
Applied Electronics (I) 
Midterm project---DC power supply     Due date: 2017/05/11  
Each one of you should hand in a hard copy of the midterm project report. The 
schematic and the result should be clearly presented and analyzed. Typing or 
hand-writing are both fine. Please write down your name and student ID number on 
the title page. 

 
In the first half of this course, we have studied diodes and their applications. The DC 
power supply is a typical and important application. This midterm project is to design 
and simulate a 12 V DC power supply. You can follow the step listed below to finish 
the design.  
1. The full schematic diagram is shown in Fig. M1. 

 
Fig. M1 

V1 represents the voltage signal from the 110 V power socket on the Wall. The 
first stage is a transformer with a turn ratio 10:1, which reduces the peak voltage 
to about 15.5 V. The method to set up a transformer in LTspice can be referred to  
http://www.linear.com/solutions/5092, or the video: 
http://www.linear.com/solutions/1079. Note: You should add a “K” command. 
The silicon diodes in the full wave rectifier are selected with the spice parameter 
Iav to be 1A. A 12-V Zener diode is used as a regulator.R2 represents the load. 
Let start with C1 = 470 uF and R1 = 10 Ω. Plot the waveforms of the output of the 
transformer (voltage across L2, you may want to check the difference of two 
nodes), and at C1 and output. Also examine the output current (current through 
R2) and the current through R1. Evaluate VR (ripple voltage) from V(out) waveform 
(use cursor readouts to get VR). Check the maximum current through each diode. 

 
2. R1 is used to determine the maximum load current. If the minimum current of D5 

is set to be 5 mA. What is the maximum load current if R1 = 10 Ω? Is it OK if we 
use a 1/2W resistor for R1? What is the power rating for R1 for safety? 

 
3. If VR is asked to be smaller than 40 mV, what is the minimum C1 value required? 

http://www.linear.com/solutions/5092
http://www.linear.com/solutions/1079


 
4. For this part, C1 = 4700 uF, and R1 = 10 Ω. Use proper simulation to find out the 

answers of the following questions. 
a) Line regulation: If the AC source from the power socket drops to 100 Vrms, 
how does the output voltage change? What if the power source increases to 120 
Vrms? Note: 10 Vrms change is equivalent to 14.1 V peak voltage change. 
b) Load regulation: Check VR and V(out) for the output current through R2 to be 
50, 100, 150, 200, and 250 mA. You can either change the value of R2 or use a 
current source to replace the load resistor. Make a plot of VR and V(out) versus 
Iout. Note: you can use global parameter {X} and set .step param X command. 


