wo 20187194220 A1 | 0K 0000

2018 3 10 ¥ 25 ¥ (25.10.2018) WIPO | PCT

(12)5.—31§§35‘?4=j1 ot FMA FAEL

19 A 71]% Xl]]il]}xﬂ' };_L}ﬂ 75 é\‘ OO A T A
95‘\ 10) A FNHZE
Al &7 ¢
an ZAEA Y = WO 2018/194220 A1

(1) =A53]EF:

C23C 16/44 (2006.01) HOIL 29/49 (2006.01)
C23C 16/448 (2006.01)
21) FAEEAE: PCT/KR2017/008697
(22) TAEYY: 2017 ¥ 8 € 10 ¥ (10.08.2017)
(25) E99: gk o]
(26) TNAA: gk o]
(30) +AAA K,
10-2017-0050307 2017 \d 4 & 19 ¥ (19.04.2017) KR
(71) €492: 3738 7]&4d (KOREA ADVANCED
INSTITUTE OF SCIENCE AND TECHNOLOGY)
[KR/KR]; 34141 th7A] 247 digE 291, Daejeon
(KR).
(72) 2=} 9A 7 (IM, Sung Gap); 34141 th A A 54+

tf &= 291, Daejeon (KR). HF 3 (CHOL Junhwan);
34141 A A §-2d 7 &2 291, Daejeon (KR). FE7F
(JOO, Munkyu); 34141 thA A] 524 7+ o 8+ & 291, Dae-
jeon (KR).

(74) & 2l: o)A G = (LEE, Cheo Young et al.); 06133 4 &

Al 74T el sl &R 123 115, Seoul (KR).

(81

(84)

AL (HE A7 S, 7t BE /Y =
] F8 ¢ H3E 93}9]): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

AAQ= EEe A gle 8 7hest BE FFe o
) A8 B3 & 93}ed):. ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), T2k Ao (AM, AZ, BY, KG, KZ, RU, TJ, TM), -7~
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

0

=5 A BALR 24 oF S (FoF A|212(3))

(54) Title: METHOD FOR PREPARING POLYMER DIELECTRIC LAYER FOR THIN-FILM TRANSISTOR

(54) 2 o] BA: vt ERNAAE G At A A A ] Al =

(a} . i
¢ PN
CEA DEGOVE M . i
$CEA
p(CEA«o-DEGDVE)
() (d)
- Nis A —pCEA
3 ) —peaD
s —pCi
g ‘ —pC1D3
€ 1 2 3 ‘l
g 2300 260 2200 i
3 [Raman shift (em™
12200 800 400 0 402 400 338 396 P {
Binding enorgy (oV} Binding energy (eV) E i
(c} [
= H
5 100
E
g
H A Rt
3
& ‘ : TEAE
E W0 000 2500 200 1500 1000 500
BOEA  pCIDI  pCIDT  pCIDS Wavslongth fom”)
(e}
10 nm —
PCEA (R@0.28 nm) PCADT (Ry20.21 m) I@nﬁ(ﬂnﬂﬁ! e}

(57) Abstract: The present invention can increase the dielectric charac-

- ooy,

A0 nm

(57) L.%A: B L2 JfAIA & o] &3
chemical vapor deposition, iCVD)& ©]-8-8lal & {3455
Eff & Aleo]ofito] E(cyanide) B S

Hmsie] Aiute] AABAL F71A

o ohP g AN oS- 2

S VA 1% TFTS A 2Hg

teristics of a dielectric layer by using initiated chemical vapor deposi-
tion (iCVD) and cross-linking, by a cross-linking having a divinyl ether
functional group, a monomer having a cyanide or hydroxyl function-
al group and exhibiting a high dielectric constant, and exhibits a very
small leakage current even at a very small thickness of 20-100 mm so
as to be applied to a TFT using an organic semiconductor and an oxide
semiconductor, thereby enabling a high-performance TFT having a low
driving voltage to be manufactured.
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A4 A Hal A= 1 o] 3-9l H 1“1‘771]7}49-?33?-—
HA G ATPAHAE o] = dol = gHA| 7} ,\;\E}(R. Parashkov et al.,

All-organic thin-film transistors made of poly(3-butylthiophene) semiconducting and

o >
1 2 oo !

various polymeric insulating layers, Journal of Applied Physics, 2004 Journal of
Applied Physics, 2004, Volume 95, Issue 3).

