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DEPARTEMENT D’ELECTRONIQUE durée : 1h

M1 INSTRUMENTATION

ELECTRONIQUE NUMERIQUE AVANCEE (FPGA-VHDL)

EXAMEN FINAL

EXERCICE N°1 (3pts)
Donner le schéma d’un PLA (Programmable Logic Array) a 3 entrées A, B, C et deux sorties X et Y
permettant de réaliser les fonctions suivantes :
X=ABC+AB+CB

Y=(AB)®C

EXERCICE N°2(8pts) L

a)Ecrire un programme VHDL A© j )
décrivant le circuit suivant en utilisant D -
une description par flot de données. j

. o Bo—— —08

b)Méme question en utilisant une
description comportementale sans process. N

¢) Méme question en utilisant une Co > J

description comportementale avec process.

EXERCICE N°3(9pts)

Donner la description VHDL structurelle du circuit suivant constitu¢ de 2 bascules D activant sur le front
montant de I’horloge H et d’un multiplexeur a 4 entrées. Les signaux V,W,X et Y sont des signaux binaires de 1 bit.
Le signal de sélection SEL du multiplexeur est un signal numérique constitué de 2 bits.

M
XOR1
V o 00 D1 D2
U1

wo——— 0 —

D Q D Q
Xo—— 110
Y c—— 11

ak ak XOR2

et = et

H o




MA TNSTRUNEN TRTION 2 Cowelne 2049/20
ENR(FREA VRO £AANEN WAL @

Correction) .
( A . : {)}3“ 0\\&

é\(ezwlce N: 2 (‘& ?&‘)_
G- PCxBCBE
F—Y;x;Qf &ﬁ'ﬁ<v:x;

a | b |C| S
010 8 .
O |0 |[A] A 2
0 ) 0 A 4  --EXERCICE N°2a--- - .
5 --Flot de données--- "
0 | X [A ] 0 6
7 library ieeeg;
A 0 0 O g use ieee.std logic 1164.all;
A O A A . 10 entity exo2 a is Y
11 port ( A,B,C : in std logic;
.12 S g out- -std logic);
A A O A’ 13 end exo2 a; ?
A A A 14 -
- g £> 15  architecture flot_de_donnees of ex02 a is
. 16 Dbegin o
47 . S <=(A and C) or (not B and C) or (B dnd not C);
. 18 eng flot_de _donnees;
19
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2 --EXRCICE N°2b-- ey

3 --lére Version SANS PROCESS

4 library ieee; . \

5 use ieee.std loglc 1164 all; : \

6 \)GDJ)CEV\

1 entity exo2 b is . — ¢

8 port{a, B, C : in-std logic; ) LN\ A

g s : out $td logic); A t ) V)

10 end exol bl; :

11 i

12  architecture comp_sans_processl of exol bl is

13 begin

14 s<='0" when (aB="0" and B="0' and C="0") or(A="1° and B="0" and C="0%)jor (" A="0" and
B='1"'" and C="1") ,

15 else - it --EXRCICE N°2b-- t

16 end comp sans_processl; --3éme Version SANS PROCESS

17 - - : library ieee;

--EXRCICE N°2b--

--2éme Version SANS PROCESS
library ieee;

use ieee.std logic_1164.all;
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entity exo2 b is
port (ABC : in std. logic_ vector (2 downto 0);
S : out std logic): '

end exol bZ;

3

architecture comp_sans_processZ of exoZ b is
begin T (oc)’
with ABC select > ¥
S<='0' when "000" | "100" |
*1* when others;
end comp sans_processZ;
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1 ——EXERCICE N°2c--l&re Version AVEC PROCESS 24
2 library ieee; ; 25
3 use ieee.std logic 1164. all; ":J - 26
4 A ey 27
5 entity exo2 c is g 4 28
o port (ABC : in std logic_vector({2 downto 0) ;129
7 S : out std logic); ~ 30
8 end exoZ c; Ry - |31
9 T P B2
0 architecture comp avec processl of’exo2 c is 33
1 Dbegin i PP 34
2 process (ABC) C L A ¢ 35
3 begin 7“1‘/ ,‘% 36
4 case ABC is i 37
5 when "000" => S<='0";’ 38
6 when "011" => 8<='0"; ' 39
7 when "100" => S<="0"; 40
|8 when others = S<="1"; 41
|9 end case; 42
20 end process; 43
il end comp_avec_processl; 44

