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APPENDIX (A) 
 
VHDL Programming 
 
---ma=0.6, mf=21 
LIBRARY IEEE; 
USE IEEE.STD_LOGIC_1164.ALL; 
USE IEEE.STD_LOGIC_ARITH.ALL; 
USE IEEE.STD_LOGIC_UNSIGNED.ALL; 
 
ENTITY PWM IS 
PORT  
( 
CLOCK_25MHZ:IN STD_LOGIC; 
---CLOCK_1M,CLOCK_100K: OUT STD_LOGIC; 
---COUNT1:OUT STD_LOGIC_VECTOR (7 DOWNTO 0);--MAIN COUNTER 1 TO 6 
---STATE:OUT STD_LOGIC_VECTOR (11 DOWNTO 0);--OUT INTEGER RANGE 1 TO 36 
 
CLOCK_1,CLOCK_2:OUT STD_LOGIC); 
END PWM; 
 
ARCHITECTURE A OF PWM IS 
SIGNAL COUNT_100KHZ: STD_LOGIC_VECTOR(2 DOWNTO 0); 
SIGNAL COUNT_1MHZ: STD_LOGIC_VECTOR(4 DOWNTO 0); 
SIGNAL CLOCK_1MHZ_INT, CLOCK_100KHZ_INT: STD_LOGIC; 
 
SIGNAL CYCLE1,CYCLE2: STD_LOGIC_VECTOR(7 DOWNTO 0); 
SIGNAL COUNT_1,COUNT_2:STD_LOGIC_VECTOR(7 DOWNTO 0); 
SIGNAL COUNT:STD_LOGIC_VECTOR(11 DOWNTO 0); ---INTEGER RANGE 1 TO 36 
---MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM 
SIGNAL CLOCK_1_INT,CLOCK_2_INT:STD_LOGIC; 
SIGNAL 
DATA1,DATA2,DATA3,DATA4,DATA5,DATA6,DATA7,DATA8,DAT A9,DATA10:STD_LOGIC_V
ECTOR(11 DOWNTO 0); 
SIGNAL 
DATA11,DATA12,DATA13,DATA14,DATA15,DATA16,DATA17,DATA18,DATA19,DATA20:STD
_LOGIC_VECTOR(11 DOWNTO 0); 
SIGNAL 
DATA21,DATA22,DATA23,DATA24,DATA25,DATA26,DATA27,DATA28,DATA29,DATA30:STD
_LOGIC_VECTOR(11 DOWNTO 0); 
SIGNAL 
DATA31,DATA32,DATA33,DATA34,DATA35,DATA36,DATA37,DATA38,DATA39,DATA40:STD
_LOGIC_VECTOR(11 DOWNTO 0); 
SIGNAL 
DU1,DU2,DU3,DU4,DU5,DU6,DU7,DU8,DU9,DU10,DU11,DU12,DU13,DU14,DU15:STD_LOGIC_V
ECTOR(7 DOWNTO 0); 
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SIGNAL 
DU16,DU17,DU18,DU19,DU20,DU21,DU22,DU23,DU24,DU25,DU26,DU27,DU28:STD_LOGIC_VE
CTOR(7 DOWNTO 0); 
SIGNAL 
DU29,DU30,DU31,DU32,DU33,DU34,DU35,DU36,DU37,DU38,DU39,DU40:STD_LOGIC_VECTOR
(7 DOWNTO 0); 
 
