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Abstract: We investigated solution-processed indium-yttrium-oxide (IYO) TFTs using apoly (methyl methacrylate)
(PMMA) passivation layer. The IYO semiconductor solution was prepared with 0.1 M indium nitrate hydrate and 0.1
M yttrium acetate dehydrate as precursor solutions. The solution-processed IYO TFTs showed good performance:
field-effect mobility of 13.13 cm?/Vs, a threshold voltage of 8.2 V, a subthreshold slope of 0.93 V/dec, and a current
on-to-off ratio of 7.2 x 10°. Moreover, the PMMA passivation layers used to protectthe IYO active layer of the TFTs, did
so without deteriorating their performance under ambient conditions; their operational stability and electrical properties

also improved by decreasing leakage current.
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Fig. 1. Procedures used for the fabrication of IYO TFTs.

channel width }2 7= channel2 A
contact AA(source), E&9l(drain) A=+

28 24 ZAM7](metal evaporator)S o] 835to] Al
100 nm S 2 10°° torre] Rz oA ZAtstect. %]
Frog ougdor st Axte] Ak Aats WAls
VAL B 59r3 PAdshr] 916l tolueneo]] PMMAS 8-5]A]
7| spin-coating& %1s§ati o0, xlF QoA 100°C
9] 2=0o|A 241 5t annealingg AAI5He] 30 nm
F79] PMMA 23 J/d5titt. o] & RAtAA} mheto]
Bl 24 Au]Ql Agilent 1500 BE A}&5te] 4xte] A
A 59 e 371 BN St

3. #nt &

AFSt AZHS output curve EHOA
ehelgh Axolct. AAreh AA= 57| FollA
Exo] HWalt}h Gate voltageZ}

(a) 80x10° F
6.0x10* |
z 40x10
(2}
he]
20x10* |
oo}
(b) 10°

Ids(A)

Vgs (V)

Fig. 2. (a) Drain current versus voltage for the solution-processed
IYO TFTs at Vg = 5 V intervals (W/L : 2,000 #m/200 4m) and
(b) transfer characteristics of a solution-processed IYO TFTs with
V4 = +30 V (Inset: AFM topographies of IYO film with a rms
surface roughness of 1.4 nm).
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Table. 1. Summary of the electrical characteristics of IYO TFTs.

Mobility S/S
(cm?/V) Ton/Lo Vi (V) (V/decade)
13.13 7.2 x 10° 8.2 0.93

30 VY @ saturation JHoA drain current’} 8.0
X 107 AQl Z1g AT & Qi 2% 2(b)= AEFet
2ALO] transfer curve ZHO|A Q] /d5o|tt. Drain
voltage?t 30 V¥ o, transfer curveE +Asf mzt
DEE £33 AUS & 1) Yoot 449 8
o}2bo]E= mobility 13.13 cm?/Vs, current on/off
ratio= 7.2 x 10°, 2EIXQte 8.2 V& &olgict. 1
Wolal Zbel Aok moo] AElE Rk d@o)d
(atomic force microscopy, AFM)2 £3 &5t 21}
olu] 2 X 2 um Afo] X2 A7t W AAHoR 1
2|Q19] Afo] =7} H]|£35}il root-mean-square (RMS)
2ol 1.4 nmQl 21 A 2 gloc,

72 3(a)= AX}of| passivation g7J0] o] Z0jx|A]
ore AHlz gate Ao ulolojx MY A4HOR

7

AlolE Hd2 A& 02 JrofFol| ot saturation A
R

=1

F7F SAIEA] X5t oAl 252 E0E 4 qloh
E3t 28 3(b)= 2AME 371 FolA 5Y ¢ =&
9] current on/off ratioS &QIst ZAxto|ct L&A
o= Q|7 stio] Fofst 4tetg ESHX|ARC E4o=w
It @l AIRE R0 = EE QS W ERAAEY A
50| A3 Hopx|= AS AT 4 A

O]712 Aol E At o7 oz Qg 415 oy

1
Nefol Aol e ARGt Ao S0 4FS &
A A T F BB Al mF0] 5] Aa, 28
Aoz REAY olF U RAMFY Fao] o3t A
o2 FYHOE /712 Pejo Heut BHo| v
BRFS & 4 Yok T 2 R0l A A vt
Zo| PMMA 298 E3) A2 g

(o]
AsHtrap charge) 42 PMMA FE O 2 213}HA]
P

FARE L S AHAAS st
NEg Bot Al Eol PN 25 5T 4

3.0x10°

(A)

o

0.0 i—
0 100 200 300 400 500
Time (s)

Fig. 3. Electrical and environmental stability of IYO TFTs of
(a) output curve distortion and (b) time-dependent current
decay.
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Fig. 4. (a) Transfer curve of IYO TFTs through double sweep
and (b) retention stability test of the electrical stress states of
IYO TFTs under constant bias.
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