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4.1    ID-VG Characteristics 
 
     Figure 9 shows the ID-VG characteristics of the 
fabricated QDC-QDG-FET, and VD of 0.5 and 1.5 volts 
were used. When VD was equal to 0.5 volts, one ID current 
peak was observed at 0.20 volts VG. This ID current peak is 
labeled as 1A. When VD was raised to 1.5 volts, three ID 
peaks were observed at -0.45 volts, -0.20 volts and 0.55 
volts VG (the upper left inset shows the enlarged view of 
the first and second peaks when VD was equal to 1.5 volts). 
These three peaks are labeled as 1B, 2B and 3B. This 
phenomenon corresponded to the four-state characteristic 
(OFF, ‘I1’, ‘I2’, ON). VD voltage values, peak ID current 
values and corresponding VG voltage values are shown in 
Table 1. As seen in Figure 9 and Table 1, ID current peaks 
did not occurred at the identical VG voltage for VD voltages 
of 0.5 volts and 1.5 volts.  
 
4.2    ID-VD Characteristics 
 
     The ID-VD characteristics of the QDC-QDG-FET are 
shown in from Figure 10. Seven different VG voltages were 
used to measure the ID-VD characteristics. These VG 
voltages are 0.5, 0.7, 0.9, 1.1. 1.3, 1.5 and 1.7 volts. The ID 
current lines of VG voltages of more than 0.5 volts form one 
group, and the ID current line of the VG voltage of 0.5 volts 
is isolated from the previous ID current group.  
 

   
       Enlarged View 

 
Figure 9: ID-VG Characteristics 

 
Figure 10: ID-VD Characteristics 
 

VD (V) ID (µA) VG (V) 
0.5  16.555 0.20 V 
1.5  140.80 0.55 V 

 1.5  13.745 -0.20 V 
1.5  2.0835 -0.45 V 

Table 1: VD Voltage, ID Current and VG Voltage  
 

5    CONCLUSION 
 

     The much higher current flow was obtained from this 
QDC-QDG-FET than the previous QDC-QDG-FET 
fabricated in 2011. One ID current peak was observed at 
0.20 volts VG when VD was equal to 0.5 volts. Three ID 
peaks were observed at -0.45 volts, -0.2 volts and 0.55 volts 
VG when VD was 1.5 volts. This phenomenon corresponds 
to the four-state characteristic (OFF, ‘I1’, ‘I2’, ON), and this 
was the very first time when three current peaks were 
observed from the QDC-QDG-FET. Multi-state FETs are 
used for the multi-valued logic (MVL) which can reduce 
the number of gates and transistors in digital circuits [4].  
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