H. Kawaguchi et al.i= 2-A| o} 50| & o} A H #| o] E B4 & 7tulsto] ARSI A 7E
AAZLTE ofsf) EetzntE o] &3 Bt FuEE FrbH R dAdTeR
AFE ot dAEA o #ek &o] A o] A ETHH. Kawaguchi er al.,
voltage and hysteresis in organic field-effect transistors, Applied Physics Letters, 2009.
Volume 94, Issue 9).

Y. Liet al.i= Abolotto] = 28715 7H A 2 w4 = 25 34 st

ARl E AAA 2 AL IA T A5 S FA18H71 93l 600nm ©] /2] v -5-
FAL T 7F 75 o] 471 R. Parashkov er al. 13 3} v} 7R 2 @9 H A o
AIPAH2E o] 7]l = 2| 7F ATH(Y. Li et al., Organic thin-film transistors
with novel high-k polymers as dielectric layers, Polymer Chemistry, 2015, 6,
3685-3693).

Y.-S. Choe et al.¥= CYEPLZ 7hilsto] 3Rt AA5A] o] Ao E A A
=245 Tl oy, SEF A nE #4571 /8l 60 nm ©] &2 F71 7}
Lo g EA G AMA RS ol o] A7 AN AL, Al
A&kl e o 3 2E el A 2= 7F FHbE 97 ATH(Y.-S. Choe et al., Crosslinked
polymer-mixture gate insulator for high-performance organic thin-film transistors,
Organic Electronics, 2016, 36, 171-176).

M.-H. Yoon et al. <= poly(vinyl phenol) (PVP) 7}l ¥ 8§ EH ol nE2 Ed=E

o

Aol E ARAZ ALEBto] & §8459 20 im S E 0] g TN A o
AASAE F03)) AAY TE TTR FAL o Qout A i $7 ot
542 7] o2l oM, B A8/ £ 217] W] 14 F7] v

EdA iEﬂ (OTFT)Z 9] §8 2 &2 5= A7} 9t} (M.-H. Yoon et al., Low-voltage
organic field-effect transistors and inverters enabled by ultrathin cross-linked polymers

as gate dielectrics, Journal of the American Chemical Society, 2005, 127,
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10388-10395).

M.E. Roberts ef al.:= PVP 2L ¥-AE 7}l A1 A 47| M.-H. Yoon ef al. 331 ol 4 ¢}
PFEE7EA 220 nm = 9] gF2 T AJASA & F-A 8= A0 E
AAAE AL vl Qlo) ARt F-3 g rF vl 2har, A R A S
o] &3k TFTo| A 3] 228 & A| 227} F4EE v} 1t} (M.E. Roberts et al.,
Cross-linked polymer gate dielectric films for low-voltage organic transistors,
Chemistry of Materials, 2009, 21, 2292-2299).
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AFPAIAAE 7 H = AL EA 0 7 3l= 152} AT A 23]
BHoubg o el Aby] i al Aol ke ¥ ehahi= vkt E Al X A A E
A 3 sk o)

W o] ulg} YA A S AR S 3Fs ] S A
3} oA (a) AR BEA 2 34

FTIR 2= *Jﬂ 8.9 (e) 6“4&1 a1 E-219] T AFM Ol W o]
T 2E B o) upe) JfAI A E o] 83 818172 H S o] 851 (a) A H

AR FAAF AES Y8 Civs. /57 (thickness) “LE] 32 ; (b) T4 ¥
AR AT 54 B7h R (o) FAds B S A gz o)

