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I. GIÔÙI THIEÄU: 

Trong phaàn naøy seõ thieát keá caùc maïch logic toå hôïp duøng ngoân ngöõ VHDL vaø söû duïng thieát 
bò laäp trình.  

Caùc maïch logic toå hôïp bao goàm maïch giaûi maõ n ñöôøng sang m ñöôøng, maïch maõ hoaù m 
ñöôøng sang n ñöôøng, maïch doàn keânh vaø maïch phaân keânh, maïch giaûi maõ led 7 ñoaïn loaïi anode 
chung vaø cathode chung. 

Caùc thieát bò laäp trình coù theå duøng CPLD XC9572, XC 95144, Coolrunner XC2C256. 

II. THIEÁT KEÁ MAÏCH GIAÛI MAÕ – MAÏCH MAÕ HOAÙ 

1. THIEÁT KEÁ MAÏCH GIAÛI MAÕ: 

Baøi 3-1: Thieát keá maïch giaûi maõ 2 ñöôøng sang 4 ñöôøng vôùi ngoõ ra tích cöïc möùc cao: 

Böôùc 1: Veõ sô ñoà khoái cuûa maïch: 

I0

I1

DECODE

Q0
Q1
Q2
Q3

2 to 4  

Hình 3-1. Sô ñoà khoái maïch GM 2 - 4. 

Böôùc 2: Laäp baûng traïng thaùi: 

Ngoõ vaøo Ngoõ ra 
I1 I0 Q3 Q2 Q1 Q0
0 0 0 0 0 1 
0 1 0 0 1 0 
1 0 0 1 0 0 
1 1 1 0 0 0 

Baûng 3-1. BTT maïch GM 2 - 4. 

Böôùc 3: Vieát chöông trình: 

library IEEE; 

use IEEE.STD_LOGIC_1164.ALL; 

use IEEE.STD_LOGIC_ARITH.ALL; 

use IEEE.STD_LOGIC_UNSIGNED.ALL; 

entity giaima_24 is 

    Port ( I : in  STD_LOGIC_VECTOR (1 downto 0); 

           Q : out STD_LOGIC_VECTOR (3 downto 0)); 

end giaima_24; 

 

architecture Behavioral of giaima_24 is 
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begin 

 PROCESS (I) 

 BEGIN 

  CASE I IS  

  WHEN "00" => Q <= "0001"; 

  WHEN "01" => Q <= "0010"; 

  WHEN "10" => Q <= "0100"; 

  WHEN "11" => Q <= "1000"; 

  WHEN OTHERS => NULL; 

  END CASE; 

 END PROCESS; 

end Behavioral; 

 

 Baøi 3-2: Thieát keá maïch giaûi maõ 3 ñöôøng sang 8 ñöôøng vôùi ngoõ ra tích cöïc möùc thaáp vaø 1 
ngoõ cho pheùp E: 

Böôùc 1: Veõ sô ñoà khoái cuûa maïch: 

I0

I1

DECODE

Q0
Q1
Q2
Q3

3 to 8

Q4
Q5
Q6
Q7

I2

E

 

Hình 3-2. Sô ñoà khoái maïch GM 3 - 8. 

Böôùc 2: Laäp baûng traïng thaùi: 

Ngoõ vaøo  Ngoõ ra 
E I2 I1 I0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0 
0 × × × 1 1 1 1 1 1 1 1 
1 0 0 0 1 1 1 1 1 1 1 0 
1 0 0 1 1 1 1 1 1 1 0 1 
1 0 1 0 1 1 1 1 1 0 1 1 
1 0 1 1 1 1 1 1 0 1 1 1 
1 1 0 0 1 1 1 0 1 1 1 1 
1 1 0 1 1 1 0 1 1 1 1 1 
1 1 1 0 1 0 1 1 1 1 1 1 
1 1 1 1 0 1 1 1 1 1 1 1 

Baûng 3-2. BTT maïch GM 3 - 8. 

