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Figure S1. Output curves of the standard TFTs prepared at the different IGZO 
annealing times: (a) 10, (b) 20, (c) 30, (d) 60, and (e) 90 min

Table S1. Representative (VGS = 40V) gate leakage currents of the standard TFTs 

prepared at the different IGZO annealing times.

Table S2. Relative intensities of the individual peaks in the O 1s XPS spectra of the 

IGZO films prepared at the different annealing times (Figure 3) and the respective 

relative weights of the metal hydroxides and oxygen vacancies with respect to M-O.



Figure S2. Output curves of the standard (a) and Mg-ion-engineered (b-e) IGZO 

TFTs.

Figure S3. Output curves of the standard (a) and Al-ion-engineered (b-e) IGZO TFTs.



Table S3. Electrical parameters of the pristine and Mg and Al ion engineered IGZO 

TFTs.



Figure S4. O 1s XPS spectra of the standard (a,b) and Mg (a) and Al (b) doped IGZO 

films. The spectra are decomposed in several individual peaks (see text for details). 

Table S4. Relative intensities of the individual peaks in the O 1s XPS spectra of the 
standard, and Mg/Al doped IGZO films and the respective relative weights of the 

metal hydroxides and oxygen vacancies with respect to M-O.



Figure S5. (a-c) Results of the PBS measurements for the standard (a) and Mg (b) and 

Al (c) engineered IGZO TFTs as well as (d) the respective threshold voltage shifts as 

functions of bias stress time.

Table S5. Thicknesses of the MgO (M) and AlO
x
 (A) interlayers at the different 

annealing times (30-120 min).



Figure S6. Output characteristics of the MgO-engineered IGZO TFTs fabricated with 

annealing of the MgO interlayer for 30 min (a), 60 min (b), 90 min (c) and 120 min (d). 

Figure S7. Output characteristics of the AlOx-engineered IGZO TFTs fabricated with 

annealing of the AlOx interlayer for 30 min (a), 60 min (b), 90 min (c) and 120 min (d). 



Figure S8. Gate leakage current of the MgO (a) and AlOx (b) engineered IGZO TFTs 

as a function of VGS.

Table S6. Representative (VGS = 40V) gate leakage currents of the MgO (a) and AlOx 

(b) engineered IGZO TFTs.



Figure S9. O 1s XPS spectra of MgO (a) and AlOx (b) films. The spectra are 

decomposed in several individual peaks (see text for details).

Table S7. Relative intensities of the individual peaks in the O 1s XPS spectra of MgO 

and AlOx films (Figure S9) as well as respective relative weights of metal hydroxides 

with respect to M-O.



Figure S10. Results of the NBS measurements for the standard (a), MgO (b) and 

AlOx (c) engineered IGZO TFTs.



Figure S11. TEM EDS mapping of (a) IGZO, (b) MgO/IGZO, and (c) AlOx/IGZO.

Figure S12. XPS depth profiles of (d) MgO/IGZO, (e) AlOx/IGZO



Table S8. Leakage current of the PMMA, PMMA/MgO and PMMA/AlOx films


