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Cathode ray Oscilloscope 
(Measurement of peak and rms voltages and frequency of AC) 

 

Aim :- To study the different waveforms, to measure  peak and rms voltages and the 

frequency of A.C. 

 

Apparatus:- A  C.R.O and a signal generator. 

 

Theory :- Cathode ray oscilloscope is one of the most useful electronic equipment, 

which gives a visual representation of electrical quantities, such as voltage and current 

waveforms in an electrical circuit. It utilizes the properties of cathode rays of being 

deflected by an electric and magnetic fields and of producing scintillations on a 

fluorescent screen. Since the inertia of cathode rays is very small, they are able to follow 

the alterations of very high frequency fields and thus electron beam serves as a  

practically inertia less pointer. When a varying potential difference is established across 

two plates between which the beam is passing, it is deflected and moves in accordance 

with the variation of potential difference. When this electron beam impinges upon a 

fluorescent screen, a bright luminous spot is produced there which shows and follows 

faithfully the variation of potential difference. 

 

        When an AC  voltage is applied to Y-plates, the spot of light moves on the screen 

vertically up and down in straight line. This line does not reveal the nature of applied 

voltage waveform. Thus to obtain the actual waveform, a time-base circuit is necessary. 

A time-base circuit is a circuit which generates a saw-tooth waveform. It causes the spot 

to move in the horizontal and vertical direction linearly with time. When the vertical 

motion of the spot produced by the Y-plates due to alternating voltage, is superimposed 

over the horizontal sweep produced by X-plates,  the actual waveform is traced on the 

screen. 

 



                                                                                                                          Page 2 of 4 
 

Procedure:- Study of waveforms: To study the waveforms of an A.C voltage, it is led 

to the y – plates and the time base voltage is given to the X-plates. The size of the figure 

displayed on the screen, can be adjusted suitably by adjusting the gain controls. The time 

base frequency can be changed, so as to accommodate one, two or more cycles of the 

signal. There is a provision in C.R.O to obtain a sine wave or a square wave or a 

triangular wave. 

 

Measurement of D.C.Voltage : - Deflection on a CRO screen is directly proportional to 

the voltage applied to the deflecting plates. Therefore, if the screen is first calibrated in 

terms of known voltage. i.e. the deflection sensitivity  is determined , the direct voltage 

can be measured by applying it between a pair of deflecting plates. The amount of 

deflection so produced  multiplied by the deflection sensitivity, gives the value of direct 

voltage. 

 

 

 

 Measurement of A.C voltage : - To measure the alternating voltage of sinusoidal 

waveform, The A.C. signal, from the signal generator, is applied across the y – plates. 

The voltage(deflection) sensitivity band switch (Y-plates) and time base band switch (X-

plates) are adjusted such that a steady picture of the waveform is obtained on the screen. 

The vertical height (l) i.e. peak-to-peak  height is measured. When this peak-to-peak 

height (l) is multiplied by the voltage(deflection) sensitivity (n) i.e. volt/div, we  get the 

peak-to-peak voltage (2Vo). From this we get the peak voltage (Vo). The rms voltage Vrms 

is equal to Vo/ 2 . This rms voltage Vrms is verified with rms voltage value, measured by 

the multi-meter. 

 

 Measurement of frequency : - An unknown frequency source (signal generator) is 

connected to y- plates of C.R.O . Time base  signal is connected to  x – plates(internally 

connected) . We  get a sinusoidal wave on the screen, after the adjustment of voltage 

sensitivity band switch (Y-plates) and time base band switch (X-plates). The horizontal 

length(l) between two successive peaks is noted. When this horizontal length (l) is 
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multiplied by the time base(m) i.e. sec/div , we  get the time-period(T).The reciprocal of 

the time-period(1/T) gives the frequency(f). This can be verified with the frequency, 

measured by the multi-meter.  

 

Precautions :- 1) The continuity of the connecting wires should be tested first. 

2) The frequency of the signal generator should be varied such that steady wave form is 

formed. 

 

Results : -  

 

 

 

Table-1 

 

Voltage measurement : 

 

S.No Peak to peak 
(Vertical) 

length. 
(Divisions) 

(l) 

Voltage 
Sensitivity. 
(Volt/Div) 

(n) 

Peak to 
peak 

Voltage 
2Vo=nxl 
(volts) 

Peak voltage 
Vo=(2Vo/2) 

(volts) 

Rms Voltage 

Vrms=(Vo/ 2 ) 
(volts) 

Measured voltage 
with 

Multi-meter 
(volts) 

1.       

2.       

3.       

4.       

5.       
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Table –2 

 

Frequency measurement : 

 

S.No. Peak to peak 
(Horizontal) 

length 
(Divisions) (l) 

Time-base 
Sec/Div 

(m) 

Time-period 
T = mxl 

Sec. 

Measured 
frequency 

f = 1/T 
Hz 

Applied 
Frequency 

Hz 

1.      
2.      
3.      
4.      
5.      
6.      
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