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STD_LOGIC_1164.ALL; 
Numeric_std.ALL; 

clk_p (input)  

PWM_1 (output). 

1- the first (counter < 1000000) As long as the condition is satisfied, the output 

PWM_1 = 0. 

2- As for the second condition (counter < 2000000) as long as it is satisfied 

PWM_1 = 1.  



  

 

- clk_p

- Reset:

- Switch:

PWM_1, PWM_2, PWM_3, PWM_4. 
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library IEEE; 
use IEEE.STD_LOGIC_1164.ALL; 
use IEEE.Numeric_std.ALL; 
entity Carrier is 
    Port ( clk_p : in STD_LOGIC; 
reset : in STD_LOGIC; 
 
           PWM_1 : out std_logic; 
           PWM_2 : out std_logic; 
           PWM_3 : out std_logic; 
           PWM_4 : out std_logic); 
end Carrier; 
 
architecture Behavioral of Carrier is 
signal counter:integer:=0; 
signal counter1:integer:=0; 
begin 
process (reset, clk_p)  
  begin 
          if (reset = '1') then 
    else 
         if (rising_edge(clk_p)) then 
      if counter < 999860 then 
                     PWM_1<='1'; 
                      PWM_2<='1'; 
      counter <= counter + 1 ; 
        else if counter < 2000140 then  
           PWM_1<='0'; 
           PWM_2<='0'; 
           counter <= counter + 1; 
           else if counter = 2000140 then 
           counter <= 0; 
           else counter <= counter + 1 ; 
           end if;endif;end if; 
      
      if counter1 < 1000140 then 
                     PWM_3<='0'; 
                      PWM_4<='0'; 
      counter1 <= counter1 + 1 ; 
        else if counter < 1000280 then  
 
           counter1 <= counter + 1; 



 

           else if counter1 < 1999860 then 
          PWM_3<='1'; 
           PWM_4<='1'; 
           counter1 <= counter1 + 1 ; 
           else  
           counter1 <= 0; 
           end if;endif;end if; 
      
         
      end if;end if; 
end process; 
end Behavioral; 

library IEEE; 

use IEEE.STD_LOGIC_1164.ALL; 

use IEEE.Numeric_std.ALL; 

entity Carrier is 

    Port ( clk_p : in STD_LOGIC; 

reset : in STD_LOGIC; 

switch :in STD_LOGIC; 

           PWM_1 : out std_logic; 

           PWM_2 : out std_logic; 

           PWM_3 : out std_logic; 

           PWM_4 : out std_logic); 

end Carrier; 

architecture Behavioral of Carrier is 

signal counter:integer:=0; 

signal function_A :integer:=0; 

signal MH :integer:=0; 

signal MH2 :integer:=0; 

signal MH_increase :integer :=0; 

signal sine_counter :integer :=0; 

signal sine_function :integer :=0; 

signal sine_table_counter :integer :=0; 

type t_sine is array (0 to 599) of integer range 0 to 20000; 

------------------------------------100*[100+60*sin(x)]=y 

signal r_sine : t_sine := 

(8000,8100,8200,8300,8300,8400,8500,8600,8700,8800,8800,8900,9000,9100,9200,9300,9300,9400

,9500,9600,9700,9700,9800,9900,10000,10100,10200,10200,10300,10400,10500,10600,10600,1070

0,10800,10900,10900,11000,11100,11200,11300,11300,11400,11500,11600,11600,11700,11800,119

00,11900,12000,12100,12100,12200,12300,12400,12400,12500,12600,12600,12700,12800,12800,12

900,13000,13000,13100,13200,13200,13300,13400,13400,13500,13500,13600,13700,13700,13800,1



 

3800,13900,13900,14000,14100,14100,14200,14200,14300,14300,14400,14400,14500,14500,14600,

14600,14700,14700,14800,14800,14800,14900, 

14900,15000,15000,15100,15100,15100,15200,15200,15200,15300,15300,15300,15400,15400,1540

0,15500,15500,15500,15600,15600,15600,15600,15700,15700,15700,15700,15700,15800,15800,158

00,15800,15800,15900,15900,15900,15900,15900,15900,15900,15900,16000,16000,16000,16000,16

000,16000,16000,16000,16000,16000,16000,16000,16000,16000,16000,16000,16000,16000,16000,1

6000,16000,15900,15900,15900,15900,15900,15900,15900,15900,15800,15800,15800,15800,15800,

15700,15700,15700,15700,15700,15600,15600,15600,15600,15500,15500,15500,15400,15400,1540

