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1. New Project ou Create a New Project

INSTITUTO FEDERAL

a Mewy Project Wizard

Introduction

The Mew Project Wizard helps you create a new project and preliminary project settings, including the following:

Project narme and directory

Marne of the top-level design entity
Project files and likraries

Target device farily and device
EC4 tool settings

* & & 4+ &

You can change the settings for an existing project and specify additional project-wide settings with the Settings cornrnand [(Assignrents

menu). ¥ou can use the various pages of the Settings dialog box to add functionality to the project.

[ pon't show me this introduction again

Mext =

Cancel

Help
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Criar o diretorio: Projeto e Nome do Projeto: Projeto_1

I Mew Project Wizard

Directory, Name, Top-Level Entity

What is the wnWectnw faor this project?

CAProjeta

Wwhat is the narne gfthis project?

F’rn:ujetn:u_‘ll A

What is the narne of the top-level design entity for this project? This name is case sensitive and roust exactly match the entity name in the

design file.

Projeto_1

Use Existing Project Settings...

@ Quartus Prime >
! CHrectory "C:4Projeto” does not exist. Do you want to create it?
fes Mo
= Back Mext =

Finish

Cancel

Help
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o Meuy Praject Wizard

Project Type

Select the type of project to create,

(® Ermnpty project

Create new project by specifying project files and libraries, target device family and dewvice, and ECA tool settings.

(O Project terplate

Create a project frorn an existing design ternplate, ¥ouw can choose from design ternplates installed with the Quartus Prirme software, or

download design ternplates from the Design Stare.

= Back

Mext =

Finish

Cancel

Help
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@ Mew Project Wizard

Add Files

Select the design files you want to include in the project. Click Add Allto add all design files in the project directory to the project.

Mote: you can always add design files to the project later,

File narme:; Add
* K| addal
File Marme Type Library Design EntryfSynthesis Tool HOL Version Reroyve

Up

Dhown
Properties

= Back Mext = Finish Cancel Help
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Family, Device & Board Settings

Crevice Board

Select the farnily and device you want to target for compilation.

You can install additional device support with the Install Devices cornmand on the Tools menu.

To deterrmine the version of the Quartus Prime softwapsein wM&%ﬁ%deice is supported, refer to the Device Support List webpage.

Crevice family Show in ‘Available devices' list

Familfe |MAX 10 [Da/DF/DCiSA/SC)

Package: Any -
Device: |All M Pin count: Any -
Target dewvice Core speed grade: | Any ~
Auto device selected by the Fitter Marne filter:
(®) specific device selected in 'Available devices' list Showy advanced devices
Other: nfa
Available devices:
MName Care Valtage LEs Total 1/Os GPIOs Memory Bits Embedded multiplier ¢ ~
ToMECDAF454C7 0L 1.2 49760 3680 360 16773172 288 -
>

10M50DAF484C7G /

/

< Back Mext = Finish Cancel Help
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@ Mew Project Wizard

EDA Tool Settings

specify the other ECA tools used with the Quartus Prirne software to develop your project.

ECA tools:
Tool Type Tool Mame Format(s) Run Tool Autornatically
Design EI'Itr}fj'S}fl'lth...é =Mones =Mones Run this tool automatically to synthesize the current design
Sirmulation sMone: =Mone: Run gate-level simulation autornatically after compilation
Board-Level Tirning =Mones

Syrnbaol sMone:

Signal Integrity =Mones

Boundary Scan =Mones

= Back

Mext =

Finish

Cancel

Help




':i Mews Project Wizard

Summary

SOFTWARE QUARTUS PRIME Lite Edition

Wwhen you click Finish, the project will be created with the following settings:

Project directory:
Project narme:
Top-level design entity:
Murnker of files added:
Murnker of user libraries added:
Crevice assignments:
Design ternplate:
Farnily narme:
Drevice:
Board:
ECA tools:
Cesign entry/synthesis:
Simulation:
Tirming analysis:
Operating conditions:

Corevoltage:

Junction temperature range:

= Back

ChProjeto
Projeto_1 /
Projeto_-1

LE
LH

nfa
MAX 10 DA/ DF/ DCH 28 5C)
1oMOSDAF454C5 05

nfa

=Monex [sMones=)
=Monex [sMones=)

H

1.2%

o-85"C

Finish Cancel

Help



SOFTWARE QUARTUS PRIME Lite Edition

A tela indica que o projeto foi criado.

