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OBJECTIVE 
To familiarize the characteristics operations, calibrations and applications of the oscilloscope 
 
LEARNING OUTCOMES 
At the end of this experiment the students should be able to: 

1. Differentiate the systems and operations of digital and analog oscilloscope. 
2. Conduct the basic operation of oscilloscope. 
3. Measure the amplitude and frequency utilizing oscilloscope. 

 
THEORY 
 
The oscilloscope is basically a graph-displaying device (i.e. it draws a graph of an electrical 
signal). In most applications the graph shows signals change over time: the vertical (Y) axis 
represents voltage and the horizontal (X) represents time. The intensity or brightness of the 
display is sometimes called the Z-axis. (See Fig. 1) This simple graph can tell many things about a 
signal. Here are a few: 

a. Determine the time and voltage values of a signal. 
b. Calculate the frequency of an oscillating signal. 
c. See the “moving part“ of a circuit represented by the signal. 
d. Can tell if a malfunctioning component is distorting the signal. 
e. Can find out how much of a signal is direct current (DC) or alternating current (AC). 
f. Can tell how much of the signal is noise and whether the noise is changing with time. 

 
An oscilloscope looks a lot like a small television set, except that is has a grid drawn on its screen 
and more controls than a television. The front panel of an oscilloscope normally has control 
sections divided into Vertical, Horizontal, and Trigger sections. There are also display controls and 
input connectors. 
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The usefulness of an oscilloscope is not limited to the world of electronics. With the proper 
transducer, an oscilloscope can measure all kinds of phenomena. A transducer is a device that 
creates an electrical signal in response to physical stimuli, such as sound, mechanical stress, 
pressure, light or heat. For example, a microphone is a transducer.   
  

           
 
Oscilloscopes come in analog and digital types. An analog oscilloscope works by directly 
applying a voltage being measured to an electron beam moving across the oscilloscope screen. 
The voltage deflects the beam up and down proportionally, tracing the waveform on the screen. 
This gives an immediate picture of the waveform. 
 
In contrast, a digital oscilloscope samples the waveform and an analog-to-digital converter       
(or ADC) to convert the voltage being measured into digital information. It then uses this digital 
information to reconstruct the waveform on the screen. 
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Analog Oscilloscope 
When oscilloscope probe is connected to a circuit, the voltage signal travels through the probe to 
the vertical system of the oscilloscope. Figure 6 is a simple block diagram that shows how an 
analog oscilloscope displays a measured signal. 
 

 
Depending on how the vertical scale (volts/div control) is set, an attenuator reduces the signal 
voltage or an amplifier increases the signal voltage. 
 
Next, the signal travels directly to the vertical deflection plates of the cathode ray tube (CRT). 
Voltage applied to these deflection plates causes a glowing dot to move. (An electron beam 
hitting phosphor inside the CRT creates the glowing dot.) A positive voltage causes the dot to 
move up while a negative voltage causes the dot to move down. 
 
The signal also travels to the trigger system to start or trigger a “horizontal sweep.” Horizontal 
sweep is a term referring to the action of the horizontal system causing the glowing dot to move 
across the screen. Triggering the horizontal system causes the horizontal time base to move the 
glowing dot across the screen from left to right within a specific time interval. Many sweeps in 
rapid sequence cause the move movement of the glowing dot to blend into a solid line. At higher 
speeds, the dot may sweep across the screen up to 500,000 times each second. 
 
Together, the horizontal sweeping action and the vertical deflection action trace a graph of the 
signal on the screen. The trigger is necessary to stabilize a repeating signal. It ensures that the 
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sweep begins at the same point of a repeating signal, resulting in a clear picture as shown in the 
Figure 7.   
 
 
 
 
 
 

 
     Figure 7: Triggering Stabilizes a Repeating Waveform 

 
In conclusion, to use an analog oscilloscope, it is needed to adjust 3 basic setting to accommodate 
an incoming signal: 

 The attenuation or amplification of the signal. Use the volts/div control to adjust the 
amplitude of the signal before it is applied to the vertical deflection plates.  

 The time base. Use the sec/div control to set the amount of the time per division 
represented horizontally across the screen. 