0,15300,15300,15300,15200,15200,15200,15100,15100,15100,15000,15000, 

14900,14900,14800,14800,14800,14700,14700,14600,14600,14500,14500,14400,14400,14300,1430

0,14200,14200,14100,14100,14000,13900,13900,13800,13800,13700,13700,13600,13500,13500,134

00,13400,13300,13200,13200,13100,13000,13000,12900,12800,12800,12700,12600,12600,12500,12

400,12400,12300,12200,12100,12100,12000,11900,11900,11800,11700,11600,11600,11500,11400,1

1300,11300,11200,11100,11000,10900,10900,10800,10700,10600,10600,10500,10400,10300,10200,

10200,10100,10000,9900,9800,9700,9700,9600,9500,9400,9300,9300,9200,9100,9000,8900,8800,88

00,8700,8600,8500,8400,8300,8300,8200,8100, 

8000,7900,7800,7700,7700,7600,7500,7400,7300,7200,7200,7100,7000,6900,6800,6700,6700,6600,

6500,6400,6300,6300,6200,6100,6000,5900,5800,5800,5700,5600,5500,5400,5400,5300,5200,5100,

5100,5000,4900,4800,4700,4700,4600,4500,4400,4400,4300,4200,4100,4100,4000,3900,3900,3800,

3700,3600,3600,3500,3400,3400,3300,3200,3200,3100,3000,3000,2900,2800,2800,2700,2600,2600,

2500,2500,2400,2300,2300,2200,2200,2100,2100,2000,1900,1900,1800,1800,1700,1700,1600,1600,

1500,1500,1400,1400,1300,1300,1200,1200,1200,1100, 

1100,1000,1000,900,900,900,800,800,800,700,700,700,600,600,600,500,500,500,400,400,400,400,3

00,300,300,300,300,200,200,200,200,200,100,100,100,100,100,100,100,100,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,100,100,100,100,100,100,100,100,200,200,200,200,200,300,300,300,300,300,400,400

,400,400,500,500,500,600,600,600,700,700,700,800,800,800,900,900,900,1000,1000, 

1100,1100,1200,1200,1200,1300,1300,1400,1400,1500,1500,1600,1600,1700,1700,1800,1800,1900,

1900,2000,2100,2100,2200,2200,2300,2300,2400,2500,2500,2600,2600,2700,2800,2800,2900,3000,

3000,3100,3200,3200,3300,3400,3400,3500,3600,3600,3700,3800,3900,3900,4000,4100,4100,4200,

4300,4400,4400,4500,4600,4700,4700,4800,4900,5000,5100,5100,5200,5300,5400,5400,5500,5600,

5700,5800,5800,5900,6000,6100,6200,6300,6300,6400,6500,6600,6700,6700,6800,6900,7000,7100,

7200,7200,7300,7400,7500,7600,7700,7700,7800,7900); 

begin 

process (reset, clk_p)  

  begin 

        if (reset = '1') then 

            counter <= 0; 

function_A<=0; 

sine_counter<=0; 

sine_function<=0;            



 

sine_table_counter<=0; 

             MH <=0; 

             MH2 <=0; 

MH_increase<=0; 

    else 

         if (rising_edge(clk_p)) then 

         if switch='0'then 

                MH<=10000; 

MH_increase<=2; 

                MH2<=MH+MH; 

                else 

                MH<=5000; 

MH_increase<=4; 

                MH2<=MH+MH; 

                end if; 

     if sine_counter< 3333 then   

    sine_counter<= sine_counter+1; 

     else  

        if sine_table_counter< 599 then 

    sine_counter<=0; 

    sine_function<= r_sine(sine_table_counter)+2000; 

    sine_table_counter<= sine_table_counter + 1; 

            else  

    sine_counter<=0; 

    sine_function<= r_sine(sine_table_counter)+2000; 

    sine_table_counter<=0; 

            end if ;end if; 

     

                  if counter < MH then 

function_A<= function_A + MH_increase;  

      counter <= counter + 1 ; 

        else if counter < MH2 then  

     function_A<= function_A - MH_increase; 

           counter <= counter + 1; 

           else 

           counter <= 0; 

           end if;end if; 

      

                if function_A< (sine_function) then 

         PWM_1<='1'; 



 

         PWM_2<='1'; 

         else 

         PWM_1<='0'; 

         PWM_2<='0'; 

     

         end if; 

if  (function_A) < (sine_function) then 

         PWM_3<='0'; 

         PWM_4<='0'; 

         else  

         PWM_3<='1'; 

