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4. Ez|o|0|E HAXA| in OTFTs

5.

bening 7 chasach

Yietal, J. Mater. Chem. C, 2014

Fukuda etal., APL, 2008

[Source [Au] | [ Drain [Au] |
anic sembconductor I3 . &i-(:
..?:j—}-ol A

Polylmide [K-PEPI-6F,30 nm)
Yoo et al., Organic Electronics, 2015

PVA (120 nm)

Substrate

[Source (Al)] [ Drain (Al) |
Zn0 semiconductor
Interlayer
Polyimide gate insulator

Gate (ITO)]

Substrate

P

k Jang etal., Langmuir, 2013 /

€ Plin organic thin-film transistors (OTFTs)
v' flexible substrate due to relative high glass transition temperature
v' gate dielectric (compatible to photolithography process)
v’ passivation layer

ZeonjSPyE P48 TH oYL
QUEM 22 Fojw HIIH S48
QIIHANZ CHYStA AZET QUL

X238y

Eg|ojojc MoK

wu et al., Microelectronics Reliability,

Passivation

Polyimide
(adhesion layer) —

Hyung et al., Solid-state Electronics, 2010

Metal line
Polyimide (Cused)
== pinholes == | 4um
1
l I l'I:'L'VlJS:Nl I T 100nm
Otimic mctal —* i
i ot AlGaN $ 30om
-+ GaN -+ I Ipm
- Lapped Sapphire - I 150pm
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0 o}
0 + OHN—  )—NH,
o o]

BPDA 1 p-PDA
2 s | 9 z + 200°C imidization w/ base catalyst
catalyst
o O O ”“{ >Jrn"iaa'o'c’Jr“ O O “‘< >+ *  High electrical, chemical stabili
HO 9
i 0 0 e . .
° i 2000C Pic)-200 + Dielectric constant: 3.2-3.3
o] o ¥ o o}
OH
P OO T ™08,
o 0 0830 HOO o} 0147n
PI{NC)-200
E ! 0.008
s 1E6 ) 0.007
£ B I 0.006 5~
= g™ 2 oo &
g 3 |r.-nr £ 0.004 E
E ([x] § 5
E 1 € nmg
e Z e 0.002
£ g I S iga )
3 |E.||r - 0001
I . . 3 0.000
1800 1650 1500 1350 z 1200 1050 = 112 ) o 10 s 20 25 7] 40 10
Wavenumber (cm”) Electric field (MV/em)
M M= HEQF 20|, O|0jE3t HHEE fls ERst 350 & O[&e 12 gXNZ| 3™ OTFT
HZ Al Z|EOILE T AX S0 2EER IS O/ = ULCE ol2gt EMTE s{AStAL,

base HOIE 0[8310], 200 &2 ¥HM2| SFUS=ZE O|DESE 100% T AlZ = U=

20| JHHERALE. ol2et 7|&S S 8HSF0| 7t OTFT & ZUM=Z Z2(0|0|E &M E

%
= e
3
— £
e E i
T
K
[
BPDA (10) pPDA 9) B ST S TR T
Ebectric ficld (MV/em)
Leakage
current Adhesion
= density at  Surface rms Surface energy of
Catalyst 4 | Gate Dielectric 2 MY em™' roughness  energy CyeBTET
———=» | insulator constant® (A em™)  (nm) (dyne em™") (dyne em™")
o o
200 °C KPI a4 2.6 x 107" 0.44 55.0 844
KPIC,, 33 a8 = 107" 041 451 M
s “ Measured at 10 kHz.

180"
—— micropatiem
Lo - 1E-5 ey |
2 1Es v = 30v =
- = -
R E g =
E [ENT £ ETPN e ==,
= s B8 £
£ . ©
g e £ ES g
] £ 000z =
= = e e
= s’ - E
€A1 =
0.000 =
112,
s e 2 30 20 18 0 10
Gate voliage (V)

.
28 (degrees) i Crabtey

/ e C,-BTBT
Sy {1 (Liquid Crystalline OSC)