 The triggering of the oscilloscope. Use the trigger level to stabilize a repeating signal, as 
well as triggering on a single event. 

Also, adjusting the focus and intensity controls enables to create a sharp, visible display. 
 
 
Digital Oscilloscope  
Some of the systems that make up digital oscilloscope are the same as those in analog 
oscilloscopes; however, digital oscilloscopes contain additional data processing systems. (See 
Figure 8.) With the added systems, the digital oscilloscope collects data for the entire waveform 
and the displays it. 
 
When the digital oscilloscope probe is attached to a circuit, the vertical system adjusts the 
amplitude of the signal, just as in the analog oscilloscope. 
 
Next, the analog-to digital converter (ADC) in the acquisition system samples the signal at discrete 
points in time and converts the signal‟s voltage at these points to digital values called sample 
points. The horizontal system‟s sample clock determines how often the ADC takes a sample. The 
rate at which the clock “ticks” is called the sample rate and is measured in samples per second. 
 
The sample points from the ADC are stored in memory as waveform points. More than one sample 
point may make up one waveform point. 
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Together, the waveform points make up one waveform record. The number of waveform points 
used to make a waveform record is called the record length. The trigger system determines the 
start and stop points of the record. The display receives these record points after being stored in 
memory. 
 
Depending on the capabilities of your oscilloscope, additional processing of the sample points 
may take place, enhancing the display. Pre-trigger may be available, allowing you to see events 
before the trigger point.         

 
 
Fundamentally, with a digital oscilloscope as with an analog oscilloscope, it is needed to adjust 
the vertical, horizontal, and trigger settings to take a measurement. 
 
 
EQUIPMENT  

1. 1 Digital Phosphor Oscilloscope Tektronix Model TDS 3052B 
2. 1 Digital Multimeter 
3. 2 Function Generator (AFSG) GoodWill Model GFG 8020 H 

 
 
PROCEDURES 
 
A .   Measurement of Amplitude  
 

1. On digital multimeter side, set the trigger at “V” position. 
2. Push DC-AC-TTL until display shows “AC” and unit “V”. 
3. On oscilloscope side, check the connection of the AFSG (Audio Frequency Signal 

Generator) #1 output to the scope by means of scope probe attached to “CH1” input. 
4. Push “MENU OFF” button, and “AUTO SET” button. 
5. Look on the oscilloscope screen in order to check whether the source come into channel 1 is 

displayed. If no waveform is displayed, push “CH1”. If 2 waveform are displayed, 
disable channel 2 by pushing “CH2” button and “OFF” button. If the waveform displayed 



  6 

is only in blue color (means that CH2 souce is ebable), disable it by pushing “CH2” button 
and “OFF” button, and then push “CH1”. 

6. On the AFGS #1, set sine-wave frequency to 1kHz by adjusting the “COARSE”, and for 
fine tuning, adjust “FINE”. 

7. Adjust the amplitude output knob by adjusting “AMPL” to about halfway. 
8. Adjust the scale by adjusting “V/Div” and “t/Div” until the displayed waveform amplitude 

is readable and within the screen, as well as the display shows the waveform in 
2

11 to 

2
12 cycles. 

9. Adjust position up-down and left-right if necessary. 
10. Note how many vertical divisions the peak-to-peak displayed waveform shows.  

Note also the setting of V/Div. 
           Example: 
           The displayed waveform voltage is equal to: 
           NO.OF..VERTICAL DIVISION X (V/DIV SETTING) VOLTS. 
 
           Sample calculation:  
                       V/Div = 0.5V 
                       No. of Division = 4 
           So, Vpk-pk = 4 x 0.5 = 2V 

11. Sketch the displayed waveform and give the details in the figure sketched. 
12. Measure the output voltage with digital multimeter from the AFGS #1. Fill in the table 

provided. 
13. Repeat (4) to (12) but with AFGS amplitude knob output set to ¼ way, ¾ way and full. 