LS 3% 4ol W (a) 20nm 7 2] pCID1E ©] -8 MIM 4719 TEM

E A A 271D 9] pCID1-& ©]-83 MIM &4 Cif, Ci-E;
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1/ 7 (thickness) L& 3 ; (c) A ¥ L F-A}2] A B2 |
FrAda 2 ok A e el
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(b) EM 2 H(transfer) 54 1 3Z; (c) o} F(output) 5744 L 3Z; (d)
-7 0] E(top gate) IGZO TFT &2} 1-%; (e) E W 2= ¥ (transfer) 54 12 2; 3
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Hg o] mh & E AT (transfer) 54; 2 (¢) 28 A4 e g 13z o)t}

dg o] A A 2 FAAHQL A

U2 Al 0 2 Ao x| &= gk, H WAl Ao M AR E BE Vs A H 9k
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BEHE 2 Ve Eokoll A 2 A A oL B 02 AR E = Slo|t

2 g o A = T A A & o] 8¢+ 31871852 H (initiated chemical vapor
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7t A o] 35 7 g 5 & o] &ate] Thalel mbE fAd EA S
Haststar, -3 AAEAL S Foldto] gFE TN R Ae HA s
ZEeH Ao Al 5RO Sit) o= of 2] ALp A& OEA 24 483
T A

A7) 71 58] A gHE A eF o, o] & 5-A o) upekA, Fe, H 4,
TEASE, BA, Fol, A, EekaY, i, 98, AT dloly T& ol &
T AT AV EYaEHoR = %F/] o & &l (polyethylene, PE),
=2 Z 2 & dl(polypropylene, PP), 2] 2~ # (polystyrene PS), =&
1} 32 &+ o] E(polyethylene naphthalate, PEN), F/] of &l &l
] @] 32 & #| o] E (polyethylene terephthalate, PET), = 2] o} 7] = (polyamides, PA),
2 ¢ ol =¥ (polyester, PES), % ¢ ¢ 3}H] | (polyvinyl chloride, PVC),
2] 9-9 ¥H(polyurethanes, PU), 3 2] 7} 2. 4| ©] E (polycarbonate, PC),
=2 94 3}8) d &) Wl (polyvinylidene chloride, PVDC),
=gl " E g} & F 2 2o & @l (polytetrafluoroethylene, PTFE),
=]l H = Eﬂ = A E(polyetheretherketone, PEEK),
Z g Eﬂ = o] 1| = (polyetherimide, PEI) 52 AF-&3 4= 9)

B ukol) glof M. 7] Abolobtol © i Bl S A 48718 7hl Bkl

2-A] 0}—L°ﬂ gl o] 77 & ¢ o] E(2-cyanoethyl acrylate), A] o} =1 &l

o} = 2 ¥l o] E(cyanomethyl acrylate), H] g ¥l 2 Alo]o}i}o] E (vinylbenzyl
cyanide), 2-3] =5 A] of| € o} = & ]| o] E(2-hydroxyethyl acrylate),

2-3| EE A 2 22 o =1 H ¥ o] E(2-hydroxypropyl acrylate), 2-3] =5 A| F- &

o} =1 & 7| ©] £(2-hydroxybutyl acrylate) 2 2-3] == A] of| &

| el o} = & 2| o] E(2-hydroxyethyl methacrylate) = 7-A] ¥ ol 4] A8 %] = 1
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grjdo e 2 218715 7HR 7 A E = shy =
HAEA BFE A8 T A2 A4l 2AS F aakA o] A4l

IEEER S ES L)

CEA<} DEGDVE, pCEA & X% 2] ™ (homopolymer) 2 p(CEA-co-DEGDVE)
TgA Y 3184 -2 E X 1(a)ol YEFA S5, HEAS} pHEA
% % 2] ™ (homopolymer) ¥ p(HEA-co-DEGDVE) &5 3#| 9] 3184 42 & &=
d(@°ll ERH AT e =4S YERH = Alo] ol o] =(cyanide) 21871 E 7H
CEA ©E] 9} 3] =% A (hydroxyl) 21871 & 7} 7] HEA 94 3= iCVDE
o] g-alo] F A 52 4= v} 3% DEGDVE ¥H&FA| = 8] d o]l 8l Z(vinyl
ether) 2871 9] A 2}7] 54 (electron donating property) 2= {13l 2} t]Z
FHORE @507 F3to] ErlEstt. uhelA DEGDVEE &% &<
e 29k F3o] 753} o] ¢ ek 54 0 & 213 DEGDVE: 2 % CEA &=+
HEA® 9+ Z3tslo] F3hd = 7] Wil 353 W] DEGDVE®] ol
HAazhd = vk W] HAEAD S A 7] 7] #8l A = 7Fil(crosslinking) 7F
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glo] Ho] A7 iCVD 379 -2 100°Cell A 300°CAFo] o] bW Hehull E 2 5 of A
T A o] o] oA, F8kA ululo] Z=2E| 1= y| gk T o] £ 57} 10~50°CE
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8
100mTorr & 273 7 -5- T3o] o] FoA X #| gAY S2E 7t =2 A=
A7 At gl an Ay SFERA S S22 FA 9 Bdo] Qo g
T H A7kl 10~100& Hold A5 T 2AFA7F b A FAAAA 5=
A F ol A

