectrophotometer(Shimadzu Scientific Instruments) o ZFA3FHT. =2

HOMO LevelS F3l7] 98l <=3 dAHF-d¢ A (Cyclic Voltammetry, CV)& CHI 600C electrochemical
analyzer& o|-&3fo] SA3Irt.
M, 2 PDI ke Waters 1515 Isocratic HPLC HX, 2% Aol BE 2 Waters 2414 AA=4d AEV|E2 +AH
GPCE o] &3l 80TlA 1 ml/min® €% o0-DCB(o-dichlorobenzene) &uj slollA SAHdFP o, Zg~
AT ELS AMSStY] BAS BAs8 Y

A

t Aa §5& 50 nl/Fo® sto] 2% W9 0 WA 800 T/HX & @ 10TH &M FHs).

N

Ao 1] F3A 19 A%

—

GA1: 38E 1-1(4,4-dimethyl-4H-cyclopenta[2,1-b:3,4-b' ]dithiophene-2-carbonitrile) o] A%

HO  Hydroxylamine hydrochloride N

=
—
e
Sy

NMP

11

4,4-dimethyl-4H-cyclopental2,1-b:3,4-b" ldithiophene-2-carbaldehyde (2.0 g, 8.54 mmol) & NMP(N-Methyl-
2-pyrrolidone )(50.0 mL)°l <91 ¥ Hydroxylamine hydrochloride (0.7 g, 10.1 mmol)E AA3] FH7}sF3itt.
HS E3HES 1156 TollA 8 Az 5 wHAIZl & deos YAAHY. HE2=2va 2 E& HUlste] &
g & 4 old ofAHIOlE (9 1 DE AMESe] Azt Aol Ay ARuE 2 E E3 AAste &

A 1A FA etEs 75 AT (1.4 g, T1%).

¢
J

I NMR (300 MHz, CDsCly) & 7.50 (s, 1 H), 7.39 (d, J =4.9 Hz, 1 H), 7.07 (d, J = 4.9 Hz, 1 H), 1.46

(s, 6 H).

oHA12: 3} E 1-2(3,6-bis(4,4-dimethyl-4H-cyclopental2,1-b:3,4-b' ]dithiophen-2-y1)-2,5-
dihydropyrrolol[3,4-clpyrrole-1,4-dione) 2] Az

FeClz /Ma
R

tert-Amyl alcohal
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[0188]

[0190]

[0191]
[0192]

[0193]

[0195]

[0196]

ZIHSd 10-2021-0073475

20 mL ¥F$ Zg}239) sodium (0.152 g, 6.36 mmol), FeCl; (0.051 g, 0.318 mmol)E 7} 5 ml tert-Amyl
alcohols #H7F & o, =& A7 &3] @ wWi7zkx 100 T2 7k 33k, o|%, 4,4-dimethyl-4H-
cyclopental2,1-b:3,4-b' ldithiophene-2-carbonitrile (1.0 g, 4.32 mmol)S 3ZhHol H7l 3 &
diisopropyl succinate (0.35 g, 1.73 mmol)E Z7} F3t}. 12 A7 &<k wvk 3 & "S55 40 C= Y7
Al71a, wEkE (8ml) B oFMEAF (3 mb)S FH7F dglth. RS EFES st &, WEs, ofAE 9 it
o= MAstY AYES J A aAR F5EIoH (0.6 g 64%), °]E F7F AAGe]l the ¥HEE X9
Ed=

oA 3: 3} & 1-3(2,5-bis(5-decylheptadecyl)-3,6-bis(4,4-dimethyl-4H-cyclopental2,1-b:3,4~
b']dithiophen-2-y1)-2,5-dihydropyrrolol[3,4-clpyrrole-1,4-dione)2] #|Z

B il - Ciakos

KOHKIDMF

3,6-bis(4,4-dimethyl-4H-cyclopental2,1-b:3,4-b"' ]dithiophen-2-y1)-2,5-dihydropyrrolo[3,4-clpyrrole-1,4~
dione (1.0 g 1.83 mmol), KOH (0.31 g ,5.50 mmol), EEUHE*E*E] KI (0.015 g, 0.0915 mmol) —Z&]a 18-
crown-6 (0.05 g, 0.183 mmol)Z DMF (60.0 mL)o] =<1 & 11-(6-bromohexyl)tricosane (2.68 g, 5.50 mmol)
£ HAs "7tk W £3RES ROTWHZ4Mﬂ‘E”_WMV]qgfuuﬁé%ﬂﬂﬁq.Q%ii
et 2 55 Hrtete] &% & 4 0 gEEEAE (9 1 DE AFESY] At A A9 azqtE O
Ao E T3 AASt PES AHM DA ZA F5 AT (1.6 g, 64%).

