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Figure 1. The cross-section of a bottom-gate SnO TFT. 
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Figure 2. The XRD spectra of the SnO:F and the untreated 
SnO thin films. 

 
The Hall-Effect electrical characterization results are shown in 
Figure 3. A high hole concentration (nh) of  cm-3 is 
obtained in the untreated SnO film, with a resistivity (
and a Hall mobility ( Hall) of 1 cm2/Vs. These are comparable to 
those reported in the literature [8-9].  
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Figure 3. The average hole concentration (nh), resistivity ( ) 
and hall mobility ( Hall) of the SnO film, extracted from room 
temperature Hall-effect measurements. The SnO film was 

fluorinated for different durations. 

When the fluorination treatment time was increased from 0 s to 60 
s, nh significantly decreased to  cm-3,  increased to 81 

cm and Hall slightly increased to 4.1 cm2/Vs. The reduced nh and 
increased  demonstrate the effective doping effect of the 
fluorination treatment. The higher Hall may have resulted from the 
smaller grain size of the SnO:F thin film in the localized-trap-states 
model [10]. The smaller grain size can reduce the free carrier 
concentration inside the polycrystalline thin-film by the carrier 
trapping at the localized trap states at the grain boundaries. When 
the number of trap states per unit volume is larger than the free 
carrier concentration, because the trap states are not completely 
filled, the potential barrier height at the grain boundaries are 
relatively low. The reduced grain boundary scattering increases the 
carrier mobility inside the polycrystalline thin-film. When the 
treatment time was increased to 90 s,  became too large and 
exceeded the measurement range of the equipment.  
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