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Electrical properties of IGZO-TFT devices prepared by solution method
under different annealing atmospheres
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Abstract: An indium-gallium-zinc-oxygen thin film transistor (IGZO-TFT) with top gate contact structure was
prepared by means of an indium-gallium-zinc-oxygen active layer on silicon and silica substrates by solution method ,
and aluminum electrode was deposited by electron beam evaporation. The field effect properties, surface roughness
and optical properties of IGZO-TFT devices under different annealing atmospheres (air, vacuum and nitrogen) were
investigated. The experimental results show that the field effect, optical properties and the roughness of the film of
IGZO-TFT devices prepared by solution method can be significantly improved by changing the annealing atmosphere.
Better field effect properties, surface roughness and optical properties were obtained under vacuum annealing. The
switching ratio reached 9.6x10°, the mobility was 0.71 cm>V™"-S™, the subthreshold swing was 0.12 V-dec™, the
threshold voltage was 5.56 V, and the maximum transmittibility was 95%. The roughness is 0.32 nm.
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Fig. 1 Flowchart of preparation of thin film transistor

by solution method
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Fig. 3 IGZO-TFT output curve of the active layer under air

annealing atmosphere
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Fig. 4 1GZO-TFT output curve of the active layer under

nitrogen annealing atmosphere
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Fig. 5 IGZO-TFT output curve of the active layer under

vacuum annealing atmosphere
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Fig. 6 IGZO-TFT transfer curves of the active layer under

different annealing atmosphere
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Table 1 Electrical performance parameters of IGZO-TFT devices under different annealing atmospheres
SEP & iEd B L/ V PP TRH/(em?-V'-S™T) {2/ (V- dec™)
25 16.96 1.2x10° 0.01 0.03
HA 5.62 3.4x10° 0.12 0.12
oS 5.56 9.6x10° 0.71 0.12
2.2 IGZO-TFT Yt fe o it 10
N N 951
R E ARSI N2 emx2 em) EAK ool
IGZO It , £ FH T 53 5 8 FE 1 B 1GZO # 15t L
(3% 5 2, P KV Bl 9 300~800 nm. AT UL 43 ok sol
JEE 00 2% B B 3 T TGZO TR ot 54 £ W e 5 sl
24 N2 > A R s N pa
SPRERE . 24— 2 0 R I T 1GZO SN L B & ol
o £ I A T 53— 34 0 T 3 o
L3t 3 I e 0 0 3 O I
S L £ S kg S 60 P iy al R
OB 650 R HEAT BL B, 15 IGZO 98 i 37 ok — R AR

R 7 A0, B A 1GZO IR KSR I e
AZ L 1GZO I ZE i R W iR = . 1GZO B AE A
[F] 3R KR B R A B 1% 2R, 7E 550 nm
WK R s iE i R A IA 95%, I OE
PERE .
2.3 R BB R AT 4
FERE F HEJEE (2 emx2 em) A K IGZO I, il
2 JEFE N 38 nm . A FUAS RS R IR KO

https://www.cnki.net

% 300 400 500 600 700 800
P /nm

El7 16Z0EREFER K 300~800 nmAYiFid 2

Fig. 7 The transmittance of IGZO film at the

wavelength of 300~800 nm
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