Entity:Instance

A% MAX 10 10MOSDAF4E4CEG
* Projeto 1B

Quartus Prime

Tasks Corpilation -

YWersion 18.1 Lite Edition

Task
v P Compile Design
> P Analysis & Synthesis
> P Fitter [Place & Route)
> P Assembler (Generate programr

5 P Timine analesis o
>

All @ @ Y =<Filters> S Find.. A Find Next

Type ID Message
@ 253020 pefault device 1OMOSDAF484CE8G s automatically selected for the device family mMax 10

|||4=u_1><|*'~

25
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File — New — Block Diagram/Schematic File

I Mew >

Mew Quartus Prime Project

¥ Design Files
AHOL File
Block DHagram/Schernatic File
EDHF File
Qsys Systern File
State Machine File
Systermierilog HOL File
Tel Script File
Werilog HOL File
WHOL File

¥ Mernory Files
Hexadecirmal [Intel-Format) File
Mernory Initialization File

¥ VerificationfDebugging Files
In-Systern Sources and Probes File
Logic Analyzer Interface File

Sienal Tap Logic Analvzer File e

DR Cancel Help
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Editor Grafico

File — Save As — Projeto_1 (Pasta Projeto)

Salvar comao

v|m

Organizar = Mova pasta

e Marre

# Onelrive

b
3 Este Computadaor

B Area de Trabalhe
5| Documentos
A Downloads

= lrmagens

J.\ Milsicas

J Objetas 30

E Wideas

G VistaB(C)

Pesquisar Projeto

Data de rnodificac...,

I0E2MO T2

Tipo

Pasta de arquivos

Mome: | Projeto_1

Tipo: | Block Diagram,/Schematic Files (*.bdf)

A Ocultar pastas

[] &dd file to current
project

Salvar

Cancelar
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Editor Grafico

= 2 clicks no meio da tela de trabalho surge a tela symbol

M Quartus Prime Lite Edition - C:/Projeto/Projeto_1 - Projeto_1

File Edit Wiew Project Assignrments Processing  Tools

Window  Help

O s r Projeta_1 v L GG FFES SLYPE O
Project Mavigator % Hierarchy »Qpe =| T Projeta_1. bdf B8
Entity:Instance E R QWACIKE-O0711ANNSOo N N g2 A €4
[ ............... N \ ...................................
&% MAX 10 ToMpesamaesns

* Projeto 1 T symbol

Likraries:

03 cifintelfpga_litef 18,1/ quartus;libra

Tasks Cal

v P o
Marne:

Repeat-insert mode
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Exercicio 1;

M)

Figure 12. The light controller circuit.
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Inserir os componentes desejados

rj Syrnbol

Likraries:

3 rnegafynctions ~
v & prirditives

£t andiz

tF andz

+F __ - 4
< >
Marme:
ann:lEl

Repeat-insert mode

Insert syrnkol as Block

(8]

Cancel
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Inserir 2 portas AND

M Quartus Prime Lite Editiox - Ct/Projeto/Projeto_1 - Projeto_1

File Edit Wiew Project ssignments  Processing  Tools  Window  Help

-

Projeto_1

Project Mawigator Hierarchy |3 Projeta_1.bdf*

Entity:Instance

MAX 100 TOMOGDAF484CE0G
* Pprojeto_1 B

Tasks Cornpilation h

Tash
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Selecione a porta NOT

/

Sl

= Syrmbol
Likraries:

Marm e/

I'II:ItI

Repeat-insert mode

Insert syrnbol as Block

(] 4 Cancel
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Posicione as duas portas NOT

‘o Quartus Prime Lite Edition - Ci/Projeto/Prajeto_1 - Projeta_1

File Edit Wiew Proje Assignrments  Processing  Tools  Window  Help

Prajeto_1 v

Project Mawigator Hierarchy L 1 Projeto_1.bdf*

Entity:Instance

MAX 10 10MOBDAF484CEG
* Projeto_1 B

Tashs Cornpilation

Task
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Selecione a porta OR

) Symbal >
Litraries: /
tr norz 2
tr nord
tr nors
ﬂ nord
ﬂ not
ﬂ orlz
ﬂ' arz
o 4
< >
Nafe:
\ 4
ord
Repeat-insert mode
Insert syrmbol as Block
Cancel
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Posicione a porta O

& Quartus Prime Lite Edition - C/Projetn/Prajeta_T\Projeto_1

File Edit Wiew Project Assignments Processi Tools  Window  Help

Projeto_1.bdf*
o= [ I s (i BN N N

Projeto_1
Project Mavigator % Hierarchy *QpE x| T

Entity:Instance

MAX 10; TOMOSDAF 45466
e

Tasks Cornpilation TI=

Task
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Inserir terminais de entrada

| Symbal X
Libraries:
tF arg ~
tr xnor
tF xor
0 other
¥ & pin
Bt bidir
t input
'F" IR T rT o) v
L4 >
Marme:
input
Repeat-insert mode
Insert symbal as Block N I T S R
oK Cancel
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Posicione os 2 terminais de entrada
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Inserir terminal de saida

| Symboal >
Libraries: S
3 buffer MU
tll-:ugin: S
2 other S
VE?pin D
oo EUTEET T pinpamed T DL
W S
= = D
- SEIE TR EHEEHEE T EHEHEHEHEHEEHEEEEETIEHEHE b
output S
F-tepeat-insertm-:ude /A
Insert symbol as block R ey SRR
o] Cancel
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Posicione o terminal de saida




SOFTWARE QUARTUS PRIME Lite Edition

Interligac&o entre os componentes

e Projeto_1 i
\ ¥ A : :E@




SOFTWARE QUARTUS PRIME Lite Edition

Atribuir nomes aos pinos de entrada e saida

Pin Name - duplo clique

S Hpin_namm

=rj Pin Privpetties

General Forrnat

To create mutiple pins, enter a narne in AHDL bus notation

[For exarmple: Yparme[3..C]'), or enter a cornma-seperated list of narmes.

¥
Pin narme(sy: x‘l|

Default value:  WCC ~

A

Ok, Cancel Help
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Atribuir nomes aos terminais
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Compilacao do Projeto
Processing - Start Compilation (O projeto deve ser salvo antes de compilar)
'-:i CQuartus Prime Lite Edition - Ci/Projeto/Projeto_1 - F'r‘;A_'I

File Edit Wiew Project Assignments  Processing | Tools  Window  Help

~  niRP Prajet StDpF’rDcESSV cubeshieC | O | @ A O/ @

Project Mavigatar % Hierarchy * “ QB start Compilation Ctrl+L B8
Entity Instance ¥ Analyze Current File PO~ ~IEIREIAS £]; ==l
st o R R R NN
* Projeto_1 7B Hlpeie By it LS L SRS R R SRS
& Compilation Report ChleR oo

Dynarnic Synthesis Report

{

Power Analyzer Tool

HE 55N Analyzer Tool

Receive Corpilation Status Motifications

REREr — : | VI P
s i Quartus Prirme J- A
Tasks Compilation vE QLS x| U D Quartus Prime X

Projeto_1.kdf' has been modified. Do gou want to save your changes?

