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1 Logique programmable
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Principe de la synthese
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=> contient de multiples
equations logiques

=> remplace plusieurs
composants traditionnels
@
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2 Le vhdl
Un langage de description mais on réalise la simulation et la
synthese :
XIY
AD——01 0 > Sy0
Al ——4| ®1T
IS sy1
2 P>y
3 Sy3
3 library icee;
4 use ieee.std logic 1164.all;
5
] Eentity decodl 4 is
i =] port |
o al,al : in =td logic:
= ral ! in std logic:
10 =Yy ! out std logic wvector{: downto U)
11 - b
1z ~end decodl 4:
13
14 library icee;
15 use ieee.std logic 1164.all;
1g
17 Earnhitenture equation of decodl 4 is
18  [“hegin
19
=0 sy(ly<= not{not{ral) and not{al) and not{al)}):
=21 sy(l)== not{not{ral) and not{al) and al ) :
22 sy(Zy== not{not{rvral) and al and not{al) ):
23 ay{i)<= noc{not{wal) =and al and ad ) !
24
25 “end equation:
)
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Fichier de programmation

NOTE DEVICE C22V10%*

NOTE PACKAGE palce22v10-5jc*

NOTE PROPERTY BUS HOLD ENABLE*

NOTE PINS wval:2 al:3 a0:4 sy(3):17 sy(1l):18 sy (0):26 sy(2):27 *
NOTE PINS *

NOTE NODES *

L0000O0

00000000000000000000000000000000000000000000

* Node val[l] => BANK : 1 *

L00044
11111111111111111111111111111111111111111111
1011011212101111111111111111111111111111111111
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
* Node sy (2)[23] => OE : 1 ,LOGIC : 8 *

L00440

11111111111111111111111111111111111111111111
101110112101111111111111111111111111111111111
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000

Simulation
Name [Value [ stimutor [ e om0 @ w0 a0 20 20 | 20, 0
o 40 “Clock B0 |7
o 4 "Clock B1" |
I R
L
= gl) L [
(1] R L
oyl W
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3 Structure des Pals combinatoires

Forme générale d'une équation
logique :

F=bcd+efd+ag

Somme de produits

Structure générale d'un Pal :

el —[:g Matrice
e 4E8 ET

en—[g

pl pk

sl

Matrice
ou

]

Somme de produits

)
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Structure générale d'un Pal :

Ran e
» {
P ™
S
7
[ >—~/
Matrice D AN
ET =)
_/ 7/
D
7/

Bilan :

=> nombre d'entrées

=> nombre de sorties

=> nombre de termes porduits/sortie

)

P.G Vaucanson STI2D_SIN_ELECTRONIQUE_NUMERIQUE_VHDL_PSOC.docx Page 8
20 novembre 2014



Logic Diagram
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4 Exercices d’implantation

4.1 Exemplen®1 :

F =E.c.d G = b+c.d

VRV

i

YURVS VUL

o

i
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4.2 Exemplen® 2 :

]
— IS 1
E ..
D
San) =) —
D
=)
_/ 7
D>
S D>
D
=)
_/ 7
EE ‘.
"
— = i

i)
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4.3 Exemple n® 3 :

F-=bcd+ed+f
G =e.c+b.c

U

JUU0)
\\,/?/ NNV
|

)
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5 Mini projet : test de I’égalité de deux mots binaires

Test de |'égalité de deux mots de 4 bits

A=[a3a2al a0 ]
B=[b3b2blb0]

Egalité de deux bits : s 2 afqb
aegb=ab+ab |i|s] ¢
1|1 1
Bilan des entrées sorties :
A7 stos |, aeqb

BT

)
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5.1 Donner les équations :

5.2 La liste des entrées sorties :

Entrées Entité Sorties

5.3 Le port :

entity egalite_2x4 is

port (
Mot A : std_logic_vector ( 3 downto 0 );
Mot B : std_logic_vector ( 3 downto 0);
A equal B :outstd logic);

5.4 Le brochage :
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5.5 L’architecture :

A _equal_B <= R
J not(Mot_A(0) xor Mot_b(0)) and "\
! not(Mot_A(1) xor Mot_b(1)) and
\\ not(Mot_A(2) xor Mot_b(2)) and ,/

not(Mot_A(3) xor Mot_b(3)); .-’