Böôùc 3: Vieát chöông trình: 
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library IEEE; 

use IEEE.STD_LOGIC_1164.ALL; 

use IEEE.STD_LOGIC_ARITH.ALL; 

use IEEE.STD_LOGIC_UNSIGNED.ALL; 

entity giaima_38 is 

    Port ( I : in  STD_LOGIC_VECTOR (2 downto 0); 

           Q : out STD_LOGIC_VECTOR (7 downto 0); 

           E : in  STD_LOGIC); 

end giaima_38; 

architecture Behavioral of giaima_38 is 

BEGIN 

 PROCESS (I,E) 

  BEGIN 

   IF E = '0' THEN Q <= "11111111"; 

   ELSE  

    CASE I IS  

     WHEN "000" => Q <= "11111110"; 

     WHEN "001" => Q <= "11111101"; 

     WHEN "010" => Q <= "11111011"; 

     WHEN "011" => Q <= "11110111"; 

     WHEN "100" => Q <= "11101111"; 

     WHEN "101" => Q <= "11011111"; 

     WHEN "110" => Q <= "10111111"; 

     WHEN "111" => Q <= "01111111"; 

     WHEN OTHERS => NULL; 

     END CASE; 

   END IF; 

  END PROCESS; 

end Behavioral; 

 

2. THIEÁT KEÁ MAÏCH MAÕ HOAÙ 

Baøi 3-3: Thieát keá maïch maõ hoaù 4 ñöôøng sang 2 ñöôøng vôùi ngoõ vaøo tích cöïc möùc cao. 

Böôùc 1: Veõ sô ñoà khoái cuûa maïch: 
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Hình 3-3. Sô ñoà khoái maïch MH 4 - 2. 

Böôùc 2: Laäp baûng traïng thaùi: 

Ngoõ vaøo  Ngoõ ra 
I3 I2 I1 I0 Q1 Q0
0 0 0 1 0 0 
0 0 1 0 0 1 
0 1 0 0 1 0 
1 0 0 0 1 1 

Baûng 3-3. BTT maïch MH 4 - 2. 

Böôùc 3: Vieát chöông trình: 

library IEEE; 

use IEEE.STD_LOGIC_1164.ALL; 

use IEEE.STD_LOGIC_ARITH.ALL; 

use IEEE.STD_LOGIC_UNSIGNED.ALL; 

entity mahoa42 is 

    Port ( I : in  STD_LOGIC_VECTOR (3 downto 0); 

           Q : out  STD_LOGIC_VECTOR (1 downto 0)); 

end mahoa42; 

architecture Behavioral of mahoa42 is 

begin 

 PROCESS(I) 

 BEGIN 

  CASE I IS  

   WHEN "0001"  =>  Q <= "00"; 

   WHEN "0010"  =>  Q <= "01"; 

   WHEN "0100"  =>  Q <= "10"; 

   WHEN "1000"  =>  Q <= "11"; 

   WHEN OTHERS => NULL; 

   END CASE; 

 END PROCESS; 

end Behavioral; 

3. THIEÁT KEÁ MAÏCH GIAÛI MAÕ LED 7 ÑOAÏN LOAÏI ANODE CHUNG 
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Baøi 3-4: Thieát keá maïch giaûi maõ led 7 ñoaïn loaïi anode chung  

Böôùc 1: Veõ sô ñoà khoái cuûa maïch: 

 

Hình 3-4. Sô ñoà khoái maïch GM led 7 ñoaïn loaïi anode chung. 

Böôùc 2: Laäp baûng traïng thaùi: 

Soá Ngoõ vaøo  Ngoõ ra Soá  
 tp I3 I2 I1 I0 g  f  e  d  c  b  a  hex 
0 0 0 0 0 1 0 0 0 0 0 0 40 
1 0 0 0 1 1 1 1 1 0 0 1 79 
2 0 0 1 0 0 1 0 0 1 0 0 24 
3 0 0 1 1 0 1 1 0 0 0 0 30 
4 0 1 0 0 0 0 1 1 0 0 1 19 
5 0 1 0 1 0 0 1 0 0 1 0 22 
6 0 1 1 0 0 0 0 0 0 1 0 02 
7 0 1 1 1 1 1 1 1 0 0 0 78 
8 1 0 0 1 0 0 0 0 0 0 0 00 
9 1 0 0 1 0 0 1 0 0 0 0 10 

taét 1 0 1 0 1 1 1 1 1 1 1 7F 
taét 1 0 1 1 1 1 1 1 1 1 1 7F 
taét 1 1 0 0 1 1 1 1 1 1 1 7F 
taét 1 1 0 1 1 1 1 1 1 1 1 7F 
taét 1 1 1 0 1 1 1 1 1 1 1 7F 
taét 1 1 1 1 1 1 1 1 1 1 1 7F 

Baûng 3-4. BTT maïch GM led 7 ñoaïn anode chung. 

