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Thermal treatments effects on the properties of zinc tin

oxide transparent thin film transistors
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Abstract

7ZnO-SnO,(ZTO) was deposited by RF magnetron sputtering using a ceramic target whose Zn atomic ratio to Sn is 2:1
as a target, and the crystal structure variation with thermal treats was investigated. Transparent thin film transistors
(TTFT) were fabricated using the ZTO films as active layers. About 100 nm-thick SisN; film grown on 100 nm-thick
Si0; film was adopted as gate dielectrics. The mobility, threshold voltage, L,/Ls, and interface trap density were obtained
from the transfer characteristics of ZTO TTFTs. The effects of substrate temperature, and post-annealing on the
property variation of ZTO TTFT were analyzed.
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Fig. 1. Schematic diagram of ZTO TTFT.
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Fig. 2. Raman spectra of ZTO target and fim.
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Fig. 3. XRD patterns of ZTO films.
I3 3. ZToEete| XRD miE

2L

=

& ZE TTFT7F 1849 Edx sy 2€5
el el 28 49 TTFET(O, 400)2] Ip-Vps
S dEZ Uehlith TTETE 944 vss

19] F&axZ AHgsted, ol 2 I,/I47}
27} 10 em®/Vs 2 1008 tF 7] ofF 3hu},

8r Vgs =10V
6,
< Vg =8V
< =
S 4l GS
_o
ol Vgg =6V
Vgg =4V
0 L L L Il
0 5 10 15 20
Vs (V)

Fig. 4. Ip - Vps characteristics of TTFT(0, 400).
a2l 4. TTFT, 4002l /p - Vps SN

10"
_10°F
< L
=
L10°F
= L
]
c —=— TTFT(0, 0)
‘T10"% —o— TTFT(0, 400)
=) —a— TTFT(300, 0)
—v— TTFT(300,400)
10™
30 20 -10 0 10 20
Gate voltage (V)
(@
0.010
—=—TTFT(0, 0)
—o— TTFT(0, 400)
—— TTFT(300, 0)
—v— TTFT(300, 400)
% 0.005
"a

20 15 10 5 0 5 10 15 20
Gate voltage (V)

(b
Fig. 5. (&) Iyvs Vg and (b) /I vs Vg

a2 5. @ I, Ve @ ) VI, Ve

Ao A F23 ZTO S A Fo 7 ALg3t
o] AZs TTFTO, 0) &
B}l ZTOurate] o]



Thermal treatments effects on the properties of zinc tin oxide transparent thin film transistors

ol

8] Z79 Ip-
dx e ZzTO e 2 A 23 TTFT
0179 Iw/lgE HWEFHAT 18 7]
CollX 523 ZTOoH = :
TTFT(300, 0)¢] 4%, &2l A
3l =HAG(Vy) olstelA =
v Bx F7FeATE oA 7
ojsf ZTOM 2ol EA k= Zn7
2 ZFetaL, olo met AlolE
A7+t Znol
Ha[7]% v 2
ol wel f8 o] E(effective
mobility), DA &3} o] % = (field-effect mobility) 2
¥ 3} o]F%Z(saturation mobility)= T THS].
fra olses 9 =l Ask 499 =49 A
Y (Alp/AVps)E o838t Fatn, AAEH
ol AP A HHH (ALY AV =
Y g 23 ol s e s o
AzFY st 7 de
ERdAE X3} o)FEE A}

Ip= Vs ofdlel A

Ir

=)

R

T
ol

£

24

= [e)
= T
g zt=

G,

L D

\/I_ = ( Vas— Vr)

7] A Z R LS Z4zb Ajde] Yu] @ Aolo]
AL, Cus AlClE HAF ] dejus & 7sAd
zolth, A (ol 2)td, EAAE ] Ao

N I, E Vasol vlelsiet. gebd )] A8
AolA AN 2e v, A A&7 2 xF
ARG Pae] oBE U FHAYL 2 & 9
. TTFTY AEdEAozRH AW Ef 4%
(interface trap density, Dip)& T34t Dy
subthreshold swing(A logIp/A Vg, S)€F o2l <]

HAE Z=vHs8l

(378)

29

Table 1. Summary of the properties of ZTO TTFTs.
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