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Abstract: In this study, a femtosecond laser pre-annealing technology based on indium zinc oxide (IZO) thin-film

transistors (TFTs) was investigated. We demonstrated a stable pre-annealing process to analyze the change in the surface

structures of thin-films,

and we improved the electrical performance. Furthermore,

static and dynamic electrical

characteristics of [ZO TFTs with n-channel inverters were observed. To investigate the static and dynamic responses of

our solution-processed IZO TFTs, simple resistor-load-type inverters were fabricated by connecting a 1-MQ resistor. The

femtosecond laser pre-annealing process based on IZO TFTs showed good performance: a field-effect mobility of 3.75
emy/Vs, an Lo/Ior ratio of 1.8x10°, a threshold voltage of 1.13 V, and a subthreshold swing of 1.21 V/dec. Our
1ZO-TFT-based N-MOS inverter performed well at operating voltage, and therefore, is a good candidate for advanced

logic circuits and display backplane.
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(zinc tin oxide) [4,5],



A7 1A 2 stel=gAl, Al31E Al pp. 50-54, 2018'F 14

A AR
g Hatol

2 lojA] gol it
5%

z

o

u

o riok
oX.

o

it
i)

18

(peak power)9]
HMEx Fo|qE o

o rTorr 2 oo

gejstof

£
-

fr 2> o |

=
W E &
et

2 o o

S B
ool BY Yl
30| 7 (atomic
ES

s [ -V curves
2holstr]  ¢JshA force

bl Bt

LR

L

a3 1o B Aoy slmolal stRATo M
heavily doped n-type Ag]& ¢o|HE AFESH metal
oxide semiconductor (MOS) [19,20] 7|¥to& A&=
[0 7ute] Aetg wheA] 4xfe] 2EE UEpdr) 7|
oA S AAY IS oA furnaceo] A thermal
oxidation ¥A1-E& &5l 100 nm9] SiO & AARIA|FH O,
o] mep} A|%(piranha cleaning)& ©|-&sto| BEZF
A= AAlstR

g F 7Ivre] AEtE wreAl 542 UEUle
59 1Z0 Bfarg AAsh] oA Alefeg 0.1

M indium nitrate hydrate [In(NOs); - xH,Ol]x} 0.1
M zinc acetate dehydrate [Zn(CH3COO), - 2H,0]&

- 71
- a

= =
5

51

Fig. 1. Schematic representation of the IZO-based TFT structure.
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Fig. 2. Schematics for the process of generating organic chemical-
induced defects, comparing thin-film formation of IZO solutions

with femtosecond laser pre-annealing.
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Fig. 3. (a) Drain current versus voltage for the IZO TFTs at
Vgs=5 V intervals and (b) transfer characteristics of the TFTs
with Vds=+30 V (Inset: AFM topographies of IZO film.
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Table. 1. Electrical performance of the IZO TFTs with femtosecond

laser pre-annealing at 5 s.
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treatment time (s) (cm*Vs) o ) (V/decade)
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Fig. 4. (a) Static characteristics of resistive load inverters based
on IZO TFTs and (b) dynamic response at 1 kHz frequencies.
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