¥es Mo Cancel
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Etapas da compilacao

U@ Quartus Prime Lite Edition - Ci/Projeto/Projeta_1 - Projeto_1

File Edit Wiew Project ssignments  Processing  Tools  Window  Help
[ M r Projeta_T1 - S S E
Project Mavigator 4 Hierarn:%}r v QR g x ﬂ Projeto_71.kdf
Entity:listance Table of Contents .
W% MAX 10 10MSODAFAS4CTG ES Flow Summary
EE.; Projeto_1 vy BE Flow Settings
P Flow Mon-Default Global Set
FH Flow Elapsed Time
FH Flow 05 Summary
@ Flow Log
Analysis & Synthesis
Fitter
< > D Flow Messages
; O Flow Suppressed Messages
Tasks / Compilation r|SRS =
Assermnbler
/ Task - Tirning Analyzer
v P Compile Design
P Analysis & Synthesis
P Fitter Place & Route)
P Assembler [Generate programr
P Timine Analvesis h

Resumo da compilacao

*
) "
ar

¢

P EFES SL0E 9

Cornpilation Report - Projeto_]

8

Flowr Summany

&, ==Filter==

Flow Status

Quartus Prime Yersion
Revision Marme
Top-level Entity Narne
Farnily

Crevice

Tirning Madels

Total logic elerments
Total registers

Total pins

Total virtual pins

Total rmemory kits
Embedded Multiplier 9-kit elerents
Total PLLs

UFM EBlocks

ADC Blocks

Successful - Fri Aug 30 19:07:37 20719

18.1.0 Build 625 £9412/ 20138 5 Lite Editian
Prajeta_1
Projeto_1

MAX 10 §
ToMSO0DAF4AG4C 75
Final
2§49, 760( < 1%}
b

3/360(<1%)

o

0f 1,677,312 [0%%)
D285 [0%%)

O 4[0%)

O [0S}
Of2[0%)
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Etapas da compilacao

e

~
Task Tirming Analyzer Total virtual pins °
¥ P Compile Design Total memory bits Of 387072 [08%)
P Analysis & Synthesis Ernbedded Multiplier 3-kit elernents  Of 45 (0% )
P Fitter [Place & Routs) Total PLLs 0/2[0%)
UFM Elocks 0/1[0%)
P assernbler (Generate programr
ADC Blocks 0/1[0%)
P Tirmine Analusis <
£ >
x| o _»m
g |lan (€ A A My 2 =Filters = M rind.. | M8 Find Mext
il
= || Type D Message
© 293000 quartus Prime Full Compilation was successful. 0 errors, 13 warnings
i
ol [ \

Indicacao ou Erros quando houver.
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Vincular os Pinos do FPGA as Entradas e Saidas do Pojeto

F15 1314 Ald AIS BIE CIE D12 C11 Cll:l

Logic™1"
SW9 SW8B SW7 SW6 SW5 SW4 SW3 SW2 SW1 SWo Logic™0"

Figure 3-15 Connections between the slide switches and MAX 10 FPGA

Table 3-4 Pin Assignment of Slide Switches

Signal Name FPGA Pin No. | Description I/O Standard
PIN_C10 Slide Switch[0] 3.3-VLVTTL
PINW Slide Switch[1] 3.3-VLVITL
PIN_D12 Slide Switch[2] 3.3-VLVTTL
PIN_C12 Slide Switch[3] 3.3-VLVTTL
PIN_A12 Slide Switch[4] 3.3-VLVTTL
PIN_B12 Slide Switch[3] 3.3-VLVTTL
PIN_A13 Slide Switch[6] 3.3-VLVTTL
PIN_A14 Slide Switch[7] 3.3-VLVTTL
PIN_B14 Slide Switch[8] 3.3-VLVTTL
PIN_F15 Slide Switch[9] 33-VLVTTL
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Vincular os Pinos do FPGA as Entradas e Saidas do Pojeto