BEGIN 
------------------------------------------------------------------------------------------------------------ 
DATA1<=X"032";  DU1<=X"06"; 
DATA2<=X"064";  DU2<=X"09"; 
DATA3<=X"096";  DU3<=X"0E"; 
DATA4<=X"0C8";  DU4<=X"12"; 
DATA5<=X"0FA";  DU5<=X"15"; 
DATA6<=X"12C";  DU6<=X"19"; 
DATA7<=X"15E";  DU7<=X"1B"; 
DATA8<=X"190";  DU8<=X"1D"; 
DATA9<=X"1C2";  DU9<=X"1E"; 
DATA10<=X"1F4";  DU10<=X"1E"; 
DATA11<=X"226";  DU11<=X"1E"; 
DATA12<=X"258";  DU12<=X"1D"; 
DATA13<=X"28A";  DU13<=X"1B"; 
DATA14<=X"2BC";  DU14<=X"19"; 
DATA15<=X"2EE";  DU15<=X"15"; 
DATA16<=X"320";  DU16<=X"12"; 
DATA17<=X"352";  DU17<=X"0E"; 
DATA18<=X"384";  DU18<=X"09"; 
DATA19<=X"3B6";  DU19<=X"06"; 
DATA20<=X"3E8";  DU20<=X"00"; 
----------------------------------------------------------------------------------------------------------------- 
DATA21<=X"41A";  DU21<=X"06"; 
DATA22<=X"44C";  DU22<=X"09"; 
DATA23<=X"47E";  DU23<=X"0E"; 
DATA24<=X"4B0";  DU24<=X"12"; 
DATA25<=X"4E2";  DU25<=X"15"; 
DATA26<=X"514";  DU26<=X"19"; 
DATA27<=X"546";  DU27<=X"1B"; 
DATA28<=X"578";  DU28<=X"1D"; 
DATA29<=X"5AA";  DU29<=X"1E"; 
DATA30<=X"5DC";  DU30<=X"1E"; 
DATA31<=X"60E";  DU31<=X"1E"; 
DATA32<=X"640";  DU32<=X"1D"; 
DATA33<=X"672";  DU33<=X"1B"; 
DATA34<=X"6A4";  DU34<=X"19"; 
DATA35<=X"6D6";  DU35<=X"15"; 
DATA36<=X"708";  DU36<=X"12"; 
DATA37<=X"73A";  DU37<=X"0E"; 
DATA38<=X"76C";  DU38<=X"09"; 
DATA39<=X"79E";  DU39<=X"06"; 
DATA40<=X"7D0";  DU40<=X"00"; 
--DATA41<=X"802";  DU41<=X""; 
--CLOCK_1M<=CLOCK_1MHZ_INT; 
--CLOCK_100K<=CLOCK_100KHZ_INT; 
 
PROCESS 
BEGIN 
WAIT UNTIL CLOCK_25MHZ'EVENT AND CLOCK_25MHZ='1'; 
IF COUNT_1MHZ < 47 THEN 
COUNT_1MHZ <= COUNT_1MHZ+1; 
ELSE 
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COUNT_1MHZ <= "00000"; 
END IF; 
IF COUNT_1MHZ <24 THEN 
CLOCK_1MHZ_INT <= '0'; 
ELSE 
CLOCK_1MHZ_INT <= '1'; 
END IF; 
END PROCESS; 
 
PROCESS 
BEGIN 
WAIT UNTIL CLOCK_1MHZ_INT'EVENT AND CLOCK_1MHZ_INT='1'; 
IF COUNT_100KHZ /= 4 THEN 
 COUNT_100KHZ<= COUNT_100KHZ+1; 
ELSE 
COUNT_100KHZ<="000"; 
CLOCK_100KHZ_INT<= NOT CLOCK_100KHZ_INT; 
END IF; 
END PROCESS; 
 
PROCESS  
BEGIN  
--WAIT UNTIL CLOCK_100KHZ_INT'EVENT AND CLOCK_100KHZ_INT='1'; 
 
WAIT UNTIL CLOCK_25MHZ'EVENT AND CLOCK_25MHZ='1'; 
IF COUNT <2000 THEN ----SAMPLE 10 CYCLE PER CHANNEL 
COUNT<= COUNT+1; 
ELSE 
COUNT<="000000000001"; 
END IF; 
-------STATE<=COUNT; 
 
