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Abstract: Recently, oxide semiconductors have assumed a pivotal role in electronic displays and transparent electronic devices
such as amorphous indium gallium zinc oxide (a-IGZO), characterized by high electron mobility and excellent stability. a-
IGZO is very suitable for next-generation applications such as flexible displays because it is possible to manufacture high-
performance transistors even at low temperatures. However, since the electrical properties tend to deteriorate in high-
temperature environments, research aimed at improving thermal stability is needed. In this study, a low-temperature plasma
annealing process was introduced to improve the high-temperature stability of the a-IGZO thin film. This process enhances
electron mobility by reducing defects in the a-IGZO film and provides stable device performance even under high-temperature
conditions. As a result of the experiments of 5 min, 10 min, 15 min, and 20 min, the a-IGZO TFT, which was subjected to
plasma annealing at 160°C for 5 min, showed the best electrical performance, especially in charge mobility and current-voltage
characteristics. The technical potential for improving the performance of a-IGZO-based display device was emphasized, and
the foundation for applying this power generation to flexible displays and next-generation electronic devices was laid. Future
research will focus on determining the optimal annealing conditions by exploring various temperature ranges and plasma pa-
rameters to integrate these results into the actual device manufacturing process. These efforts are expected advance significant-

ly to advancing next-generation high-performance display technology.
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Fig. 1. (a) Schematic diagram of effect of concurrent low-
temperature plasma annealing process a-IGZO TFT over time and
(b) schematic diagram of effect of concurrent low temperature plas-
ma annealing process.
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Fig. 2. Output characteristic curve of a-IGZO TFT according to the
effect of concurrent low temperature plasma annealing process (a) 5
min, (b) 10 min, (¢) 15 min, and (d) 20 min.
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Fig. 3. Transfer characteristic curve of a-IGZO TFT according to the
effect of concurrent low temperature plasma annealing process (a) 5
min, (b) 10 min, (c) 15 min, and (d) 20 min.

= L1 (4, L
A= W/ Cox (dVgs) Vas (2)
ﬁé} O]%E(/J) ]K}o}7] HOH /\} 5]‘_\__“ }ﬂ| (2)‘_;‘
WAl AAH0] A5 BAlo] Fa 43S gtk of Al

A, L2 A ol =A] AR} o] &5t A2 & UEU T,
W Alde] 2024 AR S5 2 e 42 YHl &
UL T}, Core AF2Ha) ATARIA R, Alo]E Q)
of oJall F/dd 7170l Ajdof u]x ]% FLEE UE+=
%9-8} mrefo]Efo|t}. Vo= E2fQ1-4
2, 77 527] 9ol B AY Ao ]%
+ o] A<} xfojof] oJsf AE-E Sl S =2+
S UEHAL Tt Ve AIOJE-AA AY
o] A5t 2¥HAte] e g Alojsto] AF 5
A2 . o] &5l AdE o]l s %
A5t ol 5 =2 o]F 532 UEHT Al (1
Arsl TFT AX}O] K17]x-1 =40 r}oFs
=lon], Auk= & 10 AAIE o] Q). T
Vel b Virg 2ok &R E Lot 945
P2 BEolt, SQRT (lu)E &3t Vol disl of-¢
Ao g Zrtstlct. 211 3(b) 10 min SQRT (/)2
717} Vgsoll thisll vl @Al o 2 Uety™, o]= HA} o]&
57} A7 5HA] Cﬁf%q 39 3(c) 15 mingd JA Ao
1A UEPUA] ko, [x0] 5717 AR o = WAy
0}9\'15}- 23 3(d) 20 min SQRT (/)] 717 Vol
dish vld @A 02 e, Al2]/d& Wol 4 Qo
I 1o e viet o], 160°CE 117dshal, A2 Z2}
ot ojdd A|ZHE 0, 5, 10, 15, 20 min©o 2 AAstA

In ==
o
ro
2

|o
Hu
2

Lobi

= i

al i
tlo

ozt

F

é
ot E
RS
2y

(@a]
r_t_?L'gJ\xvohnz.:BL

opf o rlr 5 o2 S 10 rr L qu

|

"
|~>+
w MY -

o\){
N
)

rlo

0

—



268

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 38, No. 3, pp. 265-271, May 2025: Choi et al.

Table 1. Electrical properties of a-IGZO following a low-
temperature plasma annealing process.

Time Mobility ~ On/Off ratio Vin S/S
(min) (cm?/Vs) Lonl o) %) (V/dec)
0 1.00 1.8x10* 7.81 2.08
5 9.19 1.9x10° 3.06 1.47
10 5.65 6.5x10% 2.13 1.77
15 7.31 1.1x10° 11.51 4.50
20 8.63 5.3x10° 9.72 2.00
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Fig. 4. The stability transfer characteristic curve over time of a-
IGZO TFT at effect of concurrent low temperature plasma annealing
process (a) 5 min, (b) 10 min, (c) 15 min, and (d) 20 min.
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Fig. 5. Positive bias stress stability of a-IGZO TFT by (a) 5 min, (b)
10 min, (c) 15 min, and (d) 20 min (over time. The stressing condi-
tions were Vgs=+20 V).
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