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Fig.S1. XPS spectra (Al 2p, O 1s, and C 1s peaks) of the ALD-AlL,0O5 gate insulators according to deposition
temperature before and after post-annealing at 350 °C in a vacuum for 2 hr. The spectra were callibrated with Ar
2p peak (241.9 eV) after Ar sputtering. The chemical compositions were summarized in the table.
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Fig.S2. Individual transfer curves of the a-IGZO TFTs with the Al,O; gate insulators of Tge,= 150°C and 300°C
according to the post-annealing temperatures (T post-ann=200- 400°C)



Taep Annealing Temp.|  S.S Von Hys. u_lin u_sat
As 0.19 -0.25 2.25 12.97 10.3
200°C Vac. 0.18 -0.5 2.75 11.9 10.9
250°C Vac. 0.18 0.5 2 12.1 11.76
150°C 300°C Vac. 0.12 -0.75 0 17.8 11.6
350°C Vac. 0.13 -1 0.14 18.7 12
400°C Vac. 0.12 -0.5 0 18.5 12.1
As 0.18 -0.25 8 3.95 7.3
200°C Vac. 0.27 0 11.25 2.41 437
250°C Vac. 0.3 1.25 11.25 15 3.78
300°C 300°C Vac. 0.22 & 10.5 2.1 4.2
350°C Vac. 0.16 -1.56 2.52 14 10.1
400°C Vac. 0.17 -0.25 0.75 135 8.7

Table S1. Summary of transfer parameters of the a-IGZO TFTs with the Al,O; gate insulators of Tge,= 150°C
and 300°C according to the post-annealing temperatures (Tpost.ann=200- 400°C) (Vds=0.1 V)
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Fig.S3. Individual transfer curves and summary of parameters of the a-IGZO TFTs with the AlL,O; gate
insulators of Tg4e,= 150°C (HH-) and 300°C (LH-) according to the post-annealing times (2hr — 6hr). The post-
annealing temperature was fixed at 350°C.
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Fig.S4. PBTS stability results of the a-IGZO TFTs with the Al,O3 gate insulators of Tye= 150°C (HH-) and
300°C (LH-) after post-annealing for 6 hr at 350°C.
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Fig. S5 Individual transfer curves of the a-IGZO TFTs with the AL,O; gate insulators of Tge,= 150°C according
to different pre-annealing temperatures (300 and 350 °C) of Al,O; layer



Pre-annealing. |Annealing Temp. S.S Von Hys, Sat_ u

As 0.21 -1 6.5 5.2

250°C Vac. 0.22 -0.75 8 5.1

300 °C 300°C Vac. 0.21 -0.75 5.5 6.2
350°C Vac. 0.14 -1 0 7.2
400°C Vac. 0.13 -1 0.25 10.6

As 0.25 -0.5 6.5 3.95

250°C Vac. 0.27 -0.75 10 29
350 °C 300°C Vac. 0.26 -0.5 10 2.64
350°C Vac. 0.22 -0.75 5.5 6.25
400°C Vac. 0.12 -1.25 0.25 10.3

Table S2. Summary of transfer parameters of the a-IGZO TFTs with the Al,O; gate insulators of Tye,= 150°C
according to different pre-annealing temperatures (300 and 350 °C) of AL,O; layer
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Fig. S6 Evolution of the transfer curve of a-IGZO TFTs with Al,O5 gate insulator of T4e,=150°C under PBTS
condition. (@) Tpre-ann=300 °C, and (b) Tpre.ann=350°C of Al,O; layer. The Tpost-ann 18 400 °C.