Table 3-5 Pin Assignment of LEDs

Sional Name ricA Pin No. | Description /0 Standard
LEDRO PIN_AS8 LED [0] 33-VLVTTL
LEDR1 PIN_A9 LED [1] 33-VLVTTL
LEDR2 PIN_A10 LED [2] 33-VLVTTL
LEDR3 PIN_B10 LED [3] 3.3-VLVITTL
LEDR4 PIN_D13 LED [4] 3.3-VLVITTL
LEDRS PIN_C13 LED [5] 33-VLVITTL
LEDRG PIN_E14 LED [6] 33-VLVTTL
LEDR7Y PIN_D14 LED [7] 33-VLVTTL
LEDRS PIN_A11 LED [8] 33-VLVTTL
LEDR9 PIN_B11 LED [9] 3.3-VLVTTL
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Vincular os Pinos do FPGA as Entradas e Saidas do Pojeto

Assignments — Pin Planner

\_W COuartus Prime Lite Edition - C:;’Prnj%’njetn_'l - Praojeto_1
File Edit Wiew Project Assignments Processing Tools Window  Help

!' Crevice...
Project Navigator Hierarchy SELNgS... Ctrl+Shift+E
Entity:Instar % Assignment/Editar Ctrl+Shift+4
MAX 10 TOMOBDAF4gAC: = Pin Planner Ctrl+Shift+N
ERA projetg 1 Rernowve Assignments...
T

Back-Annotate Assignments...
Import Assignments...
Export Assignments...

Assignment Groups...

3 Logic Lock Regions Window Alb+L

°y  Design Partitions Window Alt+D
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F— PIN_A8, x1 — PIN_C10 e PIN_C11

O e O &

Ty

=l

Gl

BT Feoliacsi ui

\

Report \ .8 x Pin Legend o= i
Report not availakle symbol Pin Type ""‘
Y LIFE |
Tap Vit - Wiz Band ? DIFF_p
MK 1 - 10MEADAF 484076 (a) oo
A w12 o3 l_l-'|_-J " wn IF_T_;I__I PELETELEELE. [N S-..I D[]S
ngmaamamaana RS ET -
v e e e e e E‘E‘ "E"E"E"EI" "
=i @@gﬁﬂﬁ@ﬂ%ﬂﬁﬂ S L5 oase
Groups Report :g&%axme@@@ 9999 -.:u:a@
P 2ioliors A CLK_n
Tasks \ o0& x _'- Eg%%g = CLK p
hd Early Pin Planning ~ L% %{g ; WL Other PLL
B Early Pin Planning... p— E%% () Other dual purp...
Al = .
P Run {0 Assignrment Anglysi L QuBLeUy AV Ly o
ue@qamwa e i) B v .
B Export Pin Assignments.. g % e g@*—-’i’; L TCK
m@'ﬂﬁﬂﬁﬁ @ﬂﬂﬂ@@@@ -
. P”-I F”-IdE.r | 213 1047y MND u.:l_u P ANM®D Wl TMS
A Highlight Pins G TOO
= 10 Banks FAY VREF
FE VREF Grouos A VCCRVECRYV...
Fs > . w
- LN at .o
® | Marned; * || Edit: PIM_CT1 Filter: Pins: all ~
=
it Mode Mame Dvrection Location I/ Bank VREF Group Fitter Location If0 standard
o Dutput pin_Ag ' B7 MO PIM_Wa 2.5V [default)
- Input PIN_C10 B7 MO PIN_AB4 2 5% [default)
- 2 Input PIN_C11 B7 MO PIN_AASZ 25V (defauly
| FEnew nodes:
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Compilar o Projeto novamente

Processing — Start Compilation

Co T PIM_C1
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Simulacao Funcional do Circuito

Criacao dos Vetores de Testes — Formas de Onda

File — New — Verification/Debugging Files —
University Program VWF

'«:i Neﬁ/u

Block Diagrarm/Schernatic File
EDMF File
QOsys Systern File
State Machine File
Systernierilog HOL File
Tel Seript File
Werilog HOL File
WHOL File