Leave the frequency unchanged. 
14. Take the necessary reading and fill in the table. 
15. Push menu button ( under B TRIG button ). 
16. Set the „Slope‟ to negative. Check any change in the displayed waveform. Then,set it back 

to positive. 
17. Leave the AFGS attached to the scope with output at full clockwise and frequency at 

1kHz. Proceed to next section. 
 
 
B.   Measurement of frequency 
 

1. Adjust V/Div and t/Div so that the vertical deflection is within the screen size and 

waveform shows 
2

11  to 
2

12 cycles. Sketchedthe displayed waveform and its details. 

2. Note how many divisions the the waveform occupies for 1 cycle. Also note the setting for 
t/Div. The period of the displayed waveform t is equal to:- 
                 (No. of horizontal division divisions) x (t/Div setting) 
                                F, frequency = 1/t Hz 
Example:  
             t/Div           = 0.2ms 
             No. of div    = 5 
             So, period    = 5 x 0.2 ms 
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3. Repeat (2) above but set the AFGS#1 frequency to 500Hz, 5Hz, 10Hz, and 20kHzat all 
times. Leave the AFGS output unchanged but adjust V/Div so that waveform on the screen 
is readily readable. 

 
C.   Frequency Measurement by Lissajous Patterns 
 

1. Check the connection from AFGS #2 to the scope, and leave the CH1 activeted (CH1 
waveform is displayed in the screen). 

2. Activate channel 2 in the order to display the souce from AFGS #2 by pushing “CH2”. 
3. Adjust the frequency of AFGS #1and #2 based on the table given. 
4. Bring these two waveform to the middle of the screen adjusting position up-down. 
5. Push “DISPLAY” button, and then select”XY DISPLAY OFF” that appears on the screen. 
6. Select “TRIGGERED” that shown on the screen. At this time, the moving figures is displayed. 

Push “SINGLE SEQ” button until clear pattern is shown. 
7. Sketch the pattern in the provided table. 
8. Repeat (2) to (7) by adjusting the frequency of AFGS #1 and #2 based on the table 

given. 
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Name: _________________________________ Metric Number: _________________ 

Section / Group: _________________________ Date of experiment: ______________ 
 
EXPERIMENTAL RESULT 
 
1. Measurement of Amplitude 
 
             

             

             

             

             

             

             

             

 
Figure 1: Measurement of Amplitude 

 
 

Table 1: Measuring Sinewave with Scope 
 

AFGS 
Output 

V/Div 
Setting 

No. of 
Division from 

peak-to-
peak 

Vp-p Multimeter 
Reading, V 

Voltage 
zero-to-
peak,  

2

pp

op

V
V  

Voltage rms,  

2

op

rms

V
V  

2
1 way       

4
1 way 

      

4
3 way 

      

Full       

 
Extra Note : 
 
If the multimeters were used to measure the AC Voltage, it will not register the value as stated by 
an oscilloscope. The meter takes a kind of average value called the rms (root mean squred) value: 
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rms = 
2

Peak
 

2.  Measurement of frequency 
 

             

             

             

             

             

             

             

             

 
Figure 2: Measurement of Frequency 

 
 

Table 2: Measuring Sinewave Frequency 
 

ASFG Frequency T/Div Setting No. of Division for 
one cycle 

Period,T Frequency,1/T 

500Hz     

1kHz     

5kHz     

10kHz     

20kHz     

 
 

 
3. Frequency Measuring by Lissajous Pattern 
 

Table 3: Lissajous Pattern Frequency Determination 
 

AFSG #1 Vertical 
Input 

AFSG #2 
Horizontal Input 

Vertical Tangency 
(Tv) 

Horizontal 
Tangency (TH) 

Lissajous Pattern 

 
 
 

2 kHz 

 
(Around 4kHz) 

 
1 

 
2 

 

 
(Around 1kHz) 

 
2 

 
1 

 

 
Around (6kHz) 

 
1 

 
3 
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DISCUSSION 
 

1. There is a difference between scope readings and multimeter. Can you explain why? 
2. When the „Slope‟ (22) is set to negative, do you see any change in the displayed 

waveform? Why? 
 
 
CONCLUSION 

State your conclusion of the experiment. 
 
REFERENCES 

List at least 2 references for this report. 
 


