
Figure S1. (a-g) Transfer characteristics of solution-processed IZO TFT at various temperatures. 
All IZO TFTs in the graphs were fabricated using a ZnO solution with a molarity of 0.25 M, 
while the In molarities in (a-g) correspond to 0.0125, 0.025, 0.05, 0.1, 0.125, 0.15, and 0.2 M, 
respectively. (h) On-state current of IZO TFTs as a function of the In molarity ratio. 

 

Figure S2. (a-g) Arrhenius plots of IZO TFTs depending on the In molarity ratio. (h) Activation 
energy as a function of gate voltage at T = 240 °C, shown for different In molarity ratios. 

 

Figure S3. (a-g) Activation energy versus gate voltage graph for different In molarity ratios. (h) 
illustrates the variation of activation energy and flat band voltage depending on the In molarity 
ratio. 

 

Figure S4. (a-g) VG-sqrt(ID) graphs for extracting the threshold voltage of solution-processed 
IZO TFTs. (a-g) graph represents the results for different In molarity ratios, with the yellow 
region indicating the subthreshold voltage region. The black dashed line represents the tangent 
at VG.max, whereas the red dashed line represents the tangent at the gate voltage near VFB. (h) 
VTh results for various In molarity ratios are shown at RT and T = 90 °C. 

 

Figure S5. Field-effect mobility, µFE, characteristics as a function of gate voltage with respect 
to the In molarity ratio.  

 

Figure S6. (a-g) The DOS distribution calculated using the simple charge approximation 
method. Each (a-g) graph corresponds to a different In molarity ratio, and the tangent lines 
represent the exponential distribution models of the shallow (band tail) states and deep states, 
respectively. (h) Graph showing the variation of NC and -1/kTc with respect to the In molarity 
ratio. NC represents the DOS value at EC, and TC represents the characteristic temperature. 

 

Figure S7. (a-g) Graphs of the MN prefactor (ID0) as a function of gate voltage. Each graph 
represents the results for different In molarity ratios, and the hatched area and yellow area 
correspond to the region below the flat band voltage and the subthreshold voltage region, 
respectively. (h) Flat band current values according to the In molarity ratio. The flat band 
current values were extracted from the off-state current of the transfer curves. 

Figure S8. (a-g) The In(ID0) and MN constant, A as a function of activation energy. Each graph 
represents the characteristics for different In molarity ratios. (h) The MN constant, A in the 
subthreshold voltage region and over-threshold voltage region with respect to the In molarity 
ratio. 

 

Figure S9. (a-g) Graphs of VF–ys and ys–n(ys) as a function of In molarity ratio. The red y-axis 



represents the values of n(ys). (h) The maximum value of ys at VG = 40 V as a function of In 
molarity ratios. 

 

Figure S10. (a-g) The DOS distribution calculated using the MN-rule-based field-effect 
analysis method. (a-e) represent the graphs for different In molarity ratios. The tangent lines in 
the graphs depicted the exponential distribution models for shallow states and deep states. (h) 
Graphs showing the characteristics of shallow states and deep states, represented by NC and 
kTc, respectively, as a function of In molarity ratio. 
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