Böôùc 3: Vieát chöông trình: 

Ñeå ñôn giaûn neân trong chöông trình thì ngoõ ra ñöôïc ñaët teân theo daïng vector vaø teân laø Y. 

library IEEE; 

use IEEE.STD_LOGIC_1164.ALL; 

use IEEE.STD_LOGIC_ARITH.ALL; 

use IEEE.STD_LOGIC_UNSIGNED.ALL; 

entity giaima7doan is 

    Port ( I : in  STD_LOGIC_VECTOR (3 downto 0); 

           Y : out  STD_LOGIC_VECTOR (6 downto 0)); 

end giaima7doan; 
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architecture Behavioral of giaima7doan is 

begin 

 PROCESS (I) 

 BEGIN 

  CASE I IS  

   when "0000" => Y <= "1000000"; -- so 0 

   when "0001" => Y <= "1111001"; -- so 1 

   when "0010" => Y <= "0100100"; -- so 2 

   when "0011" => Y <= "0110000"; -- so 3 

 

   when "0100" => Y <= "0011001"; -- so 4 

   when "0101" => Y <= "0010010"; -- so 5 

   when "0110" => Y <= "0000010"; -- so 6 

   when "0111" => Y <= "1111000"; -- so 7 

 

   when "1000" => Y <= "0000000"; -- so 8 

   when "1001" => Y <= "0010000"; -- so 9 

   when others => Y <= "1111111"; -- tat 

  END CASE; 

 END PROCESS; 

end Behavioral; 

 

III. THIEÁT KEÁ MAÏCH ÑA HÔÏP – MAÏCH GIAÛI ÑA HÔÏP 

1. THIEÁT KEÁ MAÏCH ÑA HÔÏP: 

Baøi 3-5: Thieát keá maïch ña hôïp 4 ngoõ vaøo, 1 ngoõ ra, 2 ngoõ löïa choïn. 

Böôùc 1: Veõ sô ñoà khoái cuûa maïch: 

 

Hình 3-5. Sô ñoà khoái maïch ÑH 4 vaøo. 
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Böôùc 2: Laäp baûng traïng thaùi: 

Ngoõ vaøo  Ngoõ ra 
S1 S0 I3 I2 I1 I0 Q 
0 0 x x x I0 I0 
0 1 x X I1 X I1 
1 0 X I2 x X I2 
1 1 I3 x x X I3 

Baûng 3-5. BTT maïch ña hôïp 4 ngoõ vaøo. 

Böôùc 3: Vieát chöông trình: 

library IEEE; 

use IEEE.STD_LOGIC_1164.ALL; 

use IEEE.STD_LOGIC_ARITH.ALL; 

use IEEE.STD_LOGIC_UNSIGNED.ALL; 

entity GMA is 

    Port ( I : in  STD_LOGIC_VECTOR (3 downto 0); 

            S : in  STD_LOGIC_VECTOR (1 downto 0); 

            Q : out  STD_LOGIC); 

end GMA; 

architecture Behavioral of GMA is 

begin 

 PROCESS(I,S) 

 BEGIN 

  CASE S IS  

  WHEN "00" => Q <= I(0); 

  WHEN "01" => Q <= I(1); 

  WHEN "10" => Q <= I(2); 

  WHEN "11" => Q <= I(3); 

  WHEN OTHERS => NULL; 

  END CASE; 

 END PROCESS; 

end Behavioral; 

2. THIEÁT KEÁ MAÏCH GIAÛI ÑA HÔÏP 

Baøi 3-6: Thieát keá maïch giaûi ña hôïp 1 ngoõ vaøo, 4 ngoõ ra, 2 ngoõ löïa choïn. 

Böôùc 1: Veõ sô ñoà khoái cuûa maïch: 
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Hình 3-6. Sô ñoà khoái maïch GÑH 4 ra. 

Böôùc 2: Laäp baûng traïng thaùi: 

Ngoõ vaøo Ngoõ ra  
I S1 S0 Y3 Y2 Y1 Y0
I 0 0 0 0 0 I 
I 0 1 0 0 I 0 
I 1 0 0 I 0 0 
I 1 1 I 0 0 0 

Baûng 3-6. BTT maïch GÑH 4 ra. 