I NMR (300 MHz, CDCly) & 8.95 (s, 1 H), 7.29 (d, J = 4.9Hz, 1H), 7.01 (d, J =4.9Hz, 1 H), 4.12 -

3.93 (m, 2 H), 1.78 - 1.60 (m, 2 H), 1.53 - 1.43 (m, 6 H), 1.36 (dd, J = 14.5, 4.4 Hz, 2 H), 1.19 (q,
J =7.2Hz, 47 H), 0.84 - 0.73 (m, 6 H).

A4 keI 1-4(2,5-bis(5-decylheptadecyl)-3,6-bis(4,4-dimethyl-4H-cyclopental2,1-b:3,4~
b']dithiophen-2-y1)-2,5-dihydropyrrolol[3,4-clpyrrole-1,4-dione)2] #|Z

NBS

Chioroferm Br

_20_
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[0198]

[0200]

[0201]
[0202]
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3} 51-3(2,5-bis(5-decylheptadecyl)-3,6-bis(4,4-dimethyl-4H-cyclopental[2,1-b:3,4-b' ]dithiophen-2-y1)-
2,5-dihydropyrrolo[3,4-clpyrrole-1,4-dione) (1.0 g, 0.74 mmol)Z Chloroform (30.0 mL)o] ¢l = NBS
(0.29 g, 1.61 mol)E HH3] H7tslrh. AolA 3 A Fet AvARl & &g fjZRRvgor =
i B2 A st FEES MegS04E AxAZIaL 73 dtolld wFstar, A - gFzave (3 2)S
AHgste] A7t AelA HY ARmEIHIE FI A PHAES IHA 1AHAZA F5 FTE.(0.9
g, 81%).

1
H NMR (300 MHz, CDsCly) & 8.89 (s, 1 H), 7.04 (s, 1 H), 4.41 - 3.54 (m, 2 H), 1.82 - 1.62 (m, 2 H),
1.45 (d, J = 1.3 Hz, 6 H), 1.41 - 1.31 (m, 2 H), 1.31 - 1.06 (m, 47 H), 0.79 (t, J = 6.7 Hz, 6 H).

GA5: FEAL o A%

CigHzpe o CraHzs

Pd,(dba),
P(o-tol),

Chiorobenzene

CrzHas™  "CogHoz

b Suishe 229 (Stille) AEE ¥-&S ARgste] SRAE A% STk, Schlenk flaskel 3,6-bis(6-
bromo—4,4—d1methy1—4H—cyclopenta[2,1 b:3,4-b ' ldithiophen-2-y1)-2,5-bis(2-decyltetradecyl)-2,5-

dihydropyrrolol[3,4-clpyrrole-1,4-dione (3}&%& 1-4, 0.3 g, 0.1978 mmol) 2 5,6-difluoro—4,7-bis(5-
(trimethylstannyl)thiophen—Z—yI)benzo[ 111,2,5]thiadiazole (0.1309 g, 0.1978 mmol)Z PrfF Sz 2dA

(12.0 mL)ell =3k, A& 3fellA 20 & &< &718 £, Pdy(dba); (0.0036 g, 0.003956 mmol) P(o-Tol);

N

(0.0048 g, 0.015824 mmol)E Zr=oll H7F & tha, 110 TollA 48 A3 &k wrkAIZ
Bromothiophene @ tributyl(thiophen-2-yl)stannanes <=x}4o =2 F9]3te] Wk 7143}
AR, 2 F FFAE wetZol JAANZT. vBZA SFAE Ao & ¢33 v, A , 9
bR FRBEYEOR FaHor S FEo] o A vk, HEF AAES WESlA AL IF
ol AXAA g AFAH A RAN FEEATHO0.24 g, 73%).
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[0204]

[0205]
[0206]

[0208]

[0209]
[0210]

[0211]

