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**Before the Tuesday lecture, please review Sec. 5.1 through 5.4
1.      (a)
Solve Eq. 5.2.2 and Eq.5.3.1 for (s as a function of Vg.
(b) Find an expression for Vox as a function of Vg.    

(c) Make a rough sketch of (s versus Vg and Vox versus Vg for –3V ( Vg ( 2V, 


Vfb= =-0.9V, Na = 1017cm-3 and Tox = 3nm.

(d) Find Wdep as a function of Vg.   

2. The figure below shows the total charge per unit area in the P-type Si as a function of Vg for an MOS capacitor at 300K. 
(a) What is the oxide thickness?

(b) What is the doping concentration in Si?

(c) Find the voltage drop in oxide (Vox) when Vg – Vfb = -1V.

(d) Find the band bending in Si when Vg – Vfb = 0.5V.  



3. Consider an MOS capacitor fabricated on P-type Si substrate with a doping of 5(1016cm-3 with oxide thickness of 10nm and N+ poly gate.

(a) Find Cox, Vfb and Vt.

(b) Find the accumulation charge (C/cm2) at Vg = Vfb - 1V.

(c) Find the depletion and inversion charge at Vg = 2V.


(d)
Plot the total substrate charge as a function of Vg for Vg from –2 to 2V.  
4.
Answer the following question based on the C-V curve for an MOS capacitor shown 


below.  The area of the capacitor is 104 µm2.  At E, C is 50pF

(a) Is the substrate doping N-type or P-type?

(b) What is the thickness of the oxide in the MOS capacitor?

(c) What is the doping concentration of the substrate, Nsub?

(d) What is the value of the capacitance at position C on the C-V curve shown above?

(e) Sketch the energy band diagram of the MOS structure at position A, B, C, D and E on the C-V curve.

(f) At location B on the C-V curve, what is the band bending, (s?
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