Böôùc 3: Vieát chöông trình: 

library IEEE; 

use IEEE.STD_LOGIC_1164.ALL; 

use IEEE.STD_LOGIC_ARITH.ALL; 

use IEEE.STD_LOGIC_UNSIGNED.ALL; 

entity GDH is 

    Port ( I : in  STD_LOGIC; 

           S : in  STD_LOGIC_VECTOR (1 downto 0); 

           Q : out  STD_LOGIC_VECTOR (3 downto 0)); 

end GDH; 

architecture Behavioral of GDH is 

begin 

  PROCESS(I,S) 

  BEGIN  

   CASE S IS  

   WHEN "00" => Q(0) <= I; 

   WHEN "01" => Q(1) <= I; 

   WHEN "10" => Q(2) <= I; 

   WHEN "11" => Q(3) <= I; 

   WHEN OTHERS => NULL; 

   END CASE; 
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  END PROCESS; 

end Behavioral; 

 

IV. CAÂU HOÛI OÂN TAÄP VAØ BAØI TAÄP  

Baøi taäp 3-1: Thieát keá maïch giaûi maõ 2 ñöôøng sang 4 ñöôøng vôùi ngoõ ra tích cöïc möùc thaáp vaø 
coù moät tín hieäu cho pheùp E tích cöïc möùc cao. 

Baøi taäp 3-2: Thieát keá maïch giaûi maõ 2 ñöôøng sang 4 ñöôøng vôùi ngoõ ra tích cöïc möùc thaáp vaø 
coù moät tín hieäu cho pheùp E1 tích cöïc möùc cao, vaø moät tín hieäu cho pheùp E2 tích cöïc möùc thaáp. 

Baøi taäp 3-3: Thieát keá maïch giaûi maõ beân trong coù 4 maïch giaûi maõ 2 ñöôøng sang 4 ñöôøng 
vôùi ngoõ ra tích cöïc möùc thaáp. 

Baøi taäp 3-4: Thieát keá maïch giaûi maõ 3 ñöôøng sang 8 ñöôøng vôùi ngoõ ra tích cöïc möùc thaáp vaø 
coù moät tín hieäu cho pheùp E1 tích cöïc möùc cao, vaø moät tín hieäu cho pheùp E2 tích cöïc möùc thaáp. 

Baøi taäp 3-5: Thieát keá maïch maõ hoaù 8 ñöôøng sang 3 ñöôøng vôùi caùc ngoõ vaøo tích cöïc möùc 
thaáp. 

Baøi taäp 3-6: Thieát keá maïch maõ hoaù 8 ñöôøng sang 3 ñöôøng vôùi caùc ngoõ vaøo tích cöïc möùc 
cao. 

Baøi taäp 3-7: Thieát keá maïch giaûi maõ led 7 ñoaïn loaïi cathode chung. 

Baøi taäp 3-8: Thieát keá maïch giaûi maõ led 7 ñoaïn loaïi gioáng nhö IC 74247. 

Baøi taäp 3-9: Thieát keá maïch giaûi maõ led 7 ñoaïn loaïi gioáng nhö IC 4511. 

Baøi taäp 3-10: Thieát keá maïch ña hôïp 8 ngoõ vaøo, 1 ngoõ ra vaø 3 ngoõ löïa choïn. 

Baøi taäp 3-11: Thieát keá maïch ña hôïp 16 ngoõ vaøo, 1 ngoõ ra vaø 4 ngoõ löïa choïn. 

Baøi taäp 3-12: Thieát keá maïch giaûi ña hôïp 1 ngoõ vaøo, 8 ngoõ ra vaø 3 ngoõ löïa choïn. 

Baøi taäp 3-13: Thieát keá maïch giaûi ña hôïp 1 ngoõ vaøo, 16 ngoõ ra vaø 4 ngoõ löïa choïn. 

Baøi taäp 3-14: Thieát keá maïch giaûi ña hôïp gioáng nhö IC 74151. 

Baøi taäp 3-15: Thieát keá maïch so saùnh 2 soá 8 bit A vaø B vaø coù 3 led hieån thò LEDLH, 
LEDBA, LEDNH. Neáu A>B thì LEDLH saùng, neáu A=B thì LEDBA saùng, neáu A<B thì LEDNH 
saùng. 

Baøi taäp 3-16: Thieát keá maïch chuyeån ñoåi soá nhò phaân 8 bit thaønh soá BCD. 

Baøi taäp 3-17: Thieát keá maïch chuyeån ñoåi soá 2 soá BCD thaønh soá nhò phaân. 

Baøi taäp 3-18: Thieát keá maïch kieåm tra chaün leû cuûa moät soá nhò phaân 8 bit, neáu laø soá chaün thì 
ñeøn chaün saùng, neáu laø soá leû thì ñeøn leû saùng. 

 

end  
 