         PWM_4<='1'; 

         end if; 

      end if;end if; 

  end process; 

end Behavioral; 

library IEEE; 

use IEEE.STD_LOGIC_1164.ALL; 

use IEEE.Numeric_std.ALL; 

entity Carrier is 

    Port ( clk_p : in STD_LOGIC; 

reset : in STD_LOGIC; 

switch :in STD_LOGIC; 

           PWM_1 : out std_logic; 

           PWM_2 : out std_logic; 

           PWM_3 : out std_logic; 

           PWM_4 : out std_logic); 

end Carrier; 

architecture Behavioral of Carrier is 

signal counter:integer:=0; 

signal function_A :integer:=0; 

signal MH :integer:=0; 

signal MH2 :integer:=0; 

signal MH_increase :integer :=0; 

signal sine_counter :integer :=0; 

signal sine_counter_B :integer :=0; 

signal sine_function :integer :=0; 



 

signal sine_function_B :integer :=0; 

signal sine_table_counter :integer :=0; 

signal sine_table_counter_B :integer :=299; 

type t_sine is array (0 to 599) of integer range 0 to 20000; 

------------------------------------100*[100+60*sin(x)]=y 

signal r_sine : t_sine := 

(8000,8100,8200,8300,8300,8400,8500,8600,8700,8800,8800,8900,9000,9100,9200,9300,9300,9400

,9500,9600,9700,9700,9800,9900,10000,10100,10200,10200,10300,10400,10500,10600,10600,1070

0,10800,10900,10900,11000,11100,11200,11300,11300,11400,11500,11600,11600,11700,11800,119

00,11900,12000,12100,12100,12200,12300,12400,12400,12500,12600,12600,12700,12800,12800,12

900,13000,13000,13100,13200,13200,13300,13400,13400,13500,13500,13600,13700,13700,13800,1

3800,13900,13900,14000,14100,14100,14200,14200,14300,14300,14400,14400,14500,14500,14600,

14600,14700,14700,14800,14800,14800,14900, 

14900,15000,15000,15100,15100,15100,15200,15200,15200,15300,15300,15300,15400,15400,1540

0,15500,15500,15500,15600,15600,15600,15600,15700,15700,15700,15700,15700,15800,15800,158

00,15800,15800,15900,15900,15900,15900,15900,15900,15900,15900,16000,16000,16000,16000,16

000,16000,16000,16000,16000,16000,16000,16000,16000,16000,16000,16000,16000,16000,16000,1

6000,16000,15900,15900,15900,15900,15900,15900,15900,15900,15800,15800,15800,15800,15800,

15700,15700,15700,15700,15700,15600,15600,15600,15600,15500,15500,15500,15400,15400,1540

0,15300,15300,15300,15200,15200,15200,15100,15100,15100,15000,15000, 

14900,14900,14800,14800,14800,14700,14700,14600,14600,14500,14500,14400,14400,14300,1430

0,14200,14200,14100,14100,14000,13900,13900,13800,13800,13700,13700,13600,13500,13500,134

00,13400,13300,13200,13200,13100,13000,13000,12900,12800,12800,12700,12600,12600,12500,12

400,12400,12300,12200,12100,12100,12000,11900,11900,11800,11700,11600,11600,11500,11400,1

1300,11300,11200,11100,11000,10900,10900,10800,10700,10600,10600,10500,10400,10300,10200,

10200,10100,10000,9900,9800,9700,9700,9600,9500,9400,9300,9300,9200,9100,9000,8900,8800,88

00,8700,8600,8500,8400,8300,8300,8200,8100, 

8000,7900,7800,7700,7700,7600,7500,7400,7300,7200,7200,7100,7000,6900,6800,6700,6700,6600,

6500,6400,6300,6300,6200,6100,6000,5900,5800,5800,5700,5600,5500,5400,5400,5300,5200,5100,

5100,5000,4900,4800,4700,4700,4600,4500,4400,4400,4300,4200,4100,4100,4000,3900,3900,3800,

3700,3600,3600,3500,3400,3400,3300,3200,3200,3100,3000,3000,2900,2800,2800,2700,2600,2600,

2500,2500,2400,2300,2300,2200,2200,2100,2100,2000,1900,1900,1800,1800,1700,1700,1600,1600,

1500,1500,1400,1400,1300,1300,1200,1200,1200,1100, 

1100,1000,1000,900,900,900,800,800,800,700,700,700,600,600,600,500,500,500,400,400,400,400,3

00,300,300,300,300,200,200,200,200,200,100,100,100,100,100,100,100,100,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,100,100,100,100,100,100,100,100,200,200,200,200,200,300,300,300,300,300,400,400

