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CAC HINH VE

Hinh 3-1. S6 d6 khéi mach GM 2 - 4.

Hinh 3-2. So d6 khéi mach GM 3 - 8.

Hinh 3-3. So d6 kh6i mach MH 4 - 2.

Hinh 3-4. So d6 khoi mach GM led 7 doan logi anode chung.
Hinh 3-5. So d6 khéi mach PH 4 vao.

Hinh 3-6. So d6 khéi mach GPH 4 ra.

CAC BANG

Bang 3-1. BTT mach GM 2 - 4.

Bang 3-2. BTT mach GM 3 - 8.

Bang 3-3. BTT mach MH 4 - 2.

Bdng 3-4. BTT mach GM led 7 doan anode chung.
Bang 3-5. BTT mach da hgp 4 ngd vao.

Bang 3-6. BTT mach GPH 4 ra.
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. GIOI THIEU:

Trong phin nay sé& thi€t k& cdc mach logic t6 hgp diing ngoén ngit VHDL va st dung thiét
bi lap trinh.

Céc mach logic t& hgp bao gdm mach gidi ma n dudng sang m dudng, mach ma hoid m
dudng sang n dudng, mach don kénh va mach phin kénh, mach gidi mi led 7 doan loai anode
chung va cathode chung.

Céc thi&t bi 1ap trinh c6 thé dung CPLD X(C9572, XC 95144, Coolrunner XC2C256.
Il.  THIET KE MACH GIAI MA - MACH MA HOA
1 THET KE MACH GAIMA:

Bai 3-1: Thi€t k&€ mach gidi ma 2 dudng sang 4 dudng vdi ngd ra tich cuc mic cao:
Budc 1: Vé sd d6 khdi ctia mach:

DECODE

QO
—» 10 51

— 11 82

2to4

vvvy

Hinh 3-1. So d6 khoi mach GM 2 - 4.
Budc 2: Lip bang trang thdi:

| Ng6 vao Ngo ra
1 I0 Q3 Q2 i@l Q0
0 0 0| 0| 0.0
0 1 0O, 0 1 O
1 0 O/ 1/0]¢C
1 1 1 000
Bang 3-1. BTT mach GM 2 - 4.

BuGc 3: Viét chuong trinh:
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 (1: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
CASEIIS
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;

Bai 3-2: Thi€t ké'mach gidi ma 3 dudng sang 8 dudng v6i ngd ra tich cuc mic thap va 1
ngd cho phép E:

Budc 1: Vé sd dd khoi ciamach:

DECODE
Q0p—»
P 10 O1b—»
Q30—»
—> 12 XL
Q50>
—» E QBe;—»>
Q7=
3to8

Hinh 3-2. So d6 kh6i mach GM 3 - 8.
Budc 2: Lap bang trang thdi:

Ng6 véo Ng6 ra
12 n
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Bang 3-2. BTT mach GM 3 - 8.
BuGc 3: Viét chuong trinh:
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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 (1: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 (L,E)
BEGIN
IF E'='0' THEN Q <= "11111111";
ELSE
CASE LIS
WHEN "000" => Q <="11111110";
WHEN 001" => Q <="11111101";
WHEN “0190" => Q <="11111011";
WHEN "011™=> Q <= "11110111";
WHEN "100" => @ <="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. THET KE MACHMA HOA

Bai 3-3: Thi€t k&€ mach ma hod 4 dudng sang 2 dudng v6i ngd vao tich cuc mifc cao.
Budc 1: V& sd db khdi cia mach:

1
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>
>

vvvy

Hinh 3-3. So d6 khoi mach MH 4 - 2.
Budc 2: Lap bang trang thdi:

Ngo vao Ngo ra
I3/12/N|10] Q1| Q0
0ojojoj1]0|o0
0/0j1/]0] 0 1
o/1/0/0|1T O
1/]0/0[|0] 1 |1

Bang 3-3. BTT mach MH 4 - 2.
BuGc 3: Viét chirgiig trinh:
library IEEE;
use IEEE.STD_LOGIC_ 1164.ALL,;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;
entity mahoa42 is
Port (1:in STD_LOGIC_VECTOR (3.downto 0);
Q : out STD_LOGIC_VECTOR (1 dawnto 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. THET KE MACH GIAI MA LED 7 POAN LOAI ANODE CHING

