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Fall 2005
Class Activity 28
1. Two MOS capacitors are made from different silicon substrates, A and B. All parameters are
identical except the substrate doping. Substrate A is doped with 10* cm™ acceptors and
substrate B is doped with 10" cm™ acceptors.

a.  Which one will have the higher V1?

b. Qualitatively draw the high frequency Cs-V¢ characteristics for both.

2. An ideal MOS-C is made from p-type Si with a dopant concentration of 2 x 10" cm™. The
oxide thickness is 0.1 um, and the junction area A = 1 cm?.

a. Determine V+ for this device.

b. Determine the oxide capacitance.

c. Determine the semiconductor capacitance when Vg = V.



Determine the total high frequency steady-state gate capacitance when Vg = V1 and
Vs > V7. Plot the C-V characteristics.

Suppose the gate voltage is zero at t = 0, and rapidly changes from Vg = 0 to Vg = 5V.
Determine the total gate capacitance at t = 0*. (Hint: First find 42 using equation 16.28.
Then find W using equation 16.15.)

For Vg > V7, an inversion channel forms. The inversion channel will consist of (electrons,
holes: choose one). If the MOSFET is made using the above substrate, the device is
called (n-channel, p-channel: choose one) MOSFET.

Suppose a gate-voltage of 5 V is applied to the MOSFET gate. Assume Vp is close to
zero. Determine the inversion layer charge Qi in C. (Hint: Qin is almost zero when
VG = VT).

Suppose a drain voltage of 4 V is applied while the gate voltage is 5 V. What will be the
inversion layer charge, Qiny at the source end? What will be inversion layer charge, Qin at
the drain end?



