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Fig. S1. (Color online) (a)Semi-logarithmic forward I−V characteristics and (b)extracted ideality factor 
n and Φb of Sample 3 with various ETA voltages; (c)linear forward and (d)reverse I−V characteristics 
of Sample 3 with different ETA voltages.

Fig. S2. (Color online) (a)The variation of the ideality factor, SBH and (c) the leakage current of 
Sample 3 with various degrees of ETA process and endurance tests up to 21 days after ETA in an idle 
state.
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Fig. S3. (Color online) Reverse breakdown I−V characteristics of three types of samples and optical 
micrographs after the catastrophic breakdown measurement. Sample 1 shows premature breakdown 
characteristics at a low reverse bias due to surface contaminations.

Fig. S4. (Color online) (a)Semi-logarithmic forward I−V characteristics and (b)extracted ideality factor 
n and Φb of the sample with various ETA voltages but without fluorine treatment; (c)linear forward 
and (d)reverse I−V characteristics of this sample with different ETA voltages. Compared to the sample 
subjected to both fluorine plasma treatment and the ETA process (Fig. S1), the sample with ETA 
process only exhibits degraded characteristics, as evidenced by an increased ideality factor and higher 
leakage current.
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Fig. S5. (Color online) (a)Semi-logarithmic forward I−V characteristics and (b)extracted ideality factor 
n and Φb of the sample with RTA process for 30 seconds followed fluorine treatment; (c)linear forward 
and (d)reverse I−V characteristics of this sample with different ETA voltages. 
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Fig. S6. (Color online) Layer-resolved PDOS of individual layers of different Ni/β-Ga2O3(001) 
interfaces with (a)100% O; (b)75% O and 25% VO; (c)50% FO and 50% VO; (d)50% FO, 25% 
O and 25% VO; (e)50% FO, 37.5% O and 12.5% VO and (f)50% FO and 50% O at the interface.



 
Fig. S7. (Color online) Schottky barrier height of experimental and calculated values in 
different samples.


