Circuits Fall 2017

#1. (6 points) For the following circuit assume that the op-amp is ideal (linear, zero input
currents and zero input difference voltage=vd=0).
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a) (3 points) Find the transfer function vo(s)/vi(s) when R1=R2=R3=R and give its zeros and
poles.
b (3 points) Discuss stability of the circuit, including conditions and nature.

#2 (7 points) The following circuit is described by the equations
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a) (2 points) Give x in terms of voltage and current variables labelled in the circuit.
b) (3 points) Give the transfer function vo/lin(s).
c) (2 points) For C,L, R all positive, discuss if this is a low-pass, high-pass or band-pass circuit.



#3) (7 points) The following is a sectioned circuit diagram for a feedback circuit consisting of a
differential pair, an all-pass circuit, and a high-pass feedback circuit.
The differential pair is described by loutDP/vd = Gm, the all-pass circuit is described by
voutAP/linAP(s) = [s-a]/[s+a], and the high-pass feedback by voutHP/vinHP(s) = Cs; all of C, Gm,

and a are positive.

¥ Diff-Pair | 29°F lnaR [
il . BRl11-Pass
) in out )
Win ’:j: - in out
Vout
_ High—-Pass |
out in =

a) (3 points) Find the transfer function Vout/Vin(s).
b) (2 poinra) Show that there is a Gm for which this will be a sinusoidal oscillator; give the Gm

and oscillation frequency, fosc.
c) (2 points) If the output of the high-pass section were to become shorted, discuss how that will

affect a measurement of Vout in the laboratory.
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