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Abstract: We investigated the effect of a post-annealing process using ultraviolet (UV) light on the electrical properties
of solution-processed InZnO (IZO) thin-film transistors (TFTs). UV light was irradiated on 1ZO TFTs for different time

periods of 0s, 30s, and 90s. We measured transfer and retention stability curves to evaluate the performance of the

fabricated TFTs. In addition, we measured height, amplitude, and phase AFM images to analyze changes in the surface

and morphology of the devices. AFM measurements were performed by setting the drive amplitude of the cantilever tip

to 47.9 mV in tapping mode, then dividing the device surface into 500 nm x 500 nm. In the case of IZO TFT irradiated

with UV for 30s, the electron mobility and I/l ratio were improved, the threshold voltage was reduced by approximately
2 V, and the subthreshold swing also decreased form 1.34 V/dec to 1.11 V/dec.
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ANZ 4 glon), vad Fe Aol 1459
E X AE(thin-film transistor, TFT)Z& AAr&
910l gro] ARgElx ek [10-12]

L

1 2

SHAIRE ol2ieh &8 F7gS ol&et I ¥4 9y
< 71EY A SA 57800 vlsiA tiwAol &8st
71 g A71A dsol vlud w2 oot [13,14].
Et ol L WY ¥4 & d2 =Tt e EofAl

© D0l ot mEtA ot W2 Bt ddEE
siastz] ffsh et 94 & mHAY, XY F 7
MR 5785 EslA Etetel AW AstE wkste
<9 ot A7t ol R R| ALl [15-18].

= eedAes 8 378e= AAker 1Z0 TFTo| &

y
TR oR ot AlAl Wultra-
violet light, UV)}2 & AIZH 59t ZAlstol 89 37
of we uu} FAT L AN 5 W} AskE YAl

qr}. 215802 A 120 TFTO] 452 7t 9
8] transfer curve®} retention stability curves &%

[e)
0,
B M

st on], AR o] (atomic force microscopy,
AEM)S o] g3to] IZ0 TFTS] W Aejs Asieict.

2. M3 Wi
a3 18 2 =Rold drst Axtel AE B
Uepdch Aatst EdAEE 120 45 7wl

top-contact bottom-gate tx0|, heavily doped
n-type A2|& HAo|HE 7oA} sHE HAFo2 ARESH
¥t 12049] Atst FA(oxidation)E E35f heavily
doped n-type Az]Z Yolm o] 100 nm9 SiO,
AANSZ FAHCH, o] HS049F H.0. 5 41
H]&2 60°CofA]l 208 =9t sulfuric acid peroxide
mixture (SPM) AIid 5782 ZA1e8stict. Aid2 P/dst
L 1205S AASE] 98iA 0.1 Mo indium nitrate
hydrate [In(NO3); - xH,0]2F 0.1 MQ] zinc acetate
dehydrate [Zn(CH;COOQ), - 2H,015 8|42 ZH|s}3
o, 2-methoxyethanolo] &38jA|Zict. zkzto] Kol
O] ZU2A] acetylacetong AFE-3tY O H, indium &
Aol WEE NH;2 Avtetect £ g0 83 B
d2 FAsH7] fsiA AbA ¥t ](magnetic stirrer)
£ o] &sto] 60°ColAl 1AIE &<t 700 rpme] £ 2
stirringsto] ] 2elAlZich ol% 23| LalA
71 indium 893} zinc 8¥L 7:3 B]E&2 E36}
g9 2ZoA 2417 59 500 rpme] £E2 F

2
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Fig. 1. Schematics for represent of the process of the IZO thin-film

transistor structure processed by ultraviolet post-annealing treatment.
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TFT+= top-contact bottom-gate Gt =2 drain current
@} gate voltage Ato]9] HAAIS &3] transfer curve
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9] 712 wfulE &l Ast o] 5= (mobility), AF &

T a2
H](on/off current ratio), +8X (), subthreshold

swing 22 T}e Ao 2uE Estery (19,
w Vis
[(Is = Tciu( I/qs - I/th, - T) I/(Is (].)

Al (D& XAy A& Hd9(linear current region)o|
A9] drain current TAAIS UEtY D Qlod, Cx=
AAZoMY o9 wAT AHAE A(capacitance),
wel Le Rjdao v A7 & ol5E
(field effect mobility)E 9ju|stt}. /[ ZFo]l oj-
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glo.
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Z3} o],
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Fig. 2. (a) Transfer characteristics lgsVgs curves with Vg=30 V of
1ZO TFTs with UV irradiation for 0 sec, 30 sec, and 90 sec and
(b) electrical retention stability when Vg=30 V, V=30 V for
600 sec as functions of UV irradiation time.
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Fig. 3. Comparison of electrical properties of 1ZO TFTs with UV
irradiation for 0 sec, 30 sec, and 90 sec with (a) electron mobility and
on/off current ratio and (b) threshold voltage and subthreshold swing.
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Jd 3(a)et (b)E EUZ dl, UVE 30x% &9t &AL
St 170 TFTY A& UVE ZRASHA] &L 120 TFTY
13l electron mobility?t on/off current ratio ko]
SFAE]9l o, 1V, %Yol 10.32 VoAl 8.29 V2 FFAE
9ltt. Subthreshold swing %= 7]1& 1.34 V/decd
A 1.11 V/dec2 ZFAEQICH UVE 90X =QF RARSH
[ZO TFTQ] 3% on-off current ratio o] UVE &
AsHR] @re 4to] Hlal 571519 00], subthreshold
swing &= 0.84 V/decZ gAY ZuE &y £
olth. 5FR|RE electron mobility?} 2.42 cm?”/Vso|A]
1.35 cm?/Vs& ZtAstl Vit 2 V olA Z7tsho],
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Fig. 4. AFM nano-particle height, amplitude, and phase images of
500 nm x 500 nm scale of IZO TFTs with UV irradiation for (a) 0
sec, (b) 30 sec, and (c) 90 sec.
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