[0212]
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[HA]e 2] T&A 29 Az

CqoHzy-, CazHzs

CizHzg™ CqgHzy

CioHz1n_oC 12Hzs

Fdz(dbals / {0-OMePhenyli aP

G005/ PivaOH / Chlorahenzene

CozHzs CroHz29

Schlenk flaskell 3,6-bis(6-bromo-4,4-dimethyl-4H-cyclopental2,1-b:3,4-b ' ]dithiophen-2-y1)-2,5-bis(2-
decyltetradecyl)-2,5-dihydropyrrolo[3,4-clpyrrole-1,4-dione (3}&& 1-4, 0.3 g, 0.1978 mmol) = 5,6-
difluorobenzol[c][1,2,5]thiadiazole (0.034 g, 0.1978 mmol), Cs,CO; (0.1933 g, 0.5934 mmol) &3l PivOH

(0.0197 g, 0.1978 mmol)S FF FE=2wA (12.0 mL)ol =9k, Ax shollA 20 & B¢ €718 3,

Pd,(dba); (0.0036 g, 0.003956 mmol) = (o-OMePhenyl)sP (0.0055 g, 0.015824 mmol)S WH8-&3&o 7|3k

o2, 110 TollA 48 AJZF &9t WA Y. 2 & FEAE dekEd JAA AT, vgA FTAE oo

3 % g2, SAHoRE e, olAdE, At P FE2XE 0 H4Y FFo| o AASIT. HF A
[e3]

=
e wEZe FAATIAL AgolA HEAA I A4 DA F5EAT0.22 g, 73%).

[HA]e] 3] A 39 Ax

MesSn—_ S~ SnMe; C i
CoHzy U ) {0'2"‘25
s e ,
Pd;(dba)yfP (o-tel)s

C hlorobenzene

2o Foiskd 298 (Stille) AEE WeS ARESte] SAE Alx &3l

Schlenk flaskel 3,6-bis(6-bromo—4,4-dimethyl-4H-cyclopenta[2,1-b:3,4-b']dithiophen-2-y1)-2,5-bis(2~
decyltetradecyl)-2,5-dihydropyrrolo[3,4-clpyrrole-1,4-dione  (0.200 g, 0.145 mmol) %  2,5-
bis(trimethylstannyl)thiophene (0.059 g, 0.145 mmol)E F4= FZ2WA(7.0 mL)oll At A4 lollA 15
i B #7118 £, Pdo(dba); (4.1 mg) B P(o-Tol); (5.4 mg)E ZFE] H7F ¢ ohg, 110 CTollA 48 A7k
T WRIAZAT. I ¥ REE ARoZ Ul &, FHAE WeEd HAAZAT. vAA FFAE oo ¢
3 FHE v dEgE, oMAE, A % SEEXFOR FAHOR HAY FEo o AHAET. HE A

e mlEZolA JAATAL Agolr AxAA gk AFA aAzA F5EAT (0,14 g, 74%).

Mn =160kDa, Mw =190 kDa, PDI =1.18.
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[0215]

[0216]
[0217]

[0218]

[0219]

[0221]

[0222]
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[0224]
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[0227]

[0228]
[0229]

[0230]

[0231]
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HONR (300 MHz, CDCl;) & 8.83-8.89 (broad, 2H), 6.91-7.16 (broad, 8H), 4.04-4.08 (broad, 4H), 2.01-
2.03 (m, 2H), 1.53-1.59 (m, 12H), 1.42-1.15 (m, 80H), 0.84-0.86 (m, 12H).

Se
CioHo Me;Sn SnMe;
" ‘Z,CEHQS AYS
(B)
Pd; (dba)/P (o-tol);

Chilorobenzens

71 AAd 3ol FjkE A WAl e BE OARESE S AlQlstae Arld 33 FdstA
Arjste] FFA 45 AXSHATH(0.16g, 82%).

Mn =110kDa, Mw = 130kDa, PDI = 1.18.

I NIR (300 MHz, CDCl3) & 8.88-8.95 (broad, 2H), 6.90-7.18 (broad, 8H), 4.04-4.10 (broad, 4H), 2.01-
2.03 (m, 2H), 1.53-1.59 (m, 12H), 1.42-1.15 (m, 80H), 0.84-0.86 (m, 12H).

[ % —same,
W

Py{dbal,Plo-tol);

Chicrobenzens

A7) AN 394 FHgE A Al FFE CES ARSI RS AdstaE AAY 33 U
AAsle] S 55 ARSAT(0.17g, 82%).

Mn =130kDa, Mw = 146kDa, PDI = 1.12.

I NIR (300 MHz, CDCl3) & 8.95-9.14 (broad, 2H), 6.60-7.06 (broad, 8H), 4.04-4.10 (broad, 4H), 2.01-
2.03 (m, 2H), 1.53-1.59 (m, 12H), 1.42—1.15 (m, 80H), 0.84-0.86 (m, 12H).

