
ECE255 
Homework # 5 

 

1.40 The diode in the circuit shown below has Is = 1 pA, n=1.05, Cj0= 20 pF, Vbi= 0.85 V, and 
N= 0.5.  (a)Determine Cj, and, (b) calculate the resonant frequency of the circuit (c) if the VDC 
voltage source is increased to 4 V, determine the new resonant frequency of the circuit? (d) Use 
Spice to simulate the circuit. Hint: Cj0= CJO, Vbi= VJ, and N= m in the SPICE model. 
 

VAm measures the AC currents; plot 
them by sweeping AC from 200 KHz to 
500 KHz on a linear f plot (the 
Magnitude). Place parts (b) and (c) on the 
same plot. 
Hint: use ~800 frequency points and let 
the magnitude of Vinac be 1.00. 

f0 =
1

2π LC
   

Do the simulations and calculations for fo 
agree?? 
What is the peak value of the ac current 
magnitude? Does it make sense? 
 
 
 

 

1.46 Design a power supply that takes a 120 V rms, 60Hz line voltage and provides (a) 13.4 volts 

DC at 1 mA to the load using just a transformer, a single diode, and a capacitor.  For ease of 

construction, the transformer should have an integer number of turns on each winding. Assume 

the diode is perfect. (b) Calculate the ripple voltage (c) If RL = 8 KΩ calculate IL and the ripple 

voltage. (d) calculate the % regulation for parts (a) and (c). 

1.47 Design a power supply that takes a 120 V rms, 60Hz line voltage and provides (a) 13.4 DC 

volts at 1 mA using a transformer, a full-wave bridge rectifier, and a capacitor. Assume the 

diodes are perfect. For ease of construction, the transformer should have an integer number of 

turns on each winding. (b) calculate the ripple voltage and % regulation. (c) If RL = 8 KΩ 

calculate IL, the ripple voltage and % regulation. 


