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1. (45 points) Design an op-amp circuit that produces a triangle wave output with a
period of 3 ms and an amplitude of 1.2 V. In addition, the triangle wave must have an
adjustable dc offset between 0 and 2 V. As for components, assume the following.

You have ideal dual-power-supply op amps that will function correctly as long as the
power supplies are no smaller than +/- 3 V and no larger than +/- 15 V.

You may use any humber of op amps, resistors, capacitors, and inductors; these
componenis may have any value,

The only power supplies available are 9 V batteries that are otherwise ideal. You
may use as many as you like.




2. (35 points) The transfer function for a particular amplifier is given below. The
magnitude of T(w) at o = 4500 rad/s is -15 dB. K is not given, but it is known to be
positive and real. Al frequencies are in rad/s.

i) Using the gréph on the next page, plot the magnitude Bode plot for this amplifier.
i} Find the phase of T(w) a5 © - .

iil) Find the phase of T(w) as © — 0.
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3. (45 points) For the circuit below, find the dc terminal voltages (at emitter, collector,
and base) for each BJT. Be sure to test any assumptions you make about the operating
region of the BJTs.
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4. (35 points) For the circuit below, find the transfer function T(o) = V/Vi.
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Room for extra work




5. (40 points) On the following page is shown the piecewise linear model for the diodes
in the circuit below. The diodes are identical.

Choose reS|stors and a power suppEy value VSS so that diode Dy is in region 1. In doing
s0, limit e korehe iy end the resistor values to no more
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2. (35 points) The transfer function for a particular ampilifier is given below. The

magnitude of T{w} at ® = 4500 rad/s is -15 dB. K is not given, but it is known to be
positive and real. All frequencies are in rad/s.

_f?;'k i) Using the graph on the next page, plot the magnitude Bode plot for this amplifier.
) i} Find the phase of T(®) as ® — co.
1 : iiiy Find the phase of T(w) as © — 0.
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3. (45 points) For the circuit below, find the dc terminal voltages (at emitter, collector,
and base) for each BJT. Be sure to test any assumptions you make about the operating
region of the BJTs.
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Room for exfra work
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4. (35 points) For the circuit below, find the transfer function T(o) = V/V;.
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Room for extra work
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5. (40 points) On the following page is shown the piecewise linear model for the diodes
in the circuit below. The diodes are identical.

Choose resistors and a power supply value VSS S0 that diode D, is in region 1. In doing
s0, limit the-me . mriesae-meresteamasvk=arre the resistor values to no more

than 10.kQ. Be sure to prove that diode D*i is the reg;on you assume it to be.
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Room for extra work
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