oSls

s

use ieee. std_iogic*11§4.all; "Lﬁ\J .
)} DL

in std logic;
std logic);

entity exoZ b is
port (A,B,C :
S ¢ out

end exo2Z b;

architecture comp sans process3 of éxo2 b is
signal entrees : std logic vector (2 downto 0)
begin :
entrees(2) <= A ;
entrees (1) <= B ; '
entrees (0) <= C ;
with entrees select
S<=

ot ' of
0" when "00O"{"100" .|
'1l' when others; :
end comp_sans_process3;
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--EXERCICE N°2c--2&me Version AVEC PROCESS

library ieee; _

use ieee.std logic 1164.all;

entity exo2 c is ) —= \) :
port ?, W\A
(A, B, C in std logic;

S
end exo2Z c;

out std logic);

architecture comp avec process2 of exo2 c i

begin
process (A, B, C)
begin
if (A="0" and B='0' and C='0")
or (A='0' and B='1' and c='1")
or (A='1" and B='0"'" and C='0") th
S<="'0";
else S<='1";
end if ;

end process;
end comp_avec process2. ;
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——EXERCICE N°3--
-—DECLARATION DES COMPOSANTS--

--PORTE XOR-—-—--
library IEEE ;
use IEEE.std logic 1164.all;

entity porte xor is :
port ( A,B : in std logic;

S: out std lodic);
end porte xor; g

architecture description of poriegxor is B
begin

S <= A xor B ;
end description; Y g ¢ P4

--BASCULE D----
library IEEE ; " *
use IEEE.std logic_1164.all; ‘ $

entity bascule D is
Port ( D ,CLK : in std logic;
Q : out std logic );
end bascule D;
architecture description of bascule D is
begin :
process (CLK)
begin
if (CLK'event and CLK='l') then
Q <= D; '
end if;
end process;
end description;

--MULTIPLEXEUR----
library IEEE ;
use IEEE.std logic 1164.all;

entity multiplexeur is Xt
port (D0,D1,D2,D3 : in std_logic;
SEL : in std logic_vector(l downto 0):;
MX OUT : out std _logic);
end multiplexeur;

architecture description of multiplexeur is
begin
with SEL select
MX OUT <= DO when "00",

D1 when "01",
D2 when "10",
D3 when others;

end description; '
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--EXERCICE N°3--.

1

2 --DESCRIPTION STRUCTURELLE--

3 ;

4 library IEEE ;

5 use IEEE.std loglc 1164 all;

6

7 entity exo3 is i

8 port (V,W,X,Y,H : in std_logic;' |

9 SEL: in std logic vector (1l 'downto 0);
10 Ul,U2 : out std _logic); i od
11 end exo3;

12 TR g
13 architecture description of exo3 is f
14 -- déclaration des composants —————————————gke - ———

15 component porte xor ]

16 port ( A,B : in std logic;
17 S : out std logic); i .
18 end component ; 1) v )
19 component bascule D -
20 Port ( D ,CLK : in std logic;
21 @ : out std logac. )7 '
22 end component;
23 component multiplexeur
24 port (DO,D1,D2,D3 : in std logic;
25 SEL : in std logic_ vector(l ‘downto 0);
26 MX OUT : out std_logic);
27 end component ;
28 -- signaux intermédiaires <+s-==-z-=———=--
29 signal S1,S82,S3 : std logic;

30 begin o
31 D1: bascule D

32 port map ( D => S1,CLK => H,Q => S2 );

33 D2: bascule D

34 port map ( D=>S2,CLK=>H,Q=>S3);

35 M : multiplexeur

36 port map ( DO=>V,Dl1=>W,D2=>X,D3=>Y,SEL=>SEL,MX. OUT=>S1);
37 PXOR1l: porte_xor

38 port map ( A => V,B => 83,5 .=> Ul );

39 PXOR2: porte xor

40 port map ( A => S3,B => S1, S => U2 );

41 end description;
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