1
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Bai 3-4: Thiét k&€ mach gidi ma led 7 doan loai anode chung

Budc 1: Vé sd d6 khdi ctia mach:

— O—p
(o 4 -
O—p
— o> '-'o
O—p
—> O—p
o SEGM
Hinh 3-4. So do khoi mach GM led 7 doan logi anode chung. DECC
Budc 2: Lip bang trang thdi:
sé Ngé vdo Ngé ra sé 10
tp [ 13 |12 | N | 10 | g |f|e|d|c|b]| a/]he
0 0 Q 0 0 1 0 0 0 0 0 0 40 | »]
1 0 3 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 L 1 0O |1 | 1 0 [0] 0] 0/ 30 |2
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 o 1 | 1 [ ohololololol1lo] o 13
7 0 1 1 1 L 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
e | 1 o[ 1t o1 1% 1[1[1]1]7F
e | 1 0 1 1 1 |1 (S| 1|11 1]1] 7F
it | 1 1 0 0 1 |1 | 4%, |1 1] 1] 7F
g | 1 1 o [ v [ N1 [1[1]7F
g | 1 1 1 o ot i1 1 ]1] 7r
tat 1 1 1 1 1 1 1 1 1 1 1 TF
Bang 3-4. BTT mach GM led 7 doan anode chung.
BuGc 3: Viét chuong trinh:
bé don gian nén trong chuong trinh thi ngd ra dugc dit tén theo dang vector va ténla Y.
library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD_LOGIC_ARITH.ALL;
use I[EEE.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)

CASE | 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";
when "0110" =>Y <="0000010";
whew ' '0111" => Y <="1111000";

when "1000",=>Y <="0000000";

-S05
-S0 6

-~-so7

--S0 8

when "1001" =>.Y <="0010000"; -- so 9
when others => Y <= "1111111"; -- tat

END CASE;
END PROCESS;

end Behavioral;

THIET KE MACH DA HOP - MACH GIAI DA HOP

1

THET KE MACH DA HOP:

Bai 3-5: Thi€t k€ mach da hgp 4 ngd vao, 1 ngd ra, 2 ngd lya chon.

Budc 1: Vé sd d6 khdi ctia mach:

vvvy
v

A

Hinh 3-5. So d6 khéi mach PH 4 vao.
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Budc 2: Lap bang trang thdi:

Ngo vao Ngé ra
S1/S0(13[12 n|l0 Q
0 |0 |[x |x |x]|l0 10
0|1 |[x | X | |X n
1 10 (X |12 ]|x|X 12
1 1 [B]x |[x|X I3

Bang 3-5. BTT mach da hdp 4 ngd vdo.

BuGc 3: Viét chuong trinh:

library IEEE;

entity GMA is

end GMA;

begin
PROCESS(1,S)
BEGIN
CASE SIS

END CASE;
END PROCESS;
end Behavioral;

use IEEE.STD_LOGIC_1164.ALL,;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

architecture Behavioral of GMA is

WHEN "00" => Q <= 1(0);
WHEN "01" => Q <= I(1);
WHEN "10" => Q <= 1(2);
WHEN "11" => Q <= I(3);
WHEN OTHERS => NULL;

Port (1:in STD LOGIC_VECTOR (3 downto 0);
S:in STD_LOGIC VECTOR (1 downto 0);
Q : out STD_LOGIG);

2. THET KE MACH GIAI DA HOP

Bai 3-6: Thi€t k€ mach gidi da hgp 1 ngd vao, 4 ngd ra, 2 ngd lya chon.

Budc 1: Vé sd d6 khdi ctia mach:

Ky thudt PLD v& ASIC
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Hinh 3-6. S0 d6 khéi mach GPH 4 ra.