[HAle] 6] TFA 62 Ax

Pd,{dba)./P{o-tol);

Chlorobenzene:

A7 AN 3olA FFE A Ot FEE CE AL AL AYstnE AAd 373 HY5HA
= Jz3sktt (0.16g, 72%).

11
>,
ol
o
2
of
%
2
(@]
Ll
N

Mn =126kDa, Mw = 144kDa, PDI = 1.14.

I NIR (300 MHz, CDClz) & 8.95-9.11 (broad, 2H), 6.60-7.10 (broad, &H), 4.04-4.10 (broad, 4H), 2.01-
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2.03 (m, 2H), 1.53-1.59 (m, 12H), 1.42-1.15 (m, 80H), 0.84-0.86 (m, 12H).
[0233] (Ao 7] A EASA
[0234] 71 AAld 1 WA AAld 64 AxE A 1 WA 6S SREEFY o FFAEY F FTFIG9S
goduist BRFEAA Fgstel, 1 A%E 7 E 1o JAsAL
F 1
[0235] FEA [ SN A (nm) E Aoy (nm) E, (eV) Enowo (V) Eno (eV)
1 802.856(s) 870(s) 1.01 -5.68 -4.67
2 822(s) 826(s) 1.27 -5.48 4.2
3 824 821 1.34 1.34 —4.11
4 836 835 1.32 1.32 —4.05
5 810 813 1.33 1.33 —4.10
6 823 824 1.35 1.35 —4.15
[0236] 3 10] AlAlekE vbe o] B e FEAY Fed EAS Avny g 9 dEFA ZH2 802 WA
836nm 2 813 WA 870nm MWolA &5 peakE UERICH, LA Eo|HT BEAJEH A FupggdAd o
o] 5 TE. o]ZHEH & wgo] FIA= BRI B BEAUAA Fol Aol TUEE AL & & AT
[0237] el 2 g ol 31| low Band gap energyE 7HA §7IM LA AEEA Hdlo)lsLr) sAES o 5 9t
[0238] T3 2 owge F3A 3 Ux 69 TGAS WHez ZAHse o AxEs & 1d YeRRAT (
a =% 3, b FgA4, ¢ FFAS5, d: =g 6) T 12REYH B #ygo FIAVE 4
4ol TS ¢ & Ao
[0240] [AAle] 8] 7] |22 9] Z
[0241] IE2 n-=3¥ Si /Si0 (100 nm)felHE It fHF} A4 FEEeE ARESIY ARSI
AAEA T 7] OTS (octadecyltrichlorosilane) & F&3+ S 12 0TolA 3 0E=SH
ojdyslsiey, B el AAlel 3 X 694 A" FFEA 3 WA S 47 Z2AlA
wol ¥E7 Smg/mLd FFA A2 27 Azsdn
[0242] Azd FFA A4S OTSAHZE 7| Ao =1 FIHIT.  oF Ayl FddE SyHulxo
A 200CoA 2 0EF<t ﬁéa}@q upReto g Aot A2 150 pume 1500um<
F4% Au AF (80nm) & FHde] FUIEANZHE AxFHAY
[0243] Azg 7t frEAX~He B4 ZAde &7 ® 24 Uehir
x 2
[0244] A Hslol s HtAslol 5= t=Roly 4]
W max (CmZ Vil Sil) H ave (sz Vﬁl S l)’F Vth ) Lm/Ioff
3 0.13 0.11 £ 0.02 0.41 + 0.03 104
4 0.15 0.13 £ 0.07 2.86 = 0.03 104
5 0.19 0.17 £ 0.02 3.65 £ 0.05 104
6 0.22 0.20 £ 0.1 5.83 £ 0.1 104
[0245] s B uge] FFAES olgste] ARE FIEAALE 329 Skl ol Aol BE FF gholth

_24_



7+

=

=

10-2021-0073475

ol

d Ué]:]] ( Ion/IO“ )

=

=

H
oo%

i
=)

1
s)

1

Vv

2

Fo] % 5= (em

[0246]

