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Answer the questions in the spaces provided on the question sheets. If you
run out of room for an answer, continue on the back of the page.
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ECE 137B

1. (30 points)

Midterm Exam ~ April 26, 2010

Question 1: 30points

Calculate the gain of the differential amplifier shown in figure 1, in terms of Iy;4,, I;. Do
not assume gppR > 1. Hint:It would be wise to first calculate the output impedance
and then calculate the gain as gr
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ECE 137B

Midterm Exam (Continued)
oscillator.

April 26, 2010
Consider the circuit shown in figure 2, this is transistor level implementation of an

Question 2: 70points
Wp/l.p —Q W'D/Lp —C Wp/L
—b
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Y \ J
W /L WL, W /L
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Figure 2: Circuit for Question 1
Cload =

(a) (5 points) Assuming Co, = 0 what is the capacitive load seen by each amplifier?
Casy, + Cdbn + Sdbp + C“%SP

cdb = CyWL + Sjsw (W+2E)

Cas (seb) = % Cox WL
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(b) (5 points

e H(s)=Ya = Y% —

)

Midterm Exam (Continued) April 26, 2010

What is the transfer function of each amplifier in the frequency domain
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(c) (10 points) What is the transfer function of the oscillator?
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(d) (15 points) Given the expression for your transfer function, find the gain of each
amplifer such that the roots of the transfer function of the oscillator are either
purely real or imaginary so that the circuit will function as an oscillator, given
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(e) (15 points) Size your amplifier to obtain the gain you calculated in the earlier sec-
tion given L,,;, = 0.2um in the process, assuming W, = 2% L., L, = Lppin
and that Vpp = 2V, 210 Cop = 100uA/V?, 10,C,p = 25uA/V2 Vin = 0.5V and
Vrp = —0.5V. Assume that \ = 0
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(f) (15 points) Giventhat C,, = 10fF/um?, Cy=1fF/pm? Cjsy = 0.1fF/pm, C,, =
0, E = 0.2um and the size of your amplifer, calculate the frequency of oscillation.
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(g) (5 points) What happens if the gain of your ampifier exceeds the gain that you
calculated for the oscillation condition?
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