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 Student 1 – Name   Student 1 – Name    Group Date/hour 

 
3th LABORATORY 

FREQUENCY MODULATED SIGNALS WITH HARMONIC CARRIER SIGNAL 
 

 

A, B, C) Determination of the modulator characteristic 𝛽(𝐴𝑚):  

∆Ω=15kHz 

𝐴𝑚 [Vrms] 0    

β 0 2,4 5,52 8,65 

∆Ω=60kHz 

𝐴𝑚 [Vrms] 0    

β 0 2,4 5,52 8,65 

 

The characteristic of the frequency modulator 𝛽(𝐴𝑚)  ∆Ω=15kHz (left)  ∆Ω=60kHz (right) 

Am [Vrms]

β 

                   
Am [Vrms]

β 

 
 ∆Ω=15kHz  𝐾𝐹 =     ∆Ω=60kHz  𝐾𝐹 = 

 

Observations: 

 

 

 

 

D) Harmonic signal  β=0,3  ∆Ω=15kHz  𝐴𝑚 [Vrms]= 

N -3 -2 -1 0 1 2 3 

f [kHz]        

𝐶𝑁[dBm]        

 

E) Rectangular signal   β=0,3  ∆Ω=15kHz  𝐴𝑚 [Vrms]= 

N -3 -2 -1 0 1 2 3 

F [kHz]        

𝐶𝑁[dBm]        

 

Triangular signal   β=0,3  ∆Ω=15kHz  𝐴𝑚 [Vrms]= 

N -3 -2 -1 0 1 2 3 

f [kHz]        

𝐶𝑁[dBm]        

 

F) & N) Harmonic signal  β=1  ∆Ω=15kHz  𝐴𝑚 [Vrms]=  𝐴0 = 

N -3 -2 -1 0 1 2 3 

f [kHz]        

𝐶𝑁
𝑒𝑥𝑝.

 [dBm]        

𝐶𝑁
𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙

 [V]        

𝐶𝑁
𝑡ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 [V]        
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G) Harmonic signal  β=4  ∆Ω=15kHz  𝐴𝑚 [Vrms]= 

N -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 

f [kHz]                  

𝐶𝑁[dBm]                  

 

H) Harmonic signal  β=9  ∆Ω=15kHz  𝐴𝑚 [Vrms]= 

N -14 -13 -12 0 12 13 14 

f [kHz]        

𝐶𝑁[dBm]        

 

I) The bandwidth of the frequency modulated signal generator: 𝐵 = 

 

J) What's to be observed? 

 

 

 

 

K) Draw on the millimeter paper  𝐵𝑀𝐹 =  

 

L) Theoretical calculation  𝐴0 = 

𝐶1
𝑡ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 =   𝐶2

𝑡ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 =   𝐶3
𝑡ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 = 

 

M) Draw on the millimeter paper   

 

Rectangular signal: 𝐵𝑀𝐹 =    triangular signal: 𝐵𝑀𝐹 = 

 

Observations: 

 

 

 

 

N) experimental 𝐵𝑀𝐹 =    theoretical  𝐵𝑀𝐹 = 

Comparison: 

 

 

 

 

O) 𝑃𝑡ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 =    𝑃𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙 = 

 

P) experimental 𝐵𝑀𝐹 =    theoretical  𝐵𝑀𝐹 = 

Explanation: 

 

 

 

 

R) experimental 𝐵𝑀𝐹 =    theoretical  𝐵𝑀𝐹 = 


