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Problem 1 The flyback converter shown in Figure 4.1 is operating in steady state with a
constant frequency PWM-type switch drive at a switching frequency of 100kHz.
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Figure 4.1: Flyback Converter

A. Determine the relationship between the output voltage V, the input voltage V7,
and the duty cycle (D) of the switch drive. Explain why this topology is sometimes
called a “buck-boost” or “up-down” converter.

B. Assume that the duty cycle of the switch drive is D = 0.4. Determine the average
value of 7;,, the average value of v,,, and the peak-to-peak magnitude of the
output voltage ripple. Sketch iy and vy for a switching cycle.

C. Determine the transfer function which relates the incremental changes in output
voltage to a small perturbation in D. Comment on the nature of this transfer
function.

D. Assume the on resistance of the switch is R,,, = 1€2, and the forward voltage drop
of the diode is 0.35V + 0.1€2ip. Estimate the power dissipation in the switch and
the diode.



Problem 2 This problem examines the switching performance of a common base amplifier.
The transistor parameters are 3r = 100, Bg = 5, 77 = 0.5 ns, 7 = 1 ns, and 75 = 7.55
ns. Ignore the effects of the space charge layers. The transistor is connected as shown
in Figure 4.5.
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Figure 4.5: Switched-emitter common base amplifier

A. Assume that C' =0 and gr = qg = 0 for t < 0. The switch is closed at time ¢ = 0.
Determine equations that describe the growth of ¢z and i¢ as functions of time.

B. The test described above is repeated with capacitor C included. What value of C
minimizes the time required for the transistor to reach steady-state values of gp
and ic?

Now suppose the circuit is changed to Figure 4.6 (you may assume that Vigg, for the
transistor is zero).
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Figure 4.6: Switched-emitter common base amplifier




. Again assume C' = 0 and gr = qg = 0 for ¢t < 0 and that the switch is closed at
time t = 0. How long does the transistor remain in the forward-active region?

. The switch is kept closed until the transistor reaches steady state in saturation.
What are the values of gr, qr, qpo, and ¢s in the steady state? (Recall that ¢go
is the base charge required to get to the edge of saturation.)

. The test described in part C is repeated with capacitor C' included. What value of
C minimizes the time required to reach steady-state saturation?

. Once steady-state saturation has been reached, the switch is opened. What is the
value of ig immediately after the switch is opened?

. How long after the switch is opened does the transistor remain in saturation?

. Sketch the general form of the base charge distribution shortly after the switch is
opened (part F') and at the instant the transistor enters the forward active region
(following the time determined in part G).