IF COUNT=DATA40 OR COUNT<DATA1 THEN ---00--10 
 CYCLE1<=DU1; CYCLE2<="00000000";---1 
ELSIF COUNT >= DATA1 AND COUNT < DATA2 THEN ---10--20 
 CYCLE1<=DU2; CYCLE2<="00000000";---2 
ELSIF COUNT >= DATA2 AND COUNT<DATA3 THEN--20--30 
 CYCLE1<=DU3; CYCLE2<="00000000";---3  
ELSIF COUNT >= DATA3 AND COUNT<DATA4 THEN--20--30 
 CYCLE1<=DU4; CYCLE2<="00000000";---4  
ELSIF COUNT >= DATA4 AND COUNT<DATA5 THEN--10--20 
 CYCLE1<=DU5; CYCLE2<="00000000";---3  
ELSIF COUNT >= DATA5 AND COUNT<DATA6 THEN--20--30 
 CYCLE1<=DU6; CYCLE2<="00000000";---2  
ELSIF COUNT >= DATA6 AND COUNT<DATA7 THEN--10--20 
 CYCLE1<=DU7; CYCLE2<="00000000";---1  
ELSIF COUNT >= DATA7 AND COUNT<DATA8 THEN--00--10 
 CYCLE1<=DU8; CYCLE2<="00000000";---1  
ELSIF COUNT >= DATA8 AND COUNT<DATA9 THEN--10--20 
 CYCLE1<=DU9; CYCLE2<="00000000";---2  
ELSIF COUNT >= DATA9 AND COUNT<DATA10 THEN--20--30 
 CYCLE1<=DU10; CYCLE2<="00000000";---3 
-------------------------------------------------------------------------------------------------------------------- 
ELSIF COUNT >= DATA10 AND COUNT<DATA11 THEN 
 CYCLE1<=DU11; CYCLE2<="00000000";---4 
------------------------------------------------------------------------------------------------------------------ 
ELSIF COUNT >= DATA11 AND COUNT<DATA12 THEN--10--20 
 CYCLE1<=DU12; CYCLE2<="00000000";---3 
ELSIF COUNT >= DATA12 AND COUNT<DATA13 THEN--20--30 
 CYCLE1<=DU13; CYCLE2<="00000000";---3 
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ELSIF COUNT >= DATA13 AND COUNT<DATA14 THEN--10--20 
 CYCLE1<=DU14; CYCLE2<="00000000";---2 
ELSIF COUNT >= DATA14 AND COUNT<DATA15 THEN--00--10 
 CYCLE1<=DU15; CYCLE2<="00000000";---1 
ELSIF COUNT >= DATA15 AND COUNT<DATA16 THEN--10--20 
 CYCLE1<=DU16; CYCLE2<="00000000";---1 
ELSIF COUNT >= DATA16 AND COUNT<DATA17 THEN--20--30 
 CYCLE1<=DU17; CYCLE2<="00000000";---2 
ELSIF COUNT >= DATA17 AND COUNT<DATA18 THEN--10--20 
 CYCLE1<=DU18; CYCLE2<="00000000";---3 
ELSIF COUNT >= DATA18 AND COUNT<DATA19 THEN--20--30 
 CYCLE1<=DU19; CYCLE2<="00000000";---4 
ELSIF COUNT >= DATA19 AND COUNT<DATA20 THEN--20--30 
 CYCLE1<=DU20; CYCLE2<="00000000";---3 
------------------------------"----------"--------- ---------------------------------------------------------------- 
ELSIF COUNT >= DATA20 AND COUNT<DATA21 THEN--10--20 
 CYCLE2<=DU21; CYCLE1<="00000000";---2 
ELSIF COUNT >= DATA21 AND COUNT<DATA22 THEN--00--10 
 CYCLE2<=DU22; CYCLE1<="00000000";---1 
ELSIF COUNT >= DATA22 AND COUNT<DATA23 THEN--10--20 
 CYCLE2<=DU23; CYCLE1<="00000000";---2 
ELSIF COUNT >= DATA23 AND COUNT<DATA24 THEN--20--30 
 CYCLE2<=DU24; CYCLE1<="00000000";---3 
ELSIF COUNT >= DATA24 AND COUNT<DATA25 THEN--20--30 
 CYCLE2<=DU25; CYCLE1<="00000000";---4 
ELSIF COUNT >= DATA25 AND COUNT<DATA26 THEN--10--20 
 CYCLE2<=DU26; CYCLE1<="00000000";---3 
ELSIF COUNT >= DATA26 AND COUNT<DATA27 THEN--20--30 
 CYCLE2<=DU27; CYCLE1<="00000000";---2 
ELSIF COUNT >= DATA27 AND COUNT<DATA28 THEN--10--20 
 CYCLE2<=DU28; CYCLE1<="00000000";---1 
ELSIF COUNT >= DATA28 AND COUNT<DATA29 THEN--00--10 
 CYCLE2<=DU29; CYCLE1<="00000000";---1 
ELSIF COUNT >= DATA29 AND COUNT<DATA30 THEN--10--20 
 CYCLE2<=DU30; CYCLE1<="00000000";---2 
ELSIF COUNT >= DATA30 AND COUNT<DATA31 THEN--20--30 
 CYCLE2<=DU31; CYCLE1<="00000000";---3 
--------------------------------------------------------------------------------------------------------------------- 
ELSIF COUNT >= DATA31 AND COUNT<DATA32 THEN--20--30 
 CYCLE2<=DU32; CYCLE1<="00000000";---4 
------------------------------------------------------------------------------------------------------------------- 
ELSIF COUNT >= DATA32 AND COUNT<DATA33 THEN--10--20 
 CYCLE2<=DU33; CYCLE1<="00000000";---3 
ELSIF COUNT >= DATA33 AND COUNT<DATA34 THEN--20--30 
 CYCLE2<=DU34; CYCLE1<="00000000";---3 
ELSIF COUNT >= DATA34 AND COUNT<DATA35 THEN--10--20 
 CYCLE2<=DU35; CYCLE1<="00000000";---2 
ELSIF COUNT >= DATA35 AND COUNT<DATA36 THEN--00--10 
 CYCLE2<=DU36; CYCLE1<="00000000";---1 
ELSIF COUNT >= DATA36 AND COUNT<DATA37 THEN--10--20 
 CYCLE2<=DU37; CYCLE1<="00000000";---1 
ELSIF COUNT >= DATA37 AND COUNT<DATA38 THEN--20--30 
 CYCLE2<=DU38; CYCLE1<="00000000";---2 
ELSIF COUNT >= DATA38 AND COUNT<DATA39 THEN--10--20 
 CYCLE2<=DU39; CYCLE1<="00000000";---3 
ELSIF COUNT >= DATA39 AND COUNT<DATA40 THEN--20--30 
 CYCLE2<=DU40; CYCLE1<="00000000";---4 
  
