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1. Detail Analysis of the Advantages of Yb Dopant.

The following principles are taken into account when selecting the appropriate do-
pant. First, there needs to be a significant difference in electronegativity between the do-
pant and the oxygen, which helps form strong metal-oxygen bonds[1]. Secondly, the
standard electrode potential is an important parameter to measure the bonding ability of
the dopant to oxygen. The lower the standard electrode potential is, the easier it is to com-
bine with oxygen and reduce oxygen vacancy (Vo)[2]. Thirdly, the metal oxide bonding
strength of the dopant must be stronger than that of the host materials to improve the
stability of TFTs [3]. Besides, the Yb and In share the same valence state of +3, which would
not introduce additional electrons [4]. Meanwhile, Yb2Os and In2Oshold the same bixbyite
structures and hence low defect densities could be expected [4,5] Based on the above con-
siderations, Yb dopant can effectively reduce the oxygen vacancy concentration in thin
film, and realize the high performance In-Yb-O thin film transistor.

2. The Electrical Characteristics of In-Yb-O TFTs with Different Thicknesses.

The thickness of thin film is very important for solution-based oxide TFTs. The thick-
ness of In-Yb-O reported in this study is 6 nm. The transfer curves for 10% Yb doped In-
Yb-O TFTs with different thicknesses are shown in Figure S1, with electrical parameters
summarized in Table S1. In-Yb-O TFTs with thickness of ~6 nm demonstrate the best per-
formance.
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Figure S1. Transfer curves for 10% Yb doped In-Yb-O TFTs with different thicknesses.

Table S1. Summary of the electrical characteristics of 10% Yb doped In-Yb-O TFTs with different thicknesses.

. SS \Y%
Thickness (nm) (cmyV’ls’l) Lon/Tott (V/dec) (\;;
3 7.39 1.91x10° 1.05 231
5 8.00 1.09x108 0.95 -5.61
30 6.63 4.97x10° 1.58 —-1.15
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