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Conception d’un additionneur
complet (full-adder) en VHDL dans
Vivado

Objectif :

L'objectif de ce TP est de donner les principales clefs pour utiliser la suite d’outils
Vivado de la société Xilinx. Vous allez, dans un premier temps, réaliser un simple
additionneur complet (full adder) en utilisant un langage de description matérielle : le VHDL.
Nous allons ensuite simuler le fonctionnement du full adder et le tester sur une carte de
développement Digilent ZYBO Z7-10 intégrante un circuit FPGA ZyngTM-7000. A la fin de
cette manip, vous devez étre capables de :

Lancer l'outil Vivado

Créer un nouveau projet

Décrire un circuit combinatoire simple en VHDL

Créer un fichier de contraintes .xdc

Créer un test-bench pour votre description VHDL

Simuler le comportement de votre description

Faire la synthése, le placement, le routage et la génération du bistream
Reconfigurer le circuit FPGA de la carte pour tester votre systéme.

Manipulation :

1- Création d’un nouveau projet :

06 s

Fle Flow Tools Window Help

VlVADO‘ Productivity #b Hew Projec % | %l&!maxu

Enter a name for your project and specify a directory where the project data files will be stored. '

Quick Start

4 Projectname: | project_2

==y Project location: | C:/Users fASMA /. Xilinx

Create New Project Open Project R B

Project will be created at: C:/Users/ASMA/. Xilinx/project_2.
Tasks

e

=

Manage IP

Information Center

and Tutorials Quick Take Videos
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# New Project > ‘

Add Sources
Specify HOL and netlist files, or directories containing HOL and netlist files, to add to your project. Create a new source file on I
disk and add it to your project. You can also add and create sources later,
+ oject_1
Fl
-—
Press the wjm button to Add Files, Add Directories or Create File
Scan and add RTL indude files into project
Copy sources into project
Add sources from subdirectories
Target language: |WHDL  ~ | Simulator language: |VHDL  +
< Back Einish Cancel
T
{uctivity & New Project *
Default Part
Choose a default Xilinx part or board for your project. This can be changed later, ‘ 1
Select: & Parts | [ Boards bject_1
4 Filter
; Vendor: | - ._
Display Mame: - '
Board Rev: -
[ Reset AllFilters
Search: |C3;
A : ; : A
s Display Name Vendor Board Rev Fart I/ Pin Count  File Version I
& Nexys Video digilentinc.com A.0 & xc7a200tsbg484-1 484 L1 28 A
| @ Sword digilentinc.com C.0 8 xcTk325HFg900-2 900 1.0 50
B use104 A7 digilentinc.com B.2 i xc7a100tcsg324-1 329 1.2 21
B Zedboard digilentinc.com D.3 8 xcT2020cg484-1 434 1.0 20
* Zybo Z7-10 72010clg400-1 400 10
(@ Zybo 27-20 digilentinc.com B.2 8 xcT2020cg400-1 400 1.0 12
& zybo digilentinc.com B.4 & xc7z010cg400-1 400 2.0 10
=08 | B ZedBoard Zynq Evaluation and Development Kit em.avnet.com d % xcT2020cg484-1 434 1.3 20
B Artix-7 AC701 Evaluation Platform xilinc. com L i xcT7a200thas76-2 676 1.2 Cog
< > [
Cems [mo ] [ o
1 ] | i
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Ajout des fichiers sources :
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<« Project Manager project_2

Sources
e
—AES=

&, Add Sources
— | i Design Add Sources
(45 Constra

VIVADO/

(C) Add or create constraints
(®) Add or create design sources

= Add or create simulation sources
. & Sourd o =

Properties (C) Add or create D3P sources

g ||

() Add existing block design sources

() Add existing IP

Design Runs

To continue, dick Next

This guides you through the process of adding and creating sources for your project