g 2 o B A 73 Yol 2-Aol ol e o} A - H o] E 9
delgda e shudol el 2o 3534 L= 2-3 =S o
dlol Ee} vyl d A ) u) dof 8] 2 9] FZ34 7} 20~200nm <]
2] 31 5.6~142] § A, 0.1~5MV/em ] 73] A ¢F 2 30~300nF/cm?
GAPAE RS 7HA] = A EH 02 5= LA At et

4

ol o gk a1t 2} d A v uhA] S A= 25~40nm ] FA 2 5.5~6.59]
A3, 3~4MV/em 9] 93] A 9 2 120~280nF/cm?®] T H A G APAH A5
AT BEEE 2-Alob ol '’ of 1 - g o] E 9}
el e v ol e 2 o] =& 0] 1:0.25~0.50¢ 7= 212,

Sl ESAlE oA o] Eof H (el = e E)H v ol Bl 22| ZH| &0
1:0.50~0.60% 5 21

N
N
o
-1>
O

Fhs whn

}

Ot
uly

g Uy e i ohE pgel A 4] ada Aang

H

=l = U}Eq 7 o] E (bottom gate) BF2} E X ~F A}
E(top gate) I E iﬂi ) 28] &2} = IGZO U E A X A E] A2}l
WO R ah= vub EWA| A A Qo o] A= A1

o
N,
19
=)
1
£
Y
T >
z
[ H
ﬁd

29 1: iICVD 34 = ©| &3l %A p(CEA-co-DEGDVE)®| Az
3% & A (p(CEA-co-DEGDVE)) 9] 1314 242 iCVD BH&-7] Wl 59 %=
A 2] Ao ARl F- @R & v A 24t pCEA S .= ¢ Ai;cz
t}2 Al 2472 CEA:DEGDVE=3:1, 1:1, 1:39] f-38))e] 534 =
J 34 & f-#k) ol whe} pC3D1, pC1D1, pCID3E ™ 513l o}
= 3 e el ey, 8371 9] §F# - 60mTorr, 7] 3
FABIR o, A A E g R EellEr] 8 e E
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9
L5232 130°CE 7FE el
1]
RN 8% 22X S4E 1K XPS B 0184 £4E 84 QEE U CEA 2} DEGDVE Q) Z4H
N Flow rate (scom} CEADEGDVE Atomic % CEA:DEGDVE
‘ CEA DEGDVE TBPO flowntemtc ¢ N QO  (ipolymerfim)

CEA 047 0.48 68,0 1.2 a8

PG 0.49 0.7 0.48 31 68.0 (X 2.4 84u6
pCiDy 0.8 0.29 0.48 n 683 8.4 33 792%
plDy 034 0.44 0.48 13 68.8 6.8 244 66:34.

