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I.  Purpose. 
1. Introduce the measurement of sinusoids (ac voltages) using the oscilloscope 
2. Introduce the operation of the function generator 

 
II.  Equipment. 
 Agilent E3620A Dual DC Power Supply 
 Agilent 34401A Digital Multimeter (DMM) 

Oscilloscope,  Function Generator 
 
III. Pre-lab Calculations: none required. 
 
IV.  Lab Procedure.  Time Required: 35 minutes. Check-off each step as you complete it.   
 
Step One:  Function Generator setup.   

 
□ Locate the Function Generator on your lab bench and turn the power on. 
□ Select the sinusoidal function by pressing the button with the Sine wave on it.  The 

Function Generator display should indicate a small sine wave. 
 

 
 
 
 
 
 

 
We will set the frequency to 1.75 kHz using the key pad method. (You can also adjust frequency 
with the dial on the right front of the Function Generator, using the arrow 
buttons under the dial to select the desired digit to change.) 
 
□ Select the Frequency (Freq) function using the soft keys under the 

display screen. 
□ Enter the desired frequency (1.75) using the key pad. 
□ Enter the desired units (kHz) by pressing the button under kHz on the 

screen.  
 
We will set the amplitude to 10 Vpp (volts peak-to-peak) using the key pad method. (You can 
also adjust frequency with the dial on the right front of the Function Generator, using the arrow 
buttons under the dial to select the desired digit to change.) 
□ Select the Amplitude (Ampl) function using the soft keys under the display screen.    
□ Enter the desired amplitude (10) using the key pad. 
□  Enter the desired units (Vpp) by pressing the button under Vpp on the screen. 
□ Press the output button.  
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Step Two:  Oscilloscope familiarization.   
 
□ Locate the oscilloscope and turn its power on.  (Power push button is located on the 

top left of the oscilloscope). 
 

The oscilloscope can receive electrical signals from two probes, channel 1 (CH 1) and 
channel 2 (CH 2).  We attach adaptors to CH 1 and CH 2, so that they can receive electrical 
signals via our banana plugs.  

 

 
 
 
 
 
 
 
□ Locate the CH 1 input on your oscilloscope.  It will have a two-input (RED / 

BLACK) banana plug adaptor installed. 
 

□ Connect the Function Generator’s output to CH 1 input on the oscilloscope. 
 

The oscilloscope has the ability to measure and display two different electrical signals, but 
only with respect to one common reference point.  The BLACK CH 1 input provides this 
common reference point for CH 1 and CH 2.  Therefore, CH2 has an adaptor for only one 
banana plug. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 100 mV per vertical division 
250 μsec per horizontal division 

Major 
division 
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The oscilloscope display is divided up into eight major vertical divisions.  The bottom left corner 
of the Oscilloscope indicates the number of volts per division for a given channel.   In Fig. 1, you 
can see that CH 1 and CH 2 indicate 100mV per division, therefore each major division in the 
vertical axis represents 100mV.  

 
Similarly there are ten major divisions in on the horizontal axis that represent 
time.  Each major division in the horizontal axis of Fig. 1 represents 250μs.  
CH 1 and CH 2 can have different Volts/Div, but will always share the same 
Sec/Div. 

 
□ With the CH 1 menu selected, adjust the position of the vertical 

axis zero level by rotating the position knob under the vertical 
section in the CH 1 column, so that the “1→” on the left side of the 
LCD is adjacent to the center horizontal major axis (centered 
vertically on the display).   
 

Step Three:  Display a sine wave with the oscilloscope 
 
□ Press the CH2 Menu button twice to turn off the CH 2 trace, since nothing is connected 

to CH 2 for this lab.  This will not be true of future labs.  
 

□ Press the AUTOSET button on the oscilloscope.  
AUTOSET will measure the input signals for 
the channels selected and attempt to display 
something meaningful.  AUTOSET will not turn 
on a channel.  After running AUTOSET, adjust 
the oscilloscope to display what you want. 

 
□ Press CH 1 MENU on the oscilloscope and make the following 

settings. 
 
 Coupling: AC 
 BW Limit: OFF 
 Volts/Div: COARSE 
 Probe: 1X 
 Invert: Off 

 
□ Adjust the VOLTS/DIV knob under the vertical section in the CH 1 column, so 

that CH 1 indicates 2 Volts/Div. 
 

□ Adjust the SEC/DIV knob under the horizontal axis, so that the oscilloscope 
indicates 100 microseconds per major division on the LCD. 

 
□ CAREFULLY Sketch the waveform displayed on the LCD and indicate Volts/Div and 

Sec/Div on Figure 2. 
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CH1  ____ V/div          CH2  ____ V/div         Time:  _____ s/div           
Figure 2 

 
 

 

Step Four:  Measuring the waveform on the oscilloscope. 
 
Manual method.  The first method is by counting the divisions of grid and applying the scale 
(volts/div for vertical, or sec/div for horizontal).  This will only provide you with approximate 
values with little precision. 
 

□ Using the waveforms that you transcribed onto Figure 2, determine the peak-to-peak 
voltage of ES , the voltage from the Function Generator signal source.   

□ Determine the amplitude of the signal and express it as an rms value (recall that the rms 
value of a sinusoid is the amplitude times 0.707). 

 
 Peak-to-peak Amplitude Vrms 
ES   (CH1)    
 

□ Using the horizontal scale on Figure 2, determine the period of ES and calculate its 
frequency.   

 
 Period (µs) Frequency (kHz) 
ES   (CH1)   

 
Cursor measurement.  The second method of measurement is by using the on-screen cursors.   
 

□ Press the CURSOR button to view the cursor menu, then cycle the top menu box button 
until Amplitude appears under the cursor Type.   
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□ Ensure that CH1 is selected as the Source.   

 
□ Adjust CURSOR 1 so that it is at the peak voltage of the CH1 waveform.   
□ Adjust CURSOR 2 so that it is at the minimum voltage of the CH1 waveform.  Record 

the peak-to-peak voltage that is indicated by the value under Delta on screen.   
 

 Peak-to-peak Amplitude Vrms 
ES   (CH1)    
 

□ Now, change the cursor Type to Time and repeat the measurements of period, frequency 
and time delay.  Note, frequency can be read directly from the screen.  It may be helpful 
to adjust the horizontal scale (sec/div) for more precise measurements. 

 
 Period (µs) Frequency (kHz) 
ES   (CH1)   

Taking automatic measurements.  The oscilloscope has the ability to take automated 
measurements of voltage, period and frequency.   
 

□ Press the Measure button to view the measurement menu then cycle the top menu box 
button to highlight Source.   

□ Select CH1 for the top two measurements.   
□ Cycle the top menu box button again to highlight Type allowing you to specify the type 

of measurement desired.   
□ Note: if the measurements appear to be jumping around, ensure the Average is selected 

on the Acquire menu. 
□ Cycle one CH1 menu box button to display Pk-Pk and record peak-to-peak voltage.   
□ Cycle it again to display RMS and record rms voltage.  Amplitude is not automatically 

measured but can still be calculated from the peak-to-peak voltage as before. 
 

 Peak-to-peak Amplitude Vrms 
ES   (CH1)    

 
□ Continue cycling the menu box buttons to measure period and frequency. 

 
 Period (µs) Frequency (kHz) 
ES   (CH1)   

 
How closely do the values of ES compare for each measurement method? 

 
Exact__________   Very close__________ Very Different_________ 

CAUTION: 
USING THE WRONG SOURCE CHANNEL WHILE PERFORMING CURSOR 
MEASUREMENTS MAY RESULT IN MEASURING THE WRONG VALUE. 


