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A MOS capacitor has an area, A = 10-3 cm2 (and assume that there are no oxide charges.) Suppose you measure its C-V characteristics to be:
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Based on the above information, answer these questions:
1.) Is the substrate p-type or n-type? How do you know?

n-type, because the shape of the C-V curve shows that VT < VFB
2) Find VT and VFB.

From the C-V diagram, VT = -0.346 V; VFB = 0.98 V
3) Find the oxide thickness, tox.
Since Cox = 345 pF, Cox/A = 345 nF/cm2 => tox = 10 nm
In groups of three, check over the previous answers.

As a group, work together on the next three questions:
4) Describe how you would find the substrate doping, N.

Use Cmkin = 99 pF, Cmin/A = 99 nF/cm2, to find Cdep 
Cdep can then be used to solve for ND iteratively. => ND = 1017 cm-3
5) What is the gate material? How do you know? (Hint: consider your answer to #2.)
The gate material is poly-Si because of the gate depletion seen on the C-V curve. Looking at the flatband voltage tells us that the gate is doped n+.
6) Suppose you find the doping in #4 to be 1017 cm-3. Show the calculations for VT and VFB.
VT = 0.98 – 0.84 -.04856 = -0.346 V 

VFB = 5.15 – 4.17 = 0.98 V
7) Have each person draw one of the energy-band diagrams for the three regions, A, B, C.
Check over each other’s work.
See lecture slides. A corresponds to deep inversion; B is the threshold of inversion and C is accumulation.
------------------------------------------------------------------------------------------------------------

8) What is the “muddiest point” for MOS material, i.e. the concept that you are the most unclear about concerning MOS? Write it in the space below, tear it off and hand it in.
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