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From Table 6.2:
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Note: For the pnp transistor, replace vBE with vEB.
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q
' 25 mV at room temperature

Summary of Table 6.4 (Small Signal Model Parameters)
Model Parameters in Terms of DC Bias Currents
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1. (25 points) For the circuit below, plot vA and vB for

vI = Vo sin (ωot) ,

where Vo = 5 volts and

(a) ωo = 100 rad/s.

(b) ωo = 10, 000 rad/s.

Assume a constant voltage drop model for the diodes with VD = 0.7 volts and an ideal op-
amp. Be sure to label your graph to receive credit.
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2. (20 points) For the following circuit, assume that R1, R2, R3, and C1 were chosen to give the
output for vSQ as shown in the graph. What value of RC will give the output vTRI as also
shown in the graph?
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3. (30 points) For the following two circuits,

(a) find expressions for vC in terms of RB, RC, VCC, VBE, and β, and

(b) determine for which circuit changes in β will result in a larger change in vC. To get
credit for this part, you must make an argument why this is true.

Version A Page 5 of 8 Please go on to the next page. . .



ECE 3455 Exam 2

Version A Page 6 of 8 Please go on to the next page. . .



ECE 3455 Exam 2

4. (25 points) For the following circuit,

(a) Sketch the circuit for the small signal analysis using the hybrid-π model (do not do a
DC analysis - leave everything in terms of the circuit resistors, β, and rπ.

(b) Find an expression for the bandpass gain of the circuit.

(c) Write expressions for the two 3-dB down corners of this circuit and make sketches of
possible Bode magnitude and phase plots.
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