,400,400,500,500,500,600,600,600,700,700,700,800,800,800,900,900,900,1000,1000, 

1100,1100,1200,1200,1200,1300,1300,1400,1400,1500,1500,1600,1600,1700,1700,1800,1800,1900,

1900,2000,2100,2100,2200,2200,2300,2300,2400,2500,2500,2600,2600,2700,2800,2800,2900,3000,

3000,3100,3200,3200,3300,3400,3400,3500,3600,3600,3700,3800,3900,3900,4000,4100,4100,4200,



 

4300,4400,4400,4500,4600,4700,4700,4800,4900,5000,5100,5100,5200,5300,5400,5400,5500,5600,

5700,5800,5800,5900,6000,6100,6200,6300,6300,6400,6500,6600,6700,6700,6800,6900,7000,7100,

7200,7200,7300,7400,7500,7600,7700,7700,7800,7900); 

begin 

process (reset, clk_p)  

  begin 

        if (reset = '1') then 

            counter <= 0; 

function_A<=0; 

sine_counter<=0; 

sine_function<=0;            

sine_counter_B<=0;  

sine_function_B<=0; 

sine_table_counter<=0; 

sine_table_counter_B<=299; 

    else 

         if (rising_edge(clk_p)) then 

         if switch='0'then 

                MH<=10000;--2500*2=5000 

MH_increase<=2;--200/2500=8 

                MH2<=MH+MH; 

                else 

                MH<=5000;--10000/2=5000 

MH_increase<=4;--200/5000=4 

                MH2<=MH+MH; 

                end if; 

     if sine_counter< 3333 then  --62500*(31+1)=2000000 

    sine_counter<= sine_counter+1; 

     else  

        if sine_table_counter< 599 then 

    sine_counter<=0; 

    sine_function<= r_sine(sine_table_counter)+2000; 

    sine_table_counter<= sine_table_counter + 1; 

            else  

    sine_counter<=0; 

    sine_function<= r_sine(sine_table_counter)+2000; 

    sine_table_counter<=0; 

            end if ;end if; 

     

     if sine_counter< 3333 then  --62500*(31+1)=2000000 



 

     else  

     if sine_table_counter_B< 599 then 

    sine_counter_B<=0; 

    sine_function_B<= r_sine(sine_table_counter_B)+2000; 

    sine_table_counter_B<= sine_table_counter_B + 1; 

            else  

    sine_counter_B<=0; 

    sine_function_B<= r_sine(sine_table_counter_B)+2000; 

    sine_table_counter_B<=0; 

            end if ;end if ; 

                  if counter < MH then 

function_A<= function_A + MH_increase;  

      counter <= counter + 1 ; 

        else if counter < MH2 then  

     function_A<= function_A - MH_increase; 

           counter <= counter + 1; 

           else 

           counter <= 0; 

           end if;end if; 

                if function_A< (sine_function) then 

         PWM_1<='1'; 

         else 

         PWM_1<='0'; 

         end if; 

if  (function_A) < (sine_function+700) then 

         PWM_2<='0'; 

         else  

         PWM_2<='1'; 

         end if; 

    if  (function_A) < (sine_function_B) then 

         PWM_3<='1'; 

         else  

         PWM_3<='0'; 

         end if; 

         if function_A< (sine_function_B+700) then 

         PWM_4<='0'; 

         else  

         PWM_4<='1'; 

         end if; 

     



 

      end if;end if; 

end process; 

end Behavioral; 
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Abstract :

 

 

.  

الملخص

تجريبية ، على مستوى ورشة عمل قسم   في إطار إعداد دبلوم الماستر في هندسة الإلكترونيات ، يعتمد هذا العمل على الإدراك العملي للعاكس أحادي الطور بتركيب مقاعد اختبار

الإلكترونيات والاتصالات

أحادي الطور. تم تخصيص الفصل الأول للنمذجة الرياضية لهذا العاكس احادي  الطور. يرتبط هذا المشروع بدراسة وإنجاز عاكس جهد 

تقنيات التحكم المختلفة لهذا العاكس مع عمليات المحاكاة الخاصة بهم في بيئة برنامجفي الفصل الثاني قدمنا  ، من أجل الحصول على أفضل تقنية تحكم. ولقد تحققنا  

التحكم الذي اخترناه في الفصل الثالث على عاكس أحادي الطور أدركناه على مستوى ورشة عمل قسم الإلكترونيات والاتصالات عملياً من صحة أسلوب 

النتائج التجريبية والمحاكاة متطابقة ، مما يدل على نجاحنا في تحقيق العاكس وتنفيذ تقنية

الكلمات الرئيسية

عاكس أحادي الطور  ثابت ، بطاقة، محول  ، التحقق التجريبي