 END IF; 
 END PROCESS; 
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------------------------------------------------------------------------------------------------------------------- 
PROCESS 
BEGIN 
----WAIT UNTIL CLOCK_100KHZ_INT'EVENT AND CLOCK_100KHZ_INT='1'; 
WAIT UNTIL CLOCK_25MHZ'EVENT AND CLOCK_25MHZ='1'; 
 
---------------------------------------------------------------------------------------------------------------------- 
IF COUNT_1<50 THEN 
COUNT_1<=COUNT_1+1; 
ELSE 
COUNT_1<="00000001"; 
END IF; 
--COUNT1<=COUNT_1;---TRACE OUTPUT 
 
------------------C1------------------------------------------------------------- 
IF COUNT_1<= CYCLE1 THEN 
CLOCK_1_INT<='1'; 
ELSE 
CLOCK_1_INT<='0'; 
END IF; 
CLOCK_1<=CLOCK_1_INT;---------OUTPUT 
 
-----------------------C2-------------------------------------------------------------- 
 
IF COUNT_1 <=CYCLE2 THEN 
CLOCK_2_INT<='1'; 
ELSE 
CLOCK_2_INT<='0'; 
END IF; 
CLOCK_2<=CLOCK_2_INT;---OUTPUT 
END PROCESS; 
END A; 
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APPENDIX A (i) 
 

 
Flow summary after done the compilation of VHDL Programming 

 

 

 

APPENDIX A (ii) 
 

Simulation waveform after completed the VHDL Programming 
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APPENDIX A (iii) 
 

 
Flow summary after done the compilation of Block Diagram 
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