)
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7 Mini projet de syntheése d’une commande d’afficheur

Commande afficheur
7 segments

Point commun ici :
Anodes Communes

YYYYYYY

abcd
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Entrées Sorties
S Entité ot

A
. B : .-‘:-3:!:
o D 2
X
AB Y
SR
7.1 La liste des entrées sorties :
&  [Clentity af 7seg is
=
10 [+ port |
11 E test segwent @ in std logic:
1z Ea a,
13 Ea b,
14 Ea o,
15 Ea d : in std logic;
1la Digl ==,
17 Digl =h,
15 Digl =c,
19 Digl =d,
a0 Digl =e,
21 Digl =T,
22 EE Digl =g : out =std logic):
23
24 ~end af Tsegq:
K
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7.2 L’architecture :

Architecture

Test_Segment

~ ~
A 4
(- )
Ea_x Process Pl Digl sx
S aff a -
1 F#—>
4 7
\_ _J
" .

Architecture Organisation générale

)

P.G Vaucanson STI2D_SIN_ELECTRONIQUE_NUMERIQUE_VHDL_PSOC.docx Page 19
20 novembre 2014



STI2D SIN

Test_Segment

Fa x (Process P1) .
_ Digl sx
i N S aff a Y
>
4/ 27
\_ W,
45 rl : process {(E test segmwent,E a)
1= hegin —-— gfedcha
47 if (E test segwent = '0') then 3 aff a <= "0000000";--%00
45 elsif (E L = "O000") then 3 aff s <= "10000007: —-%
49 elsif (E L = "0O001") then 3 aff s <= "1111001"; —-§
50 elsif (E A = "0O010") then 3 aff a <= "0100100"; --%
51 elsif (E 4 = "0011") then 3 aff a <= "1100000"; --3
S5& elsif (E L = "0O100") then 3 aff s <= "0O110001": —-%
53 elsif (E L = "0O101") then 3 aff s <= "0O010001"; —-§
54 elsif (E A = "0110") then 3 aff a <= "1000001"; --3
55 elsif (E 4 = "0111") then 3 aff a <= "0111100"; --3
5 elsif (E L = "1000") then 3 aff s <= "1000000": —-%
57 elsif (E L = "1001") then 3 aff s <= "1110011"; —-§
55
59 else 5 aff a <= "1111111"; -—3%
&0 end if:
5l end process;
&K
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7.3 Le texte complet de I’exemple 2 :

library ieee;
use ieee.std_logic_1164.all;

entity af_7seg is

port (
E_test segment: in std_logic;
Ea_a,
Ea b,
Ea_c,
Ea d :instd_logic;
Digl_sa,
Digl_sb,
Digl_sc,
Digl_sd,
Digl_se,
Digl_sf,
Digl_sg : out std_logic);

end af_7seg;
architecture composant of af_7segq is

signal S_aff _a: std_logic_vector(6 downto 0);
signal zero : std_logic :='0";

signal E_A :std_logic_vector (3 downto 0);
signal E_ B  : std_logic_vector (3 downto 0);

begin
E A<=Ea d&Ea c&Ea b &Ea a;

Digl_sa<=S_aff_a (0);
Digl _sb <=S_aff a (1);
Digl_sc<=S_aff a (2);
Digl sd <=S_aff a (3);
Digl_se <= S_aff_a (4);
Digl sf<=S_aff a (5);
Digl_sg <= S_aff_a (6);
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pl : process (E_test_segment,E_a)
begin -- gfedcba
if (E_test_segment = '0") then S_aff_a <="0000000";--$00
elsif (E_A ="0000") then S_aff a <="1000000"; --$
elsif (E_A ="0001") then S_aff_a <="1111001"; --$
elsif (E_A ="0010") then S_aff a <="0100100"; --$
elsif (E_A ="0011") then S_aff a <="1100000"; --$
elsif (E_A ="0100") then S_aff a <="0110001"; --$
elsif (E_A ="0101") then S_aff a <="0010001"; --$
elsif (E_A ="0110") then S_aff a <="1000001"; --$
elsif (E_A="0111") then S_aff a<="0111100"; --$
elsif (E_A ="1000") then S_aff a <="1000000"; --$
elsif (E_A ="1001") then S_aff a<="1110011"; --$

else S_aff a<="1111111"; -$
end if;
end process;

end composant;

)
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