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Abstract  
The article describes a simulation model of a digital frequency converter, designed to improve the 

quality of the educational process. This model was developed in the environment of computer 

sТЦЮХКЭТШЧ LКЛVIEА®. TСО sЭЮНв НОЦШЧsЭrКЭОs ЭСО vТsЮКХТгКЭТШЧ ШП НТРТЭКХ ПrОqЮОЧМв МШЧvОrsТШЧ 
based on the reproduction signal spectrum during a sampling signal, the example of the frequency 

conversion bandpass signal up and down. The authors describe the basic operational capabilities 

of the model, the possibility of the bandpass filter settings to select the desired copy of the 

original signal in the reproduction spectrum of the sampled signal at harmonics of the sampling 

frequency. 

Keywords: frequency conversion; sampling; simulation modeling; a computer model; signal 

spectrum. 

В  
  ,   

   , 
    
    

    
.    

    , 
     . 

     
   

,    
,    

   .   



 И. .,  И.И.     
  //  .  

И  . – . , № , 6. 
62 

Ы   

INFORMATION TECHNOLOGIES  

    
  ,   

 .    
    

     
  -  

,      – 

 .  Д4, 5Ж,   
   

     – 

      
.   , 

     
, , ,     

   . , 
   

,       
  .    

     
     

  .  
      
     

  . 
,    

    
 . 

  
     
   

     
     

  .  
  

    
     
    

  . 
   

    
 :  

-    
     ; 

-     
 ,   

 ,   
   ; 

-    
     

 . 
-      

  . 

   
   

   
,         

    . 
,     

   
  .  

  
    

    
   LКЛVIEА® 

(  2011),      
     
,    

,     
.   LКЛVIEА®    

    . 
      

: 
1)   ,  

 ; 
2)  , 

 . 
    

      
  ,   
    

(    , F  ). 
     10%  
   . 

  LКЛVIEА®   
  11 ,   
,    F , . 

 10       
  1%  F  ,  5  

  ,    
 .    

     10 , 
    
  3%  . 

,   
 ,     ПШr. 

     
,   
,    ,   

,    Ф*Ns (Ns – 

    , Ф – 

  ,   1  Fs*Э 
(Fs –  , Э –  

  1 )).  ,  
  1     



 И. .,  И.И.     
  //  .  

И  . – . , № , 6. 
63 

Ы   

INFORMATION TECHNOLOGIES  

   . 
   . 

     
     

     
     

. 
   

 ( . 1).   

    
 ,   

,   ,  
,   .  

 ,    
 :    

;  ;   
     
. 

. 1.    

Fig. 1. The user interface 
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. 2. : )  ; )   

Fig. 2. Oscillograms of: a) the original signal; b) the sampled signal 
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Fig. 3. Signal spectrogram illustrating the process of frequency up-conversion: a) the original signal 

; b) the converted signal; c) the sampled signal 
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B=50 .     (1) 
    Ц = 6, 

158,3  ≥ Fs ≤ 150 .   
  Fs=155 .   4 
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. 4.  ,     :  
)  ; )  ; )   

Fig. 4. Signal spectrogram illustrating the process of frequency down-conversion: a) the original signal; 

b) the converted signal; c) the sampled signal

     
     

   . 
,     

     
Fs=165 ,     

 (1) ( . 5). 

. 5.     Fs=165  

Fig. 5. Spectrum of sampled signal at Fs = 165 kHz 
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