Solutions to Problems in Chapter 8


P8.1	d = 32/(32 + 8) = 0.8

		Vi = Vo/d = 12/0.8 = 15 V	

		fsw = 1/(32 + 8) = 0.025 MHz = 25 kHz.


P8.2	Vo = 0.6  50 = 30 V

		Io = 30/10 = 3 A.

The minimum value of inductance L for continuous conduction should be determined for the worst case, that is, the duty ratio d equal zero. Then, from Eq. (8.11),



and from Eq. (8.9),




P8.3	d = 32/(32 + 8) = 0.8

		Vi = Vo  (1 - d) = 12  (1 - 0.8) = 2.4 V 

		fsw = 1/(32 + 8) = 0.025 MHz = 25 kHz.
  
 
P8.4	d = 32/(32 + 8) = 0.8

		Vi = Vo  (1 - 1/d) = 12  (1 - 1/0.8) = -3 V 

		fsw = 1/(32 + 8) = 0.025 MHz = 25 kHz.


P8.5 	d = 6/12 = 0.5	

Assume fsw = 25 kHz, as in the preceding problems, and assume L = 1mH. If the capacitor is selected for the worst case, that is, d = 0, it can be specified from Eq. (8.9) as




P8.6	According to Eq. (8.12), conversion of a 12-V voltage into a 6-V voltage in a boost converter would require a negative duty ratio, d, which is impossible. Here, the solution could end. However, for comparison with the buck converter in P8.5, let us assume the same duty ratio, d, of 0.5. Then, Vo = 12/(1 - 0.5) = 24 V.	

Assuming fsw = 25 kHz and R = 200 Ω, the required capacitance, for the worst case of d = 1, can be found from Eq. (8.18) as



In contrast with the buck converter, the ripple of the output voltage depends on the load, here assumed to be 200 Ω in order to yield the same capacitance as in P8.5.	


P8.7	Assuming, as in P8.6, fsw = 25 kHz and R = 200 Ω, the required capacitance can again be found from Eq. (8.18) as C  20 µF.
 

P8.8	Vo = 1  0.4  15 = 6 V

For the worst case of d = 0, the required inductance can be found from Eq. (8.11) as



Then, from Eq. (8.9),



 			
P8.9	Io = 100/25 = 4 A	

From Eq. (8.56),




and from Eq. (8.57),



Then, from Eq. (8.18),




P8.10	From Eq. (8.56),







For the worst case of d = 0, the inductances can be determined from Eqs. (8.58) and (8.50) as




and




Then, from Eq. (8.9),





P8.11	From Eq. (8.59),




and from Eq. (8.60),





P8.12	From Eq. (8.61), for d = dmax = 0.5, Vi = 100  (2  0.5) = 100 V.


P8.13	From Eq. (8.59), for d = dmax = 0.5, Vi = 100  (2  2  0.5) = 50 V.


P8.14
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P8.15
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P8.16
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P8.17	From Eq. (8.64),





from Eq. (8.63),




from Eq. (8.66),





and from Eq. (8.67),




P8.18	From Eq. (8.64),




from Eq. (8.63),





from Eq. (8.66),




from Eq. (8.67),




and from Eq. (8.76),






Thus, Vo = 0.166  120 = 19.9 V and Io = 19.9/20  1 A.  


P8.19		R = 502/500 = 5 Ω

From Eq. (8.64),



from Eq. (8.63),


from Eq. (8.66),



from Eq. (8.67),



and from Eq. (8.82),




Thus, Vi = 50/0.74 = 67.6 V.


P8.20	For r = 4, Eq. (8.83) gives  




and, as seen in Figure 8.37, the maximum voltage gain, Kv, occurs with the frequency ratio, kf, somewhere between 1.25 and 1.5. A computer can be used to search this range. It turns out that Kv reaches the maximum value of 2.844 when kf = 1.41. Since





 then Lr = (1.41/36π)2 = 1.55  10-4 H = 0.155 mH.  
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