
UNIVERSITY OF CALIFORNIA
College of Engineering

Department of Electrical Engineering and Computer Sciences
Costas J. Spanos

Problem Set #13
Due Wednesday, November 25th, 1998

EECS105 FALL 1998

Constants: Please use device data given on H&S page 669 for this problem set.

1. You are given a system with a DC gain of 500, zeros at 10 kHz and 1 MHz, and poles at 100 kHz, 10 MHz,
and 100 MHz. This one’s just to get you warmed up…

a. Write out the transfer function for this system.
b. Draw the Bode plots for the magnitude and phase of this system.
c. Switch the poles and zeros and repeat parts (a) and (b).

2. Examine Figure 1. For this problem, assume ISUP = 50 µA, rOC = ∞, (W/L)N = 50/2, RS = 10 kΩ, and RL = ∞.
You can also assume that the device is saturated.

a. Calculate the open-circuit voltage gain at low frequency.
b. Calculate the cutoff frequency (ω3dB) using the Miller Approximation and considering only Cgs and

Cgd of the device.
c. Solve for the cutoff frequency again using the open-circuit time-constant method.

3. Now look at Figure 2. You are given C1 = 5 pF, C2 = 1 pF, R1 = 100 kΩ, and R2 = 10 kΩ.

a. What is the voltage gain transfer function of this circuit (Vo / Vs)?
b. Draw the Bode plot for the magnitude and phase of this circuit.



4. As semiconductor devices run at higher and higher frequencies, the RC delay of the wires carrying the
signals can become significant.  Look at Figure 3, which represents a relatively long wire. This is a 1 mm
by 3 µm polysilicon line running over .5 µm oxide on top of highly doped n-type Si. We can model this as a
number of consecutive RC segments. For this problem, assume the poly line has a sheet resistance of 50
Ω/ .

a. Approximate the poly line as 10 RC segments. Calculate the value of R and C in the model to
approximate the frequency response of the polysilicon line.

b. What is the worst case model (i.e. how many segments) for the poly line? Calculate the values of
the R and C for this case.

c. Draw a Bode plot (just magnitude is fine) for the case in part (b).
d. Use SPICE to plot (Vo / Vs) for the model in part (a) and compare it to the result you found in part

(c).
e. Suppose you need a better high-frequency response than this line can produce. What might be a

way of improving this design?

Notice the new Date and Time for the 2nd Midterm: Friday 6-7:30pm, 20th of November in Sibley
For the latest news, visit our web site: http://www-inst.EECS.Berkeley.EDU/~ee105/
Please post your questions on our newsgroup: ucb.class.ee105
Please return your homework in 558 Cory Hall, to Cheryl Craigwell (cmc@eecs, 642-1237,
fax 642-2739), or in class by 11:10am of the due date. Late homeworks will not be graded.