5

g
/nlA\ i q ‘,.lmv_l = ‘:m_AwIHL ﬂo o f—
O_ B X < _év — s o_l _
_EO _éo ‘.LOW #o [y = = s
] ) R = T o N
= W o= T = ﬁ - M 5 UG
< Mm w Ao = ) SEI m# Mo o Mo o M = o))
ot T a U = - o R Wo ~r q ) o) dr R o o
w ° o ] R % o ® 5 H o oK = &
2ok b o 5 X o N ol % o )\ F TG
> s 5, S L oL ey Q] T T QT B Ly W
L ° g # o Gl T % Jp 0 @ ¥
a il e —
LT S SE 4oz 258 @y
iy 2 o gig d = gz e
i A - =re < k=3
go = O ™ < T oo i) = I 3 iy bt
o< =) i N T K E M- = o au of
N S { =i 5 B = = Eo 3 WA_.O ~
< o | > N o ) ~ T = o Mw X oA
—_
TR s T o Y P ey =4 o
R I < ) T o X
X BE o = ° < 3} = ol T < . R{I ]
7 T do T ® o > ﬂw o 5 MQTL N B
tﬁﬁ@ﬂﬁ T o 2R : ow Rog o E
o Ne i ' = _ ~—
< B &m B ok in T ® B AL Hp W B o ®EX
Nfo I oM R < olo - = ™ iy
2 L 2. T 2 oy B L oeEE o F
o Mm T T w K e b = R TEw Bk ~
) o { L | —_— —— °
PT e UW%M% & Te g g = E
@NrN%@u MHJH% o = T h N
o ﬂ ~ iy ,mO _wmu T I = = m ﬂ W o %o
o o &) —~ - —_—
i = SR Mo 3+ b i q R i T o o
v { Mo i op B g Y _%_u s % ™ o) = o o
g_we s Trow P H o3 2 5
ﬂﬁ)% 5 uaﬂr.arm T =R T B ~ R
_E®EEcx Sy RS ® SFF oz =Es
1r7mﬂnﬂﬁv. G o= = gl oﬁﬁ < ~
SRS =y 27 = x 2. o Ll * i
%ﬂ(ﬂocﬁ Ez iﬂﬁ%ﬂ e ~ g J) o ®F T
ﬂu%@%;uoﬂA - w2 . 5@M(7W i BT R
o cn U= PR 2w Rm T o o E
H _ETT oo < 9 R DR SETE o EF o
: T oo oo = B2 ¥ o= Njo Dok 5 5
2y ol e W o TN up R
= — o & M s T W om o R = s 2ok
ciiwEy N A L = X
+H . PO o T o 473 N v BF K T e N
L oz o° S g aﬂulwd;f% rep P T iw X
2 W B MmXE B WD © T = N g =
oy WX o o by < G ™o o oy
T g Mo .1 e w oo O : o M HoHS - I
~ < wﬁz>;,wsAiL o T T F w LB
rodg TR " | T W w B a X EN
= Z N T W e | 2 D
FE s,];oo? ~ ® . B W Jlﬂua
SRR EE X g7 X T Sz w
% T o oy M :,_M ) Fo
3 3 - I o Mo
=S =2 2 = o X T o
A “ g
a —
=8 S @ = —
(o] 'e) <t
S [\ ) —
— S ] Al —
—_ ) e [
= MM e}
=3 N
=

-25-



ZIHSd 10-2021-0073475

=y
EH]
(a) (o) 100 5% waignt loss 3740
£
z 3
= E &0
2 )
S z ]
20
0 20 w0 4w e son 700 o 20 %o 46 S0 edo 760
Temperature °C} Temperature ("G}
ic) (d) _
10 57 weight loas 37X 100 5 welght loss 3ET0
80 &
3 £
= 60 E &e
: $
e £
i i
1oe 200 we 4w sme  eoe 7o o I TR T T T T
Temperature [*C} Temperature ["C}
EH2
(@), ] cot-opp-t| (D), ] CDT-DPP-TVT
04 5
0.8 Mﬁ‘%ﬂ%\ 0.8
=) =)
0.6 50,61
= )
] == 0.4
= 041:-338x10°s 0411=530x10°s
—s— Measurement 0.2 Measurement
0.21 . Stretched exponential fitting 7] —o— Stretched exponential fitting
(Vg=-20 V, Vo= -1 V) Vg=-20V,Vp=-1V)
0.0+~ : : - 0.0 ey T y T
10 100 1000 10000 10 100 1000 10000
Stress time (s) Stress time (s)

_26_



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 6
 기 술 분 야 6
 배 경 기 술 7
 발명의 내용 7
  해결하려는 과제 7
  과제의 해결 수단 7
  발명의 효과 11
 도면의 간단한 설명 11
 발명을 실시하기 위한 구체적인 내용 11
도면 26
 도면1 26
 도면2 26