N/\] o 1: o%%iﬂg] stetd 24 2 B 5
o 2 A B9 g8hA 2485 22187] 98] XPS(X-ray

photoelectron spectroscopy) w218 X &3} 51 ). A3} ol Y X](binding energy survey
scan)Z} N1s 218/ % 23] E & (high-resolution spectra)S- %= 1(b)ol] Y EFY a2
7] HolH & Fal A%sE A MEEE £ 1o ekl 35 3A el

N-& CEA @A o 7 EA| 57| w0l o] & S3f Ao 24 HstE
wzhel = vk 5 1(b)2] Nis aLs 5 23 E gl o) Yeldl v} o]
DEGDVE®] ak‘j] 7} S 7Fe 45 N9 3] 1 7+ 5 (peak intensity) 7} A~ S8
g1 = A ATh XPS ¥4 HAlS Sal 35 A & 74 8= CEA%

DEGDVE®] A8 & ALkl L, o]i= &= 1(c) ¢} 3 1] YER vhef A} &=
L(d)ell YEFA B}} 2o pCEA % 2.3 2] ™ 9} 3534 2] FTIR(Fourier transform
infrared) ¥4 2 A 3Ps}F ). & 1 }L 2250cm-12] 3o A C=N ~E A
3. 3] A (stretching mode peak)S X% 31, o] I =1 7%+ (peak intensity)+=
DEGDVE®] %t 4 Q1 o] S-7b a5 A3l t). th& 57 4 1 3] H(peak),
of| & E0 29001 A 3000cm 'l A 2] CH, Z~E @A 3] A (stretching peak), 1730cm’!

o 5l o] C=0 ~E#| A ] A (stretching peak) e p(CEA-co-DEGDVE) 2] 3} 8} 4
T2 9 A8 v. 53] DEGDVES] #-%©| 27}5“’” w2} 1160cm ol A ¢
of| ~e| 27| 3] H (ester group peak) = A 3FS 3L, 1090cm 1ol A 2] C-O-C o H| =
3] A (ether peak)i= 5 7FFtE ol & F-3] &5 A el 3}8H4 24 9]
ZAY AL, ThEEA o] theFg 75 A8 717HICVD 88 B8l &4 WA

(e}

% I(e)oll -2 it AbE o] fAcEE 1] A (atomic force microscope, AFM)
ol X & YTt B 4 icvDe A WA YT R A T2
7 2] ] (conformal coverage) 54 El+-°ll 20nm2] §F-2 F7 ol A4 &= | & o]}
U e (dewetting) &> A Fh(defect)= WEFHA] ST B A & UHE F
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10
A 1] 4 -2l (phase segregation) E H.0| A] & kaL,
A 7 F EA| i (root-mean-square) 71 2 7] & Inm ©]5Fe] v §- S &
YER S0, o] = TFTE 2] %] 8ol gloJ A w9 Q8 o] 07 2}-8-ghr],

3% 34 p(CEA-co-DEGDVE)2] 7] 4 54 ¥4
A TFAe] A4 S-S A A
F4:-4 A A -F S (metal-insulator-metal, MIM) A& AS 50nm F7] 9] 51 7
At

shel Al 218k ei ek, % 2ol vhebdl vheh o) 7} iAo A& thE

o
°
ofo

7717 (electric field)ll WHE 7 d A 75 ¥418H31HE pCEA T W22 ™ ¢
FAATE 128E v)-$- A9 = A F 7T w9 =251 333 A SHbreakdown field)
302 MV/iemE - B2 FFEo] 7] wjitol] Alo]E Ao r o] &g
71th & 7] o] E i} pClD33= 4MV/eme] 743 A 7] o A %= = A 77} 10°A/em?
2 o) $- kA uk §- AT 5.6 07 AT A 0 2 2He G250tk 2(c)ol)
LERS Hhe} tFo) Z7EalA(DEGDVE)2| ¢h&Fo] wold 45 73
7 osh A w g3 Aok FhehS gkl st 4= g 53]
=& F§ 721459 3MV/em ©]49] & 3t A S 7hx H A o] 24 o) 9la,
o =2 F A} §h2 T A 9] A5 kARl iz EAR

o] 2] & 54 olt},

pCID1& ©| 83 MIM A A}e] ©H 5314 2} & 1 7 (transmission electron
microscope, TEM) ©| 1] 4] & & 3(a)ell YEFH AL TEM o] ¥ A1 & -3l 20nm
FA Y Zaht R A AAtE AR dFuF A= % ulg- F A5
glst 4= A At 50, 30, 20nm T 2] pC1D1S ©] &3 MIM
A AP A - 2 vs. 23} (frequency, ) A 714 (electric field, E)
F()vs. EEAS E310)¢} (0o HERHA T B8 2A)13=

