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Descricao Completa do Somador

library IEEE;
use IEEE.Std Logic 1164.all;

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

Sum, Carry: out std logic);
end halfadd;

architecture comp of halfadd is
begin

sum <= A Xor B;

Carry <= A and B;
end comp;
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Exemplo de Testbench para o Somador

library ieee;
use ieee.std logic 1164.all;

entity HA tb is
end HA tb;

architecture TB of HA tb is
signal aa, bb, soma, vaium: std logic;

/Nome do projeto (entidade)

UUT: entity work.halfadd port map
(

begin

A => aa, B => bb, Sum => soma, Carry => vaium

) ;

aa <= '0', 'l' after 10 ns, '0' after 20 ns, 'l' after 30 ns;

bb <= '0', 'l' after 20 ns;

end TB;

Note: testador nao tem pinos externos (ports in ou out)

Instanciacao do
projeto, conectando
pinos do projeto aos
fios do testador

Geracéo dos
estimulos,
dizendo como
pinos se
comportam
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Ferramenta de simulacao

« Xilinx ISE

— Permite a sintese e a simulagéo para um dispositivo programavel
— Disponivel no ambiente Linux da FACIN

« Lancamento da ferramenta

— Abrir Terminal
« Application >> Accessories >> Terminal

— Carregar parametros gerais
« source /softé4/source_gaph

— Carregar parametros especificos da ferramenta
* module load ise

— Lancar a ferramenta
. ise
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Usando o Simulador do ISE da Xilinx

1. Abrir o ambiente ISE da -
ags = ilinx - ISE =0 =
Xilinx . S A e T

chmm [ e R A e
x

53 Souces | [ Fles | gy Srepshots | ([ Lbranes |

2. Caso algum projeto
esteja aberto, feche-o |

com aopcao de menu x
File 2 Close Project ‘

[
5] Console | @ Erore |AWam'mgs |ﬂws1|eu |aPm'mFaes

3. C” e um novo pr 0 J et 0 d e 1 | Uorkrg_izberg\Simulaceo_cem_ISE_10 T\somader| [
nome somadorl com a St st
opcao de menu File 2 o B
New Project. (Lembre:
escolha um diretorio no
gual ha direito de escrita)
(B (o=
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Usando o Simulador do ISE da Xilinx

4. Criar projeto com caracteristicas abaixo (a Unica importante no
momento é a escolha do ISE Simulator na opg¢ao Simulator)

ﬂ Mew Project Wizard - Device Properties @

Select the device and design flow for the project

Property Mame Value
Product Categony All |E|
Famihy Spartan3 |E|
Device XC35200 =]
Package FT256 =]
Speed -4 |E|
Top-Level Source Type HOL
| Syrthesis Tool ST AHD) ﬂﬂﬁﬁ)\/' |E|
M| Simulator ISE Simulator (WHDLerilog) |E|
Prefemed Language WHDL |E|
Enable Enhanced Design Summary
Enable Message Filtering [
Display Incremental Messages [

s [ ] [ oo
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Usando o Simulador do ISE da Xilinx

5. Na janela de criacao de arquivos simplesmente cligue Next >

ﬂ Mew Project Wizard - Create Mew Source ==

Create a new source

Source File Type

1 Bemove

Creating a new source to add to the project is optional. Onby one new source can be created with the New Project Wizard.
Additional sources can be created and added to the project by using the "Project->Mew Sounce” command.

Existing sources can be added on the nexdt page.

T ) o
~N.
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Usando o Simulador do ISE da Xilinx

O proximo passo é colocar os arquivos VHDL que definem o projeto,
gue séo: adescricao do somador e o testbench.