Budc 2: Lap bang trang thdi:

vvvy

F

| Ng6 vao Ngo ra
1/S1]/SO0 Y3 Y2 Yl| YO
110 {0 [0 |0 |O |I
110 |1 [0 [0 |I |O
I/1 |0 [0 |I |O0]O
Hr jr |l 0O |00

Bang 3-6. BTT mach GPH 4 ra.

BuGc 3: Viét chuong trirhy

library IEEE;

entity GDH is
Port (1:in STD_LOGIC;

end GDH;

begin
PROCESS(L,S)
BEGIN
CASE S IS

END CASE;

use IEEE.STD_LOGIC_1164.ALL ;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL,;

architecture Behavioral of GDH is

WHEN "00" => Q(0) <= I;
WHEN "01" => Q(1) <= I;
WHEN "10" => Q(2) <= I;
WHEN "11" => Q(3) <= I;
WHEN OTHERS => NULL;

S:in STD_LOGIC_VECTOR (1 downto 0}
Q: out STD_LOGIC_VECTOR (3 downto 0)):
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END PROCESS;
end Behavioral;

IV. CAU HOI ON TAP VA BAI TAP

Bai tdgp 3-1: Thi€t k&€ mach gidi ma 2 dudng sang 4 dudng v6i ngd ra tich cyc mifc thap va
c¢6 mot tin hi€u cho phép E tich cuc miic cao.

Bai td@p 3-2: Thi€t k&€ mach gidi ma 2 dudng sang 4 dudng vdi ngd ra tich cyc mic thap va
c6 mot tin hiéu cho phép El tich cyc mifc cao, va mdt tin hiéu cho phép E2 tich cuc mifc thap.

Bai tdp 3-3: Thi€t k&€ mach gidi ma bén trong c¢6 4 mach gidi ma 2 dudng sang 4 dudng
véingd ra tich cuc mic thap.

Bai tdp 3-4: Thiét k&€ mach gidi ma 3 dudng sang 8 dudng v4i ngd ra tich cyc mitc thap va
c6 mot tin hiéu cho phép El tich cuc mifc cao, va mot tin hiéu cho phép E2 tich cuc mifc thap.

Bai tdp 3-5: Thi€t k&€ mach ma ho4 8 dudng sang 3 dudng vdi cdc ngd vao tich cuc mic
thap.

Bai tdp 3-6: Thi€t ké thach ma hod 8 dudng sang 3 dudng véi cdc ngd vao tich cuc mic

Bai tdp 3-7: Thi€t k&€ mach gidima led 7 doan loai cathode chung.

Bai tdp 3-8: Thi€t k& mach gidi ma‘led 7 doan loai gidng nhu IC 74247.

Bai tdp 3-9: Thi€t k&€ mach gidi ma led7 doan loai gidng nhu IC 4511.

Bai tdp 3-10: Thi€t k&€ mach da hgp 8 ngd ¢ao, 1 ngd ra va 3 ngd lya chon.

Bai tap 3-11: Thi€t k€ mach da hop 16 ngd vao, | ngd ra va 4 ngd lya chon.
Bai tdp 3-12: Thi€t k&€ mach gidi da hop 1 ngd vao, 8 ngd ra va 3 ngd lwa chon.
Bai tap 3-13: Thi€t k€ mach gidi da hop 1 ngd vao, 16 ngd ra va 4 ngd lya chon.
Bai tdp 3-14: Thi€t k&€ mach gidi da hgp gidng nhu IC 74151,

Bai tdp 3-15: Thié€t k& mach so sanh 2 s6 8 bit A va B va c6 3 led hién thi LEDLH,
LEDBA, LEDNH. Néu A>B thi LEDLH sdng, né€u A=B thi LEDBA sdng, néu A<B thi LEDNH
sdng.

Bai tdp 3-16: Thi€t k& mach chuyén ddi s6 nhi phan 8 bit thanh s6 BCD.
Bai tdp 3-17: Thi€t k€ mach chuyén d6i s 2 s6 BCD thanh s6 nhi phan.

Bai tdp 3-18: Thi€t k&€ mach ki€m tra chin 1é cia mdt s6 nhi phan 8 bit, néu 12 s6 chin thi
deén chin sdng, n€u la so 1& thi dén 1é sdng.

end
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