N
N

o
Q
©
rlo
=)
[\
o

G

547 A
pCIDI19] =& F 342 18 100nF/cm? ©]4F2] T\ Ao AR A H 2 Z1e
e Az, 53] 20nm F7 2] pCID1-E o] 83+ A Aol A = 270nF/em? A &= 2]

3.2x10#A/cm? ©] &) wfj - 22 = dH 75 B3], o] = DEGDVE] 9} g
Sk 7kl wiiEol o), HEgk 83 & o] &3] rhald FEje] ddvks
3] 9l A= 25 100°C 039 29 FH e FA4o] &7 H =) H)ef &
M o] A = iICVDE o] &38to] 42 T4 §lo] 7hal | aia) vhehg

1

A Al 3: F53HA] p(CEA-co-DEGDVE) A 1 U8 3t MIM 4 A}2] 7] A 4
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11

ey

ARl FAA gls f18 MIM &S Ee] ol e =l

| ©] E(polyethylene naphthalate, PEN) 7] ¥+ ¢ o] A 2}3} 3t} £ A4 -2
o 1.5MV/eme] #7148 %42 0 &2 713k AL ol A &=}

& (tensile strain)e 7}5h= WA 02 HIAESISI T 71 A3} pCIDIE

] MIM A&2p3=2.22%9 174 WP oM = AAEA S 7483 vk
pCID19} H] 28k 3o AAEAE 71 ALO, Tﬂ% AAT2 1.33%9]
A4 WS 7S W AAEAE doje]= Alo] #2EE = A3

(o]
i

—
é o,

O

o,
oo oX 2 |H

ol rE L=}

(o]

Azl 2: iCVD &4 2 o] &3}e] &5 A p(HEA-co-DEGDVE)2] A| %

Az 10 A ¢} v}z 71A) &, p(HEA-co-DEGDVE)®] 31814 %4 iCVD
w371 Woll T4 == G A ko] Ao 2l e & vk A 246Gl
pHEA S ¥ & o} A & & Al 2472 °F HEA:DEGDVE=1:2, 1:4, 1:69]
) FEAE A6 L, FEFA S 58] o) u}e} pHID2, pHID4,
pHID6= W st let. ol #ek YR = 1 20 eI oW, vEH-3-7] 9]
F# & 70mTorr, 7| # £ 5= 30°CE F-X| 815G o, WA A& o)z
a5l7] 8] e E 25 3= 130°CRE 7FL 39 T}

[3£2]
CHUH (HEA, DEGDVE) ¥ Z2U3} 3% 2¥X19 XPsE 0|3 R4H Y2 Y¥E
Namo Flowrate (sccm) CEA:DEGDVE Atomic %
CEA DEGDVE TBPO flow rate ratio c 0
pCEA 0.73 048 64.1 369
pH1D2 048 0.87 048 12 670 330
pH1D4 0.36 13 048 14 675 325
pH1D$ 0.24 135 048 16 676 324

A Ao 4: A2 ¥ FF5 A p(HEA-co-DEGDVE) 2] 21 7] % E-A4] ¥4

3 ¥l p(HEA-co-DEGDVE)E A A| o 20] 4] ¢} w}2k7FA] 2 50 nm 77 9
o2 ulF A FE o] 23 MIM AAE 3 #1714 Aol EAS BA59 Y. &
4(b)e} = 4(c)oll HEFW vEef o] ZF a1 o] F-d4= 2F 40 nm 57| ol A 2]
*” A3 548 WAR Ak pHEA 22352 3= A A o] 2] pCEA

ZEH G A ATIA 2 RS E 142 52 ol AT A2 ] [ vl $-

a1 JM 7 S (breakdown field) H=8F 0.1 MV/cm;cz ] - gEOo. S=2=0) Q)
7} 3L A(DEGDVE) 7} A 7he) i 52 Ak 5ei= Abt) &) 0 & 7k &b ak gk-e
Tl el AAL ST AA FTFe AL ,% 3| pHID6-S 3} 3] A ¢lo] 4.8
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MV/emE uf-§- ZFgh A A} 5 5 e vt &= 4(d)ol] YHER BEe) o)
DEGDVE®] gtafo] Wold 45 77 Lozl
o] = AAlef 204 & Aok b A ol A 2]

e %
AABA L AWH D¥A BAR QY] v

® oox
ot
uls
o mY
F>
ol
ot
>
[-'Ij
o
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L
o

