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Abstract: The ultimate aims of display market is transparent or flexible. Researches have been carried out for

various applications. It has been possible to reduced the process steps and get good electrical properties for

semiconductors with large optical bandgaps. Oxide semiconductors have been established as one of the leading and

promising technology for next generation display panels. In this paper, alternative treatment processes have been

tried for oxide semiconductors of thin film transistors to increase the electrical properties of the thin film transistors

and to investigate the mechanisms. There exist a various oxide semiconductors. Here, we focused on InGaZnO,

ZnO and InSnZnO which are commercialized or researched actively.
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Fig. 1. Schematic cross-sectional views of hydrogenation by (a)
method and (b) our method, (c)

representation of maximum and minimum amount of hydrogen in

conventional schematic

the channel for the case of conventional and our methods [8].



A7 AAA 58+ 3]=F A, #1299 A1 pp. 1-5, 2016 1¥:

oy

M .
H PXV P L]

- oy 1 g
He M MW =2 E

a4ZT [ =)

Gate Gl = 3

— 2

Glass substrate

(a)

Vas (V)

21,0, Interiayer [Diffusion Barrier)

Ins (WA}

Hay (Em¥VS)

Glass substrate

0
10 20

(d) 20 -0 0
Vas (V)

Fig. 2. Schematic cross-section of the (a) control and (d)
ALOs-inserted  a-InSnZnO  TFTs.  Representative
characteristics the (b) and (e) AlLOs-inserted
a-IZTO TFTs: the corresponding output characteristics for the
(c) control and (f) AlLOs-inserted a-InSnZnO TFTs [9].

transfer

for control

g =2 I3 1w o2 Adsd Agsos
pa0t2 AT =22 23 20 Yerhc (9.

x1345F &

g0z ALOsE

o 02 T
)
X
=

= o

29 2 571 gizo]l 438} riche] 3¢
saturation mobility(psar)?} 48 cm?/Vs™! S.S= 0.15
V decade™, threshold voltage (V)= 0.4 V&
Fou ALOsE AYsto] At poorstA
psar ¥ S.S7F FAsks A2 2 o ANdeH
20.5 cm?/Vs™!, 1.4 V decade™' & UERICE
A=) FHOIA 4ot Wol A8 Fe= 540l
A %2 Ao UEIHR|TE o]z BAtele =2 mjAd|
ojdzoz Jpd sPsa Zoz o
a-InGaZnO Hfatof] 43515 Aledsto] XPS 54 A=
a7 30 ERRRIC} [10]. 5488 Das] oo
I8 3(a)et 48 Al9ES 49 19 3(b)2 Hlw
Row 4517t Ale¥H a-InGaZnO ¥aof tjigh ZAuto]
o AoHA] peak 531.6 eV O-H ZALZ 2JulstH
Ho] ARl AT 1S 2 4 Lo o]t Aad

B B = = =y
Ao pao] ofsh wgger Hol o]29] Fa ¥
2229 P42 2 2 9tk [11]. ol ABLE wto)

deep-stateo]] A3t XIsjEH o 2K B R=Ke)
passivation §3t7} Qs S YTt AL
YA S AA% LS Aol AW E

ylalk
=1

&% 3
a o Experimental TD
( ) Fitting curve =y O 1s S
——= Peak 1 .
L . Peak 2 529.8 eV
531.0 eV

Intensity (arb. Unit)

534 533 532 531 530 5290 528 527
Binding Energy (eV)

(b) s

T T T
Experimental _ Ho (3 scem)

oz Fitting curve '_'h_‘ 1s =

g —_——— Peak 1

= ——- Peak 2 529.8ev

= [ s Peakz

= 531.6 eV

P

3]

=

=

=

73]

=

Q£

=

534 533 532 531 530 528 528 527
Binding Energy (eV)

Fig. 3. XPS spectra of O 1s core level of (a) STD a-InGaZnO
film and (b) a-InGaZnO + H, film [10].
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Fig. 4. The electrical reliability of a-InGaZnO:N TFTs with
different nitrogen doping concentrations under (a) the positive

and (b) the negative gate bias stress [12].
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Fig. 5. NBTS-induced threshold voltage shift of undoped and
a-IGZO:N TFTs under 20 V gate bias at 298 and 333 K [13].
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varying NH; plasma treatment period [14].
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Fig. 7. Color online resistivity of a-InGaZnO thin films as a
function of an Ar plasma exposure time. The net electron
carrier concentration and the Hall mobility of a-InGaZnO thin

films were shown in the inset [15].
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