
Design of a multiple-output linear DC power supply 
 
Specifications 
- Input voltage 120V/220V (50/60 Hz, single phase, fuse protected) 
- Output 1: 0 to 30V DC, 5A (regulated, short-circuit protected) 
- Output 2: 0 to -30V DC, 5A (regulated, short-circuit protected) 
- Output 3: -12V/0/+12V DC, 10 A (unregulated, fuse protected) 
- Output 4: 5V DC, 8A (fixed, short-circuit protected) 
 
Clarifications about input/outputs 
a) The input must be manually switchable between 120V and 220V. The power supply 

should be able to provide the specified output voltages/currents independently of the 
input voltage. 

b) Fuse-protected input: a fast or slow fuse is required to protect the device. 
c) Short-circuit protected: the power semiconductors inside the device must be pro-

tected in the event of a short circuit in the output. 
d) Fuse protected output: a fast fuse is required to protect the specified output in the 

event of a short circuit. 
e) Regulated: the power supply consists of an AC to DC rectifier, filter and a subse-

quent stage that allows for variable output voltage. The current specification does 
not mean that the output must constantly provide high current; it does have that abil-
ity though if the load requests high current. 

f) Unregulated: the power supply consists of an AC to DC rectifier and a filter. The out-
put voltage specification is an indication of where the voltage is expected to be most 
of the time. The current specification does not mean that the output must constantly 
provide high current; it does have that ability though if the load requests high current. 

g) Fixed: the power supply consists of an AC to DC rectifier, filter and a subsequent 
stage that provides a fixed output voltage. The current specification does not mean 
that the output must constantly provide high current; it does have that ability though 
if the load requests high current. 

h) The power supply must be able to provide full power with ALL the outputs operating 
at maximum limits of voltage and current. In practice this is not always the case. 
However this condition must be used in the sizing of the transformer. 

 
Final report requirements 
a) The final report must be typed. It must contain a cover page listing the course num-

ber, date, project title, and names of the author(s). No more than two students may 
work in one group/report. 

b) An index of subsequent sections (listed below) must be included with the report. 
c) A diagram of the complete circuit is required. You may use any available CAD pro-

gram to draw the diagram of the power supply. No hand drawings. Special attention 
must be paid to the transformer that consists of many windings in the primary and 
secondary sides. The 120V/220V manual switching circuit must be shown in this 
diagram too. 

d) A section of calculations, clarifications, comments, etc must follow the circuit dia-
gram. Show calculations about filter capacitors (size and voltage ratings), trans-



former power/voltage/current ratings, semiconductor power/voltage/current ratings 
(diodes, regulators, transistors), resistor values and power ratings, and in general for 
every component you plan to use. Rule of thumb calculations are acceptable as long 
as you can provide a reference for them. The course instructor should not be listed 
as a reference. 

e) A section showing the bill of materials must also be included. The dollar value of 
every component used in your design should be shown clearly. The price does not 
have to be extremely precise but it must make sense. You should not assume that a 
1/4W resistor costs $1 when it should cost no more than a few cents. For the made-
to-order transformer use its power rating to obtain an estimated cost by various on-
line manufacturers. Specify if you would use a regular transformer or a toroidal one. 

f) It would be a good idea to include a section with references at the end of the report, 
especially if you claim something unusual that we did not cover in lectures. 

g) You may add measuring instruments (voltmeters/ammeters) in your design but that 
is optional. 