A Al o 5: FF3A| p(CEA-co-DEGDVE) A uke] Az} 541 4

pCID1 A A2 p-& (p-type)
2,7-U1 S (1P 22 E] ol = [3,2-b][1]¥ 2 E] 2 3(2,7-dioctyl[ 1]benzothieno[3,2-b][ 1]b
enzothiophene, C8-BTBT)& WH= 4| 2 o]-8-3}= v} & - 7] o] & TFT(bottom-gate
TFT)$} n-8 (n-type) 1+ -2F-7 -5 A} 0] = (indium-gallium-zinc-oxide, IGZO) &
HE% 4| 2 o] 8-3}= ¥ 7] ©] E TFT(top-gate TFT)ol] 2 &3} a1, AAF T2+
k2t & 5(a) 9k &= 5(d)oll HERH AT A F 152 918l C8-BTBT TFT 9] 73 -¢-
34nm, IGZO TFT 9| 74 - 27nm®] v|-¢- ¢k 57 9] pCID1 Ao E d A&
o]-g3} a1, Aol ZF ghelbv] E = 3 3¢ YeR 2l tl. C8-BTBT TFT )]
E 225 3 A(transfer curve)(&= 5(b))°ll YEFSI =0, TFT+= -5Vol ] 2] vf - w2
Z et H o A &= Al i+E A $h(threshold voltage, Vi) B3 2V E 1] -$-
SEoxTE Aol A 8] A E| YA A= T EE A] kAL, =2 o] F 5, w9 2FS
B 2 ¢} o] BFell A 2] 718 7] (subthreshold swing) (S.S.), 3= /2.3 H] & (on/off
ratio) (Io/Le) 7} HZE Gt o] 81§ nAl 5o A EAT & T A G
AR A2 Qe =2 3o =] AFE AAGANAME A& 5 AL (=
5(c)2] o} A (output curve)), ©|= 7| HFro| =9 -5 29} &
=& 29 ARVF 7= Yool 43 Ao v
HFE] - Al o] E (bottom-gate) 3 B ©] TFT 44} €] ¢ & iCVD= 8-v] & AF-8-3H4]
7] disell oFgllell )= F(underlying layer)oll <=/ 54| &} pC1DI1
A& §-A| o] E(top-gate) B O] TFT AAboll 5 438t} 415 &eled +
AT, webAM 5145 9 IGZ0 TFTE A A stel A -5 4= ALt C8-BTBT
oA eF FAFSHAl pCID19] 2 S A A G A WA 2~ Q18] IGZO TFT+=
+3V ool -] 7hs gL, o] F X9} L/l 30, 107 0] S & w5

=R 3).

¥

[3£3]

GOFEM) VD) palniNe)  SS(nVidecade) ol

CLBTET botomgete) 1608 20(01) 1822000 %5183 >1(#
1620 fop-ete 28 4803 NS08 0922 >0
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[96]

F4] 2 3kS wl(pristine) <}

< 7Fs

¥ A (transfer curve)
2 7492 W) % 6byel AA0E ER Ao E A A =

[E]

PR o | 5 5(a)ell YERH TFTO Q178 ®

[97]

5 6(b)°ll YERH AT

KeN
=

Ea

2 7hge wel £
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T

7S W VT9} S.S. W3
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[7d - 2]
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[T 4]

4% 5]

[ % 6]

[T 7]

[ % 8]

15

A9
Atolofrfol = L= S| EHA] 227 E 7Hx] @hEEA 3 vr]d o H =
28715 7Hd 7FL A & iCVD BHE 7] W& F- A Z1HA] 7] gl
Atolofrfol = L= S| EHA] 227 E 7Hx] @hEEA 3 vr]d o H =
A871E 7Hx 7haAl o] g3 A & A s GAE sk MAAE
AL-8-3F 318173 2HGCVD)& o] &8 ariAl HA o] Al 2y,
A1kl o)A, 71 Akelofrfo] = B = Sl =5 A] 28715 7Hx]
A = 2-A o) ol & o} 71 & 2| o] E(2-cyanoethyl acrylate), A| O] 5 H| &
o} = 2 #| o] E(cyanomethyl acrylate), H] 'd ¥l A Al-o]o}r}o] = (vinylbenzyl
cyanide), 2-3| =5 A| o| & o} = & g o] E(2-hydroxyethyl acrylate),
2-3| B A 22 o= ¥ o] E(2-hydroxypropyl acrylate),
2-3| EF A o} 218 ¢ o] E(2-hydroxybutyl acrylate) % 2-3] =5 Ao &
| Elo} = & ¢ o] E(2-hydroxyethyl methacrylate) = -4 ¥ -l A
MENE] = 15 o) 0l AL EA o7 3= nH-2 Ao & 2+t
Al 18kl oA, A7 Qﬂ]‘éoﬂ HZ 28715 7R 7ha A =
o] (ol & @l =) )t ) d o B] 2 (di(ethylene glycol) divinyl ether,
DEGDVE), 1,4-+ %t} o] 2 t]H] Y ol €] 2(1,4-butanediol divinyl ether),
E g (o &gl =2l )Y 8] ol B 2 (tri(ethylene glycol) divinyl ether) 2
H E gkl & &l = 2] 2t v] ol B 2 (tetra(ethylene glycol) divniyl ether) &
TAE el A DB E = 18 o] Sl A& EXH SR Sz aLE A A
A ZHH
Al1grell 3l A, 7] Alelofito] = HEi= Bl =E Al 2} =
A o A7) v el H 2 28715 7H] Zhal A o] Fd B (EH])S

l

T

-

O

|
| Zg] o) do e 2 9] 554 7F 20~200nme] 7] 2
31 5.6~139] A1, 0.2~4MV/em @] 33 F 9F 2 30~300nF/cm22]
Za ARy ﬂﬁﬂaﬂiﬂﬂbﬂiiﬂ034foﬂg@q
6atoll Q1o A, 2-Alol ol €l o} 77 2 ¢ o] E 9}
dael v el s 2o mu]fo] 1:0.25-0.50% A& 5F o=

2-3|EF Ao e ol ¢ o] E9}
Held =g dol el 29 534 7F 20~200nme] 57| =2
Z2H5) 31 6.2~149) §- A4, 0.1~4.8MV/em <] 2] A ¢F 9 30~300nF/cm?

0
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o BeR A AN LE A AL SH o s LyA A
Aol Qo) H, 2-5 = 5 Ao D o}z o] o] =5}

el g A e Frl v ol 8| 2 o] 24| 80] 1:0.50~0.602 A EHF o=
B= 182 g olvl,

A6 = A8 LA AArS F ook e EW A AE 241
A108}kel] A, Z7] et EW ] ~F AR v A o] E(bottom gate)
grer El A 28] AL B A0 E(top gate) HHET E WA B A} Him

1GZO o} E <] 28] el A& 5702 shiz vhuk B4 2] 24,

o |
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(a)
41("\/\30 P LN m
CEA DEGDVE Hn
PCEA A
o) " pICEA-co-DEGDVE)
_:2531 Nis A —pCEA
3 |—pcto1 T c1s ) :Pc:‘g:
S [—opc103 |, pe
%‘ 1s —pC1D3
[ ' 1 2 34
£ 2300 2250 2200
T [Raman shift (em™
1200 800 400 402 400 398 396 o A
Binding energy (eV) Binding energy {eV) E
(c) e
~ 120} W CEA ~
£ ] 3oecove g
© 100t
£
% 80- Y
g 80}
g 40! N |
g% B0 000 2500 2000 1500 1000 $00
O—pCEA  pCIOT  pCiDT  pCiDd Wavelength (cm”)
()
10 nm . — e —
PCEA (R;20.28 ) pna_muﬂ, PCID (R2021 )|~ (FO1D3 (RS54 )
e o
N o LXY } ! ( 4
) !
‘.}' T a : 1 .
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