E/start

Not started
Mo errors or w
xc7z010dg400
Vivado Implem
pile: None

UTs % |H

<« Back

Binish | |

6

=

>

N I
=sigr »
|

-

[

#L Add Sources x|
Add or Create Design Sources
Specify HDL and netlist files, or directories containing HOL and netlist files, to add to your project. Create a new source file on disk and add it
to your project. I
+
-_—
+
@ Create Source File X F
2
Create a new source file and add it to your project. i
C
’ — ile
File type: | @ VHDL -]
File name: |ﬁ.|||—adder |
Filg location: | B2 <Local to Project> -]
F
ok || cancel | I
Scan and add RTL indude files into project
Copy sources into project
Add sources from subdirectories
< Back Next = Firish
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La fenétre suivante s’ouvre :

E

‘FE | Project part:
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Zybo Z7-10 (xc77010cdq400-1)

npile
Wate

anda

ﬂ_y Define Module

Define a module and specify 1O Ports to add to your source file.

For each port specified:
M5B and LSE values will be ignored unless its Bus column is checked.
Ports with blank names will not be written.

| Module Definition

mmabls
Entity name: |ﬁ..|||—adder |
Architecture name: |Eehavinral |
Imy
1/O Part Definitions
Stat
+ Port Name Direction Bus M5B LSE Mes
— in w 0 0 Part
4B in v 0 0 Shra
$C in v 0 0 Incr
suM out v 0 0 E
CARRY out ~ o a
23

)

ok | Ccancel
— 33 ~|
= : ;
3d entity full adder is
U|35 Port ( & : in STD LOGIC;
é&ﬂSG B : in STD LOGIC;
!__1%!37 C : in STD _LOGIC;
=ag SUM : out STD LOGIC;
3 IE =iy CRRRY : cut STD LOGIC);
3l € |40end full adder;
|41
'U 42 architecture Behavioral of full adder is
i |43 signal BEXORB : std logic;
]| 14 b=gin
— |45 AXORB <= A xor B;
\? 46 SUM <= RXORE xor C;
[P 47CBRRY <= (A and B} or (C and RXORB);
42 end Behavioral: o
T« >
Y2 S e €
= = — =il
ado/2015. 1/data/fip’.
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L'ajout d’'une nouvelle source :

lanager - project_<

#L Add Sources X

=)
Al Add or Create Design Sources -
ian Specify HOL and netlist files, or directories containing HOL and netlist files, to add to your project. Create a new source file on disk and add it
o fi to your project.
strg
Jlati
sim ‘h
—
1t
E 3 ﬂr Create Source File s
ure
Create a new source file and add it to your project.
+Pri ’
5 . — ile
zr. File: type: | [ VHDL - |
File name: |1i:_ﬁJII_adder |
File location: | & <Local to Project> -
I
1 [ ok | conce | b
4
Scan and add RTL indude files into project I
' Copy sources into project
Add sources from subdirectories
Ar
'"Eﬁ < Back Next > Finish Cancel
X  —
| ]
n Add Sources
ufi
res V | VADO’ This guides you through the process of adding and creating sources for your project
|ati .
fimy () Add or greate constraints
(®) Add or creats desian sources
() Add or create simulation sources
(Z) Add or create DSP sources

() Add existing block design sources

(C) Add existing IP

XILINX

ALL PROGRAMMABLE.

To continue, dick Next

< Back Mext > Firish | cancel |
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1 #& Define Module et
Define @ module and specify If0 Ports to add to your source file.
han .
For each port specified:
M5B and LSE values will be ignored unless its Bus column is checked, '
Ports with blank names will not be written.
| Module Definition
vile
P Entity name: |ﬁ:_ﬁ.|||_adder |
Architecture name: |Behavioral |
/O Part Definitions
+ Part Mame Direction Bus MSE LSB
— _— in o I:l
Xl
1+
4
14
i
9-2
9-1
9-2 ok || cancel
5 (2 .
1fo)
| | |22 Library IEEE; A
0 Ziuge TEEE.5TD LOGIC 1164 ALL;
b
‘@e 25 -- Uncome jing library declaration 1f using
Ej 26 -- aritho= gned or Unsigmed vales
=97 -1s¢ TREE.NMERIC SID.ALL,
! :E pri
_: X |29 -- Uncoment the folloving library declaration 1f instentiating
| leaf ¢ells 1n thiz code,
” 1ibrary UNISIN;
i 32 --use NISIM, Vompongnts.all;
CE'J EX
—|34entity th full adder is
Fi| @ 38~ Pork [ )}
(3 end th_fll adder;
£l
‘ £ b
g
A