6. Salve o conteudo VHDL citado respectivamente como arquivos
somadorl.vhd e somadorl _tb.vhd, dentro do diretério principal
do projeto

7. Cligue em Add Source, ache os dois arquivos e 0s abra
8. A sequir, cligue em Next >, seguido de Finish

ﬂ Mew Project Wizard - Add Existing Sources @
Add existing sources
Source Rle Copy to Project Add Source
1 somador]_th vhd
2 somadorl.vhd
3 I
‘ [t (e ) [Jomes ]
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Usando o Simulador do ISE da Xilinx

Note na janela seguinte que o ambiente detectou corretamente 0s
argquivos como sendo: um ser usado apenas em simulacéao (o
testbench, classificado como Simulation) e o outro como geral
(All), significando que ele contém VHDL sintetizavel

9. A sequir, cligue em OK

ﬂﬁ.dding Source Files... @

The following allows you to see the status of the source files being added to the project, and allows you to specify the Design View association for
sources which are successfully added to the project.

Design Unit Association
somadaor]_th vhd
halfadd_tb TB_ARCHITECTURE | Simulation E
O gomador1.vhd
halfadd comp All |E|

0K || Cancel || Heb
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Usando o Simulador do ISE da Xilinx

A J an el a p r I n C I p al d O 5 Kilinx - ISE - Ch\Users\calazans\mynt\Workh\org_laborghSimulacao_comn_I5E_10.1\somadorl\somadorl.ise - [Design... El@ 1

L File Edit Wiew Project Source Process Window Help =15 (=]

ambiente mostra B e e e B P S T F
agora um projeto 08 a5 HiFF @ HCRRLR 9 00O

: E FPGA Design Summary i somadi *
com um arquivo de o ]| & oo v Proect | sonatrt s
=1 somador [£] Summary File:
s =l £ o 3s 200-4ft 256 [ IOB Properties £l | | Modu
S I n teS e ﬁﬂﬁhalfadd -comp (somador].vhd) [ Module Level Utilization Nane;e rafedd
[ Timing Constrairts T 22004 E
(somadorl.vhd), 3 Prout Repar | | e |
[ Clock Report Product ISE10.1.03
C O n te n d O u m p ar [=)- Errors and Wamings Version: Foundation
[ Syrthesis Messages Simulator

entidade-arquitetura ST— ool L

[ Map Messages

™ Plare 2pd Brte Messmnss Design Hiliroe Defaul
(h al fad d —Ccom p) . Project Properties o ||| Strategy: | (unlocked)

Enable Enhanced Design Summ|
. g . Fil Snapsh Librari O Enable Message Fitering somador] =
Se se clicar na aba 2 o [ (G [ gy [ Qs | | "0 evlewe ] R
Enhanced Design Summary Contents Summary
: ! - Show Partition Data -
Files da janela No flow available. D) oo e = |[Noparttion
O Show Wamings - || | found. <

Sourc,:es, sera e |E| ‘ i :
possivel visualizar os

dOIS aquIVOS Started :."]'_a'.mc'ning Design Summary". i
componentes do B o [ G e
projeto completo.
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Usando o Simulador do ISE da Xilinx

10. Para ter acesso aos
recursos do

E Kilinx - I5E - C\Users\calazans\mynt\Workhorg_laborgh5Simulacac_com_I5E_10.1\somadorl\somadorl.ise - [De:

£ File Edit View Project Source Process Window Help

DEEHA L& daBX DA PLPLAPRAIA REDE /4

T FPGA Design Summary =
simulador do ISE, no e oyl Smin B el Cesn Qv Projec
Tab Sources da TEREEE e —
janela Sources, e e i
escolhaao o[ ao B8 Sources | [ Fles | gy Snapshols | [T Libraries | o mgséﬂicai?:;: Desigr
Behavioral e D |
Simulation no campo 2 s Do s ||
Sources for:. Oy s Db =

[ Smulate Behavioral Model - [E) All Cuent Messages | Syrthe
11. Selecione o arquivo O Dk s T
somadorl_tb.vhd na e Rt s
janela Sources. A Do o™ |
janela do ISE deve ot ot
ficar como ao lado.
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Usando o Simulador do ISE da Xilinx

1 2 . N a J an e | a P r O C e S S e S y 5 Kilinz - ISE - Ch\Users\ calazans\mynt\Weork\org_laberg\Simulacao_com_I5E_10.1\somadorlsomadorl. ise - [Design Summary] (=N(E=h =)

File Edit View Project Source Process Window Help =)&) X

dé dUp'O C|ique na DR AAIL RBXmall PAXKABEA BEDT SR ARKE =l

EEFEAIMEzUALL QORLL VOO

O éo B e h aV i O r aI E FPGA Design Summary o somador] Project Status
p Q Sources for: | Behavioral Simulation Iz‘ (=) Design Overview Project File: | somador]ise Current State: New

f‘ﬂ somadar] [2) Summary =
- 7% xc3s200-41256 [ 108 Fropertes Mod..l_e halfadd + Errors:
C e C Sy n t aX p ar a =) haHadd_tb - TB_ARCHITECTURE (somador1_tb.vhd) Ltilization T - 2002056 Wamnings-
1 UUT - halfadd - comp (somador1.vhd) aints D:'L:te * + Hamings:
= L
Ver Ifl Car u e O ‘A = | | Product ISE 10.1.03 - Foundation + Routing
Clock Repor Version: . Results-
[=- Emors and Wamings on simulator =
Design Balanced + Timing
b h ~ H Goal: Constraints:
testbench nao possul Dosign i D rioched) « el Tiang
Strategy: Score:
. [ Place and e Messages —
Timing -
erros de sintaxe. 0 somadort Pation Summery b

[ Bitgen Messages
E$ Sources | [U Files | {5 Snapshots | E Libraries ‘ [2} Al Current Messages
. - [z~ Detailed Reports
13. Abra a hierarquia de e N 3
L] q Processes for: UUT - haffadd - comp Froject Properties Report Name Status | Generated | Emors | Wamings | Infos
. - [  Add Exsting Source Enable Enhanced Design Summary| | | Synthesis Report
r O et O C I I C an d O n O [ Create New Source O Enable Message Fitering Translation Report

p J ] = $ Alir 1SE Simulator O Display Incremertal Messages

Enhanced Design Summary Conterts Map Report

Noe partition information was found.

1 [E Simulate Behavioral Model Show Partition Data Place and Route
S I n a + ao a O O O Show Ermors Report
O Show Wamings Static Timing
O Show Faiing Constraints Report
O Show Clock Report

Bitgen Report

arquivo
S 0 m a.d O r 1_t b -V h d n a B, Processes What's New in ISE Design Sutte 101 | & Design Summary

Determining compilation order of HDL files -

j an eI a SO u rC eS . Znalyzing VHDL file somadorl.vhd

Restoring VHDL parse-tree ieee.std logic 1164 from c:/xilinx/10.1/ise/vhdl/hdp/nt/ieee/std logic 1164.vdb
Restoring VHDL parse-tree std.standard from c:/Xilinx/10.1/ise/vhdl/hdp/nt/=std/standard.vdb

. -
Sel eC I O n e 0 ar q u IVO Saving VHDL parse-tree isim temp.halfadd into c:/users/calazans/mynt/work/org laborg/simulacac_com ise 10.1/somadorl/i

Process "Check Syntax" completed successfully

somadorl.vhd e —
[E] Comsole | @Ermos | g\ Wemings | @iTelShel | igg Find n Fies

repita o processo de

Date Generated: 03/04/2010 - 11:31:16

verificacao sintética.
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Usando o Simulador do ISE da Xilinx

14. Para preparar a
simulacao, selecione
de novo o arquivo
somadorl tb.vhd
(janela Sources), e
cligue com o botéo
direito do mouse na
opcao Simulate
Behavioral Model. Na
janela que se abrir,
selecione (se ja nao
estiver selecionada)
a opcao Advanced
no item Property
Display Level e mude
o Simulation Run
Time para 50ns.

-
5 Kilinx - ISE - C:\Users\calazans\mynt\Worlk\org_laborg\Simulacae_com_ISE_10.1somadorl\semador]..ise - [What's New in ISE Design Suite 10.1]

(= ===
File Edit View Project Source Process Window Help EE =
DAEHF L LREX|oa R PAHXHARIR BE DO LR M &EH: L]
FHE SEAALN QORAL V QO e 4 (01 &b 2[00 [ [
Sources X ~
Sourses for. | Behavioral Simuation */| What's New in Xilinx ISE Design Suite 10.1 =
tﬂsomador'l
=1 £ %c3e200-41256 This file describes the new features in the Xilinx@® ISE Design Suite 10.1 software
=] halfaddftb—TEJF{CHITECTUF{E{somadorUb vhd) release. It contains the following sectinns:
UUT - halfadd - comp (somadort vhd) 25| Process Properties - ISE Simulator Properties ]

Hocument at the startup under

f Property Name Value
Use Custom Simulation Command File  []
Custom Simulation Command File

Incremental Compilation
Compile for HDL Debugging
Uge Custom Compile File List =
Custom Compile File List

Run for Specified Tim

=1§ Sources |[|L‘-| Files |m Snapsh | [ Libraries ||] Sim Instan

imulation Run Time

Processes X

Cther Compiler Options
Processes for: halfadd_th - TE_ARCHITE

M Add Bdsting 5 Value Range Check (]

ing Source ’ § . .
[ Create New Source Specify ?earch Directories for Include RIE=]
= g Xiliree 1SE Simulator Specify 'define Macro Name and Valus

T 2D Behavioral Check Syrtax
[E] Simulate Behavioral Model

1 Property display level: | Advanced Iz‘

]|§ OK ;|| Cancal ][ Apply ][ Help ]

E]_t Processes | I]S"T' Objects | What's New in ISE Design Suite 10.1 | =, Design Summary I mSimuIaﬁon i

x Thi= is a Full wversion of ISE Simulator (ISim).

Simulator is doing circuit initialization process.
Finished circuit initialization process.
'

Pl — v
Consale | °E|T0rs | A\ Wamings | @Td Shell | | Find in Files | [& Sim Console - hatfadd_th

Transcript
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Usando o Simulador do ISE da Xilinx

15. Para simular, basta
fechar a janela
Process Properties
clicando em OK e dar
um duplo clique na
opcao Simulate
Behavioral Model da
janela Processes. O
resultado final
aparece ao lado.
Note a janela de
formas de onda que
mostra os 50ns de
simulacéao do
circuito. Experimente
usar os diversos
botdes do simulador.

File Edit View Project Source Process

DREFE

Sources for: | Behavioral Simulation
'?] somador]
= £ xc3s200-4t 256
] halfadd_tb - TE_ARCHITECTURE (somador_tb.vhd)
UUT - halfadd - comp (somador1 vhd)

=13 Sources |[[* Fles | gy Snapsh | [Ty Libraries | [5] Sim Instan

Processes for: halfadd_tb - TB_ARCHITE
M Add Bxsting Source
M Create New Source

=% Xiinx ISE Simulator
2@ Behaviora Chock Symiax

0

B3} Current Simulation

Time: 50 ns

What's New in ISE Design Suite 10.1

E—I: Processes D Sim Objects
Runnin g ISim simulat gir
This=s Full wersion of ISE Simulator (ISim) .
Simulator is doing cirecuit initialization process
Finished circuit initialization process.
]
|§J Consal @ Emors ', Wamings ETC\ Shell | Findin Files

ﬁ Kilinx - 15E - C:\Users\calazans\mynt\Work\org_laberg\Simulacae_com_ISE_10.1\somadorl\semadorl.ise - [Simulation]
Test Bench Simulation Window Help
WRRX Do PLPEH MR BEDD AN 0w
EFESzUAALAL OORLL

[=]

| B e @G p HE[100 [o]ns [

. 0 ns 10ns 20 ns i0ns
[ N I I I O O O 1 N R I

& Design Summary D Simulation

[&] Sim Console - haffadd_tb

[E=5(EcH 5

)& X

40 ns 50ns
[

Time: ---
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