Solution to Homework #2 provided by Mr. Louis P. Alarcon
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Problem #1:
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For the fourth cycle:
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Comment for problem 1 by H.K.:




For simplicity, alowpass filter typically used at the output of the Vtune
generating amplifier was deleted. Thus, if you attempted simulating the
circuit, it should be oscillating after afew cycles!

Also, in practice C2 is chosen to be much larger than C1. This helps generate
acleaner Vtune and also stabilizes the circuit.

Problem 2:

Problam #2°

Transistors 03 and 04 provide a means to conirol the drain-to-source voltages of Q1 and Q2. Since
transistors 011 and Q2 are in the tricds region, their transconductances are dependent on their respeclive
drain-to-source vollages.

The amplifiers are added to provide lhe proper gate bias on Q3 and Q4, using negative feedback, to force
the drain-to-source voltages of 1 and Q2 to be equal to Vo Thus, the transconductances of Q1 and Q2
are dependent on the conirel voliage Vo
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For transislors In triode, we can find (he fransconductance as:
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The unily gain lreguency of the integrator can be expressad ag:
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Whan Vi=0, we can express the drain currents of Q1 and G2 as!
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To exif the triode raglen, he drain-to-source voltage must be less than the gate overdrive vollages. Thus:
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Mote that it is the large negative swings that will push Q1 and G2 out of ths lricde region and inio the active
regian.

Comment by H.K.

Notice that for example in case a) where to find the maximum voltage swing at the input of

Q, need to find the voltage which drives Q1 to edge of saturation, the max voltage swing at

the input of Q1is 0.6V and the overall differentially measured peak-to-peak voltageis: Vypq
M®=1.2V. Simularly, in case b) Vppg " =0.4V