*  Mermory Files
Hexadecirmal [Intel-Forrat) File
Mermory Initialization Eile

¥ Verification/Debugging Files
In-Systern Sources and Prokes File
Logic Analyzer Interface File
Signal Tap Logic Analyzer File
University Program VWWF

¥ Dther Fite
AHDL Include Ei

8 K‘/ Cancel Help
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Tela do Editor de Forma de Ondas

@ Simulation Waveform Editor - CifintelFPGA,_lite 181/ quartusflight - light - [Waveformlaanf] — O >,
File Edit View Sirmulation Help Search altera com ® :
RIQ A0 N Z N R N OR T KR | R wR A |
Master Tirme Bar: (& ps 1 ¥ | Painter: |540.62 ns Interval: |S540.62 ns Start: End:
Narme Value at o ps 1 E»DiD ns 320iD ns 4EDiD ns EcIaDiD ns BDDiD ns EIE»D.*I} ns

Ops b ps
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Configure o tempo de Simulacao de 0 a 200 ns

Edit — Set End Time

o Simu’lfénn Waveform Editor - CifintelFPGA_lite/ 181 /quartusflight - light - [light.sanf] .

File  Edit View Simulation Help Search |
h < Delete Del 7 YR D ) O
[ 3
Mast Insert nter: |14.13 ns Interval: [14.73 ns Start: Er
Yalue L
] g0 ns 320.0ns 4500 ns B40.0 ns a0.0ns
Grnupu-lg [ ] | 1 1 1 1 1

Reverse Group or Bus Bit Order

i ]
Radix Ok End Time X
Grid Size...
Set End Tirne
Set End Tirne...
»
~  Snapto Grid End Tirne: | 200 ns ¥
anap to Transition
oK Cancel
> Properties...
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Editor de Forma de Ondas

O Simulation Waveforrm Editor - CifintelFPGA_lite/18.1/quartus/light - light - [lightsaf]* — O .y
File Edit Wiew Simulation Help Search altera.com Q
=GR Op i C O A G e HT

mMaster Tirme Bar: (O ps 1 Pointer: |139.03 n= Interval: |199.09 ns Start: End:

valueat |(PPS 40.0ns 80.0ns 120.0 ns 160.0 ns 200.0 ns

MName
QO ps 5 /
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Incluir as entradas e saidas no Editor de Forma de Ondas

Edit — Insert — Inset Node or Bus — Node Finder

G Simuyénn Waveform Editar - C/Frajeto/Frojeto_1 - Prajeto_1 - [Wavefarm.saf]*

File

Wiew  Sirmulation  Help

b X Delete /

Mast

Insert

Value

Grouping

Rewerse Group or Bus Bit Order

Radix

Grid Size...
et End Tirme...
Snap to Grid

Snap to Transition

Properties...

el

— (|

X

Search altera.com

PR | 3 Sl B
Insert Mode or Bus... } Ops Start: End:
4JD-II} ns BD.-II} ns 1 EDiD ns 1 E-DiD ns 2000 ns
(@ Insert Nade ar Bus >
Marme: Use Mode Finder to insert ... oK
Type: INPUT T Cancel
WValue type: | 3-Lewvel b
Mode Finder...

Radix: Binary -
Bus width: |1
Startindex: |O

Display gray code count as Binary count
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Indicacao das Entradas e Saidas

Pins: all

- List

':i Mode Finder

v

Marned: |* Filker: | Pins: all ¥ ]
Lookin: |* List Cancel
Modes Found: Selected Modes:

/Name Na;ne Type

aut

m f Dutput

g Input

- 12
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Selecionando a entrada x2 para Simulacao

\_# Mode Finder

Marmed: |*

Filter: |Pins: all

Look im: |*

Modes Found:

Marme
™ f

- X

Ei;"'._xE

Type
Qutput

Input
Input

==

=

¥ QK
List Cancel
Selected Nodes:
Na;ne Type
iﬂ_ x2 Input
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Selecionando a entrada x1 para Simulacao

G Mode Finