
Lab #5: +5V DC Power Supply 

 

Overview: Your assignment is to build a fixed DC power supply using the concepts you have learned in 

previous lab experiments.  Your +5V power supply will get its power from a (US) standard 120V, 60 Hz, 

wall socket.  Because of the potential for hurting yourself or damaging measuring equipment, please pay 

careful attention to the instructions below for how to work safely!   

 

The “functional blocks” of a DC power supply design include a transformer, a rectifier, a filter, and a 

regulator, all of which you have explored in previous experiments:   

 
Since you have previously completed lab characterizations of each of the block elements needed to build 

a power supply, your challenge will be linking them together in an appropriate (and safe!) way, 

justifying your choices of component values for your circuit, and documenting the operation of your 

circuit stage by stage as you build it. 

 

Circuit Design: Start the design process using MultiSim to simulate your power supply. This way you 

can try out ideas more quickly than having to wire up components on your breadboard. Your power 

supply must satisfy the following specifications: 

 Your power supply should operate from a standard wall outlet (120 Vrms, 60 Hz). 

 Its output should supply a steady DC voltage of (5.0  0.1) V with less than 2% ripple 

(peak-to-peak) to any load of 1 kΩ or greater.  

Demonstrate that your MultiSim design satisfies these specifications by plotting in Origin the mean 

output potential, the peak-to-peak ripple, and the load current for values of load resistance from 100 kΩ 

down to 1 kΩ. For the mean output potential and the load current, include additional points for load 

resistances down to 100  so that you can determine the load line of your power supply and thus its 

Thevenin equivalent circuit values  and r. 

 

In adding each functional block to your design, figure out what you can and can’t control about the 

output by trying circuit elements with different values (of R, C, zener breakdown potential, etc.).  

Document your investigations appropriately, with descriptions, measured values, and scope traces.  In 

order to have a working design, you must be sure that the current through any diode will be less than the 

maximum allowed and that the power dissipated in any resistor is less than ¼ W. Once you’ve settled on 

a choice of components for each block, document your choices in the form of schematics, measurements, 

and scope traces, as well as explaining your reasoning for your component choices in words. 

 

Circuit Prototyping: Once you are satisfied with your design, build a “prototype” circuit by wiring up 

components using your breadboard. Be especially careful when the 120V AC is connected to your 

circuit. Do not plug your circuit into the wall outlet until an instructor has examined your wiring 

for safety. Unplug the 120V cord from the wall anytime you are changing connections on the 

breadboard. As much as you can, hook up any test leads and oscilloscope probes before you plug 

in the cord, so that you are not touching any components or wires while 120V is present anywhere 



in your circuit. Never leave the cord plugged in when you are not there to keep someone else from 

accidentally shocking themselves. Do NOT trust the switch to block 120V from being present on 

your circuit. Whenever making a measurement involving 120 V, always keep one hand in your 

pocket. Report any shocks you receive to an instructor immediately.  

 

Note that the DAQ hardware used with LabVIEW is NOT rated for 120V, so do NOT make any 

measurements on your circuit with LabVIEW. 

 

Keeping safety foremost in your mind, make voltage measurements at key points of your actual circuit 

and compare your measurements with the measurements made on your circuit as simulated in MultiSim. 

Document these comparisons and any circuit design changes that you make in response to the 

comparisons.  

 

Verify that your (real) circuit meets the design specifications and measure (and comment on) a graph of 

DC output vs. load current for your completed power supply. From it, determine the Thevenin equivalent 

circuit for your power supply. When complete, demonstrate your prototype circuit’s function to one of 

the instructors before moving on to the build phase. 

 

Building the Circuit: 
 

Once an instructor has verified the operation of your prototype, you will receive a 7805 solid state 

voltage regulator. You will need to use a 7805 datasheet to look up the connection and operation of this  

more modern form of regulator. Update your circuit schematic appropriately, showing the 7805 and 

associated components (capacitors). When you have done this, transfer your power supply circuit 

components onto a perforated circuit board and solder the connections, enclosing the transformer and 

circuit in a project box and wiring the output to binding-post-style connectors on the box.  Plan the entire 

layout of the circuit components in your project box before you begin making holes in the box – the 

placement of one element may affect the clearance needed for other elements, particularly those that 

stick through the walls of the project box. 

 

We will have components available for you to add a USB port to your 

power supply, if you like.  Wired correctly, such a port can be used to 

charge a USB-compatible cell phone, for instance. The circuit schematic 

at left shows the necessary wiring and additional resistors needed to 

make a USB port charger compatible with most cell phones, including 

iPhones. Your power supply needs to be able to provide +5V at 500 mA 

in order to support this function. Use R1 = 75.0 k, R2 = 49.9 k, 1% 

tolerance resistors (not the ones in the drawers!).  

 

In addition to grading your lab notebook for the usual documentation 

and circuit analysis expected for every lab, we will separately assess the 

“build quality” and operation of your finished project relative to the 

design specifications above. The build quality incorporates an 

evaluation of the quality of soldering, the safety of the assembly, and the probable longevity of your 

assembled circuit, in addition to the performance of the power supply relative to the specifications given. 