)
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47 signal B:std logi
48 signal Cistd logic:='0";
49 signal CARRY:std logic;
SUM:std logic;

0

full_adder EORT MAE (
A
% |54B => B,

BEC w
Il |6 cammy => casmy,
SUM => SUM);
8a <= "0","1" a
595 <= "0%,"1" af
¥ [60C <= '07,"1" a

€1 end Behavioral;

50 ns;

20 ns,

r 40 ng, "0’ 100 ns;

20 ns, 0" & 100 ns;

€2

Le chronogramme ci-dessous s’affiche apres la simulation :

Fle Edit Fow Tools Window Layout View Run Help

P 2l X (PP %S XK D[ Soefailayout - T %N KR, b wws-juzll Q® Ready
Flon Navigator « | Behavioral Simulation -Functional -sm_{ - th_full_adder X
i 1-th_full
Az = Scopes SRR e @ ful-adder.vhd X | @ tb_fill_addervhd = x | BB untitled 1 X awv x
3 i =T = 7 a 7
AlaZs@eEce@edwa \ bhich &
4 Project Manager | ST
) ProjectSetings Name DesignUnit  Black Type Name |
L =14 th_full_adder th_ful_adder(B.... VHDL Entity
3 hod o L@t full_adder(Beh... VHDL Entity 3B
{/ Language Templates 4 C |
£F 1p Catalog 3 CARRY
= 3 SUM
4 TP Intsgrator
 Create slock Desion
4 Simulation
£ Simuiation Settings
(), Run Simulation
4 RTL Analysis
1§} Elaboration Settings
» 5% Open Elaborated Design
4 Synthesis
13 Synthesis Settings
& Run Synthesis ( >E
o 2 Scope | & Sources s | 2l

4 Implementation Td Console —

5 Implementstion Settings

£ o 10000

[» Run Implementation
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Pour la simulation qui contient tous les combinaisons possibles, on doit
modifier le programme de la facon suivante :

o e architecture Behavioral of th full adder is ~
® 39 corponent full adder
40 Port (R:in STD_ LOGIC:
B:in STD_LOGIC;
Ci:in STD_LDGIC;

ut STD_LOGIC;
C rout STD_LOGIC):
=nd component;

signal A:std logic:
signal B:std legic:
signal C:std logic:='0";
signal CARRY:std logic;
3ignal 5TM:std legic;

W |51 begin
52 uut: full adder PORT MAFP (
ol B => R,
54 B => B,
55 C=>0C,
56 CARRY =» CLRRY,
57 SUM => SUM):
58|L) A <= "0";'1" after 20:mns, '0' af 40 mns, '1' .after 60 ns, '1' af '1' after 100 ns, '0'" after 120 ns, '1°"
5518L) B <= "0, 1A 40 ns, '0° 80 ns; *1'-after 120 ns;: "07 af
&0 C <= "0',"1" after B0 ns, "0" d@fter 180 na;
61 =nd Behavioral;
= W
£ >
Behavioral Simulation - Functional - sim_1 - tb_full_adder X
Scopes — O @ = o= O X i full-adder.vhd X | & th_full_adder.vhd x | BB Untitled 2 x O x
AZTSE@REE XA § | 30 -~
Name ~ ]
-1 A
@B st
2 C <
3 CARRY oW
3 SUM ‘I\‘
o
K
Bl
=
=
o
< >0 e
5. Scope | gy Sources < >|w >
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