
 

EE 210:  CIRCUITS AND DEVICES 
 

LAB #3:   VOLTAGE AND CURRENT MEASUREMENTS 

 

This lab features a tutorial on the instrumentation that you will be using throughout the semester.  
More specifically, you will see how to use the basic functionality of a Digital Multi-Meter 
(DMM), a prototyping board, a power supply, an oscilloscope, and a function generator.  You 
will also examine the relationship between a physical resistor and its mathematical model.  
Finally, you will learn how to apply some basic signal analysis.   

Experiment 1: Measuring a Resistor’s VI Characteristics 

The purposes of this experiment are to familiarize you with a power supply as well as the 
ammeter function of the DMM and to use these to calculate resistances experimentally using the 
VI characteristics of a resistor. 

Procedure: 

1. Set up the Power Supply to serve as a variable voltage source.  Set the voltage to 0 
Volts. 

2. Set up the DMM as a DC ammeter: 

a. Insert one banana plug of a black, banana-to-banana cable into the COM 
socket of the DMM.  

b. Insert the banana plug of a red, banana-to-clip cable into the 300-mA socket of 
the DMM. 

Ac. Turn the dial to the DC A setting. 

3. Connect a 470 Ω resistor in series with the DMM and the power supply: 

a. Connect the COM socket of the DMM to the COM output of the power supply 
to using the black, banana-to-banana cable. 

b. Attach the clip of the red, banana-to-clip cable connected to the DMM to one 
lead of the resistor. 

c. Attach the clip of a red, banana-to-clip cable to the other lead of the resistor 
and insert the banana plug into the +6 V OUTPUT of the power supply. 

4. Create a table in your laboratory notebook that has the following column headings: 
“voltage”, “current”, “calculated resistance”, and “% error”.  The title above the table 
should include the measured resistor value. 

5. Measure and record data for each of ten (10) different applied voltages ranging 
between 0 and +6 V  (0.5V, 1V, 1.5V, 2V, 2.5V, 3V, 3.5V, 4V, 5V, 6V):  

a. Record the voltage value displayed on the power supply meter. 
b. Record the current value displayed on the DMM. 
c. Calculate the resistance using Ohm’s law. 
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d. Calculate the “% error” using the following formula: 

 100%
valuemeasured

valuemeasuredvaluecalculated
error% 


  

6. Plot the v-i characteristic of the resistor in your notebook.  Note that when plotting v-i 
characteristics voltage should be represented on the y-axis and current on the x-axis. 

7. Turn off the power supply and disconnect the cables.    

8. Return the resistor to the appropriate box. 

 

Experiment 2: Building a Resistor Network 

The purpose of this experiment is to use your knowledge of the DMM and practice your 
prototyping skills board to construct another resistor network.   

Procedure: 

1. Construct the network shown in Figure 1  

a. Measure and record the actual value of each resistor before inserting it into 
the network. 

b. Set up the Power Supply to serve as the voltage source Vin. 
 
 
 
 
 
 
 
 
 
 
 
 

1V 6V  

A voltmeter must be 
placed in parallel with 
the element(s) for 
which the voltage is 
to be measured.  The 
internal resistance of 
the voltmeter is very 
high, so the additional 
parallel current 
through it is usually 
negligible. 

 
 

Figure 1. Schematic of network under test.  The parameter values are Vin = 5 V, 
R1 = 1 kΩ, R2 = 20 kΩ, R3 = 4.7 kΩ, R4 = 2.2 kΩ, R5 = 5.1 kΩ, and R6 = 2 kΩ. 
 
 

2. Using the appropriate circuit analysis techniques, calculate the value of Vout 

3. Configure the DMM as dc voltmeter: 

4. Measure and record the value of Vout.   

5. Fill in the following values 

a. Vout calculated =    

b. Vout measured =  

c. % error between calculated and measured values 

d. Comment on the % error found in 5.c  Is this acceptable?  Why? 
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Experiment 3: Using the Oscilloscope 

The purpose of this experiment is to learn how to use the oscilloscope to test signals and circuits. 

 

There two types of oscilloscopes available in the General Electronics lab:  digital and analog.  
While the way they operate internally is different, from the user’s point of view they are similar.  
Pictured below is a basic analog oscilloscope, similar to those used in our labs. 

 

Students are encourage to repeat this experience with the digital oscilloscope. 

 

 

 

Oscilloscopes have 2 (or more) vertical channels and a single horizontal channel. The vertical 
channel is configured in Volts per division. This means that a signal displacement of one division 
corresponds to the Voltage specified by the input channel gain knob.  Vertically, the oscilloscope 
has a total of 8 divisions. 
 
The horizontal channel is configured in seconds (ms, μs) per division as specified by the 
timebase selector. The horizontal channel has a total of 10 divisions. 
 
In addition to the horizontal and vertical controls, oscilloscopes normally include an output for 
the test signal. For the oscilloscope shown above, this test signal is located at the left of the main 
ON button. The manufacturer has also engraved the characteristics of this signal close to the 
actual output port. 
 
3.1 Write the down the characteristics of the test signal specified by the manufacturer. 

EE210 Lab 3    page 3 



3.2 Connect a cable between Channel 1 and the test signal.  The BNC part of the cable will be 
connected to Channel 1 while the red banana or red alligator clip to the test signal. In this case it 
is not necessary to connect the black banana or alligator clips. 
 
3.3 Modify, if necessary, the setup of the oscilloscope to display the test signal on its screen. 
 
3.4 Sketch the test signal. 
 
3.5 Measure the voltage and frequency of the test signal. 
 
3.6 Compare the results of 3.5 with the results of 3.1.    Are those within acceptable range? 
 
 

Experiment 4.  Using the Function Generator 

 
The figure below shows an analog function generator similar to those in the laboratory. In 
addition to analog function generators, the lab also has digital function generators. Students are 
welcome to use the digital function generator instead. 
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Note that the function generator has two outputs. One of them is labeled TTL while the other one 
is labeled 50 Ω. The TTL output is mainly used to test digital circuits. For the majority of labs in 
this course we will use the 50 Ω output. 
 
 
4.1  Configure the function generator with the following parameters: 
 Type of signal: Sinusoidal 
 Frequency of the signal: 980 Hz 
 Amplitude of the signal: 6.3 Vpp 
 
 
4.2 Connect a cable between the output of the function generator and Channel 1 of the 
oscilloscope. Modify the setup in the oscilloscope in order to visualize the signal. 
 
4.3 Sketch the signal, recording all the parameters of interest (amplitudes, frequencies, period, 
etc…) 
 
4.4 Measure the parameters of the signal shown by the oscilloscope. Compare these results with 
the setup in 4.1  Are these within acceptable values? 
 
4.5 Experiment with the other types of signals available in your function generator. 
 
 
 
WRITE A LABORATORY REPORT FOLLOWING THE GUIDELINES FOR 
LABORATORY REPORTS IN THIS COURSE. 
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