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Answer all questions.
State your assumptions if required.
Calculator and 2 pages of formula are allowed.
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Question 1:

The inverting amplifier below uses a feedback network in form of a “T-bridge” of Ra,
- Rb, and R2. Derive the transfer function of the amplifier Vo/Vi as a function of resistors R1, R2,

Ra, and Rb. Assuming the op-amp is ideal. Vo
Simplify Vo/Vi in the limits R2>>Rb and R2>>Ra. A
0
R2 — 4o Ra




Question 2:

Find the expression of the output voltage Vz with respect to the input voltages V; and V. N
It has been known that the current through a diode is: thae VE\__,dmdé_Tn N
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Question 3:

The circuit below is a monostable multivibrator. In the stable state, the output Voyr=L+, va=0
- and vg=-Vref. The circuit can be triggered by applying a positive input pulse of height greater
than Vref. For normal operation, C;R;<< CR.'Show the resulting waveforms of Voyr and va.
Find the width of the output pulse T. (i.e., T is a function of C, R, L+, L-, and Vref). ’
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Question 4: AoL: A=10%

The op-amp in the circuit below has an open-loop gain of 10° and a single pole with 0,=10rad/s.

Rs=100K 1+ ;-2
@
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’ R=100K W’ </ ) wp)
%: C=0.01uF

\/a. Sketch the open-loop Bode plot.
b. The gain equation for this non-inverting amplifier with negative feedback is in the form:

Vo A(jw)
Vi 1+ 4(je)B(jo)
transfer function, including its poles and zero.

v/c. Sketch the magnitude of the transfer function (gain) versus frequency and label important
parameters on your sketch.

“d. Find the frequency at which |ABJ=1.

€ Is this network stable or it will oscillate at certain frequency? If it is unstable, what
frequency does it oscillate?

where f(jw) is the negative feedback factor. Find this closed-loop
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d Question 2:

Find the expression of the output voltage Vz with respect to the input voltages V; and V,.
It has been known that the current through a diode is: Ip=lsexp(Vp/n V1) where Vp = diode

— voltage. Is = 10"?A, V1= 25mV, n=1.5. o
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