
Abstract: This poster presents experimental results of nMOS 
quantum dot gate field effect transistor (QDG-FET) based 
three-state inverter device fabricated and tested with Si/SiO2

quantum dots. A three-state inverter will allow for multi-state 
logic devices as well as SRAMs using two access FETs to be 
utilized as logic block in microprocessors. Below shows 
Experimental data for SRAM’s Half Cell, comprising of an 
inverter/access transistor.
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Figure (1) QDGFET Cross section. [6]

Fig 3. Experimental QDG-FET ID – VD Characteristic

Fig. 5 QDG-FET SRAM Half cell circuit

Fig. 4. N-MOS multibit SRAM device using QDG-FETs.

When testing the half cell setup a bit line voltage which was pulsed every half a millisecond was applied. The second input was the word line voltage
which was pulsed every two and a half milliseconds. For this test the VDD that was provided was 10V. The first thing that can be extracted from this
data is that there are three states in this device as well. In this test the high state is at 8V, the intermediate state is from 5V to 4V, and the low state is at
1.5V. The intermediate state can be considered two different states however for the sake of this research it is considered as a single state. The Table in
figure 8 shows that logic. This data proves that it is possible to create a full SRAM cell using Quantum dots, as well as what can be expected when
trying to test the full SRAM cell. This table clearly shows the different states that are shown in Figure 7. When the Word-Line and Bit-Line are pulsed to
High voltage then the output observed on the inverter is characterized as Low. While the Word-Line is High and Bit-Line is pulsed to low then that
means that the gate on the pull-down transistor in the is receiving low voltage putting the inverter in an intermediate state. Once the Word-Line is
pulsed to low and bit line is high the output on the inverter stays in the lower part of the intermediate state due to leakage. If the Word-Line and Bit-Line
are both pulsed to low, that means the input of the pull-down transistor is not sufficient enough to allow the current to flow. The last state means that
the output is receiving the full output or logic high.

Fig. 2  Experimental QDG-FET ID – VG Characteristic

Fig. 7. SRAM half-cell characteristics 

Fig. 6. Transfer characteristic of a QDG-inverter
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Gate Voltage (V)

ID vs VG

VDD Bit-Line Word-Line Output

10V High(10V) High(8V) Low(1.5V)

10V Low(-0.5V) High(8V) Intermediate High(5V)

10V High(10V) Low(0.75V) Intermediate Low(4V)

10V Low(-0.5V) Low(0.75V) High(7.5V)

Fig. 8. Logic Table for Half Cell Sram
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