Circuits Fall 2018
e For the following circuits, unless otherwise stated, assume that the op-amp is ideal (zero input

currents and zero input difference voltage [due to infinite gain]).
e And assume that a npn transistor is described by the Ebers-Moll model which has for the
collector current:
Ic=algo (1-exp(VBE/VT)) —lco(1-exp(Vec/VT))
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#1. (6 points) For the following feedback circuit:

I

a) (4 points) Find Vout as a function of Vin .
b) (2 points) If the op-amp is not ideal and actually saturates at supply bias voltages +Vupply,
discuss limitations on the validity of your answer in part a)
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#2. (7 points) In the following circuit the amplifier is a unity voltage gain one with no input current
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(a) (3points) Find the transfer function Vout(s)/Vin(s)
(b) (2 points) Give the zeros and poles of the transfer function and the unit impulse response

(c) (2 points) Give an ideal op-amp realization of the amplifier.



#3) (7 points) The following is a circuit diagram for a General Impedance Converter (GIC) for which the
input impedance is given as:

Zin(s) = Z0(S)+(Z1(s) Z3(s) " Z5(s))/(Z2(s) ZA(s))

z0 z1 Z2 Z5

73 zZ4

Choose Z2 and Z4 as equal capacitors of capacitance C and all other branches as resistors with

equal resistance R.

a) (2 points) Give Zin(s) in terms of the chosen components.

b) (3 points) Give the poles and zeros of Zin(s).

c) (2 points) The circuit can be an oscillator. Give conditions for this and the oscillation
frequency in terms of R and C.
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