7/I2ANt R7I=H AtOe] AT Ed2 OTFT 24 540 o 2 SIS TLh
7|2 | 22

RIIBL=HE= EE alkyl chain 3 aromatic I&2 0| ZkX| U7| 2O, &
o

affinity & =017 ?ldl, long alkyl 2&2 7HX|1 U= RE=HE =50 3 &4 E2[0|0EE
Hz=sto] BHOUXIZE RE = UJUCL I B4t affinity 7 3A HHER[JLD, F7|EE=H Q|
APPE SHE0] ZMECE TFT &XF £40] /M= A0E P2 = URULCEH
6. 8@ EZ|0|0|=E HAH|
= (a) Chemical structures, and (b) TGA and (c) DSC results of Pls
(a) (b)
100
KSPI-1
o e —
Wi oo Hy =\ 3
EN N—, —C - ey
OP ]’T ‘:-j 4 f‘
CHy n =
KSPI-2
% oo d
“N.;,I, J o "123_';3'}_ Temperature ("C)
0 &, © ., (c)
.2
3
§-4
T [[——KsPI1
T 5} ——KSPI-2
——KSPI-3
50 200 300
Temperature [ C}
- KSPI materials are stable up to at least 300 °C, and applicable to
the oxide TFTs in terms of thermal resistance!
gtFe E2(0[0lE fxE V| fIsiM= BtEA] EXE|Lt 3stEQl O|0|E3t B0
2asiet otX|[2H olg{et 3Fo| EHEE siZstr| f5td, |7|&010 == Z2(0/0|=
A7 JHEE QUACE Ol2fPt B (soluble) PI £ YHESZ FEZT EBEAAXE
7tX|= DOCDA 2} Z2 Z:-HE O|8aezM, R7[E010 Ciet B3ldE S7HAZ =
UAUCE O|HA H=F E2|0|0|E&s HI|HQ HALES Cha ZASHX| T 0JFS| 350 =
O|&e] &2 GHOIEE 7K1 A2l TFrT HEMZE F&3| AHE 7tstt HEEEEE

ZFEICE



= (a) Capacitances & (b) leakage current densities of the 300 °C-annealed
350 nm-thick Pl and 375 nm-thick YO,/PI films

&E 1E5 b
o B0t (a) ﬁ TES | | e Polyimide (b)
E aa e % 17} ==—YO /Polyimide
W gof S 1E8)
[=% Q
E ; 19}
E 40t E 1610
S = Polyimide S 1Em1
§ 20F | e=—YO /Polyimide 8 1e12
0 L N N E 1E-13 L L L
10 10° 10* 0.0 0.5 1.0 1.5 2.0
Frequency (Hz) Electric field (MV/cm)
= Summary of dielectric, insulating, surface properties
Gate insulator Dielectric Leakage current Surface rms Surface energy
constant density [A/lcm?] roughness [nm] [dynelcm]
KSPI 3.1 7.7 x 1010 1.40 55.6
YO,{or Al,0sNKSPI 3.2 3.3 x 1010 0.41 70.8
12 580 Eaot MotE TFT & BAM=Z O|80| 7I5otH AT 8AU4SH0| 7tset
USFES (Of: YOx, AlOx)2 =50, LetE gteHete] A EdE dHAZ &= /U=

o
=
SO PI7H EBIN ZAE HOISHS A AL £ UYL

= Transfer characteristics of ZnO TFTs with KSPI-3 and YO,/KSPI-3 gate

insulators s
E KSPI-3
[ Source (Al)] [ Drain (Al) ] 1E4 ) YO./KSPI3
Zn0 semiconductor seat =
Interlayer = F V4 =10V
Polyimide gate insulator < 1E6 1
[Gate (1ITO)] ‘é i !
Substrate 3 1Es8 f
£ 3
T 1E9 r
- Interlayer thickness: 15 nm =] it
- KSPI-3 thickness: 150 nm ]
- Zn0 aqueous ink was spin coated on et r
the GL and annealed at 300 °C 1E-12 L :1-[; P a. A .1|n. ke .zau. i .3;}. i .;n. A

Gate voltage (V)

Gate insulator Mobility (cm2/V-s) lontlom S-slope (V/dec.) Vi, (V)

KSPI-3 inactive - - -
YO,/KSPI-3 0.456 2.12 x 108 0.73 156.3
Sio, 0.135 3.07 x 106 0.67 18.5




ZnO AtztE B ME 0|85t TFT £ M&sH 2 Zut 7[F Si02 HAUKME AEBMS
=Oh gH A B Xt SHS LERE £ 22 HolsYch HUSHL SMSKe
SA0 7HX[&= =2t BAUAME M8EH = JSS 20|stC)
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