Exercise for MOSCAP LAB: CV Curves and charges at the semiconductor oxide interface and in the oxide
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1.
Simulate the default MOS capacitor on the nanoHUB using the MOSCAP Tool. Plot the potential profile, electric field profile, conduction band edge and the total charge density. Comment on the results obtained.

2.
Simulate the low-frequency and high-frequency CV curves for MOS capacitor with Tox=2 nm and NA=1017, 1018 and 1019 cm-3. Note that in obtaining smooth CV-curves it is needed to have very fine mesh and unrealistically small minority carrier lifetimes. Here low-frequency is 0.1Hz and high-frequency is 10 MHz. Comment on the change in the high-frequency curve with increase in doping.

3.
Simulate the low-frequency and the high-frequency CV curves for MOS capacitor with Tox=2 nm and NA=1018 cm-3. Introduce uniform charge in the oxide with charge density 1019 cm-3 which corresponds to sheet charge density of 2×10-7×1019 cm-2 = 2×1012 cm-2. Comment on the results obtained.

4.
Simulate the low-frequency and high-frequency CV curves for MOS capacitor with Tox=2 nm and NA=1018 cm-3. Introduce sheet charge at the semiconductor/oxide interface with sheet charge density 2×1012 cm-2. Comment of the results obtained for the case of ideal and non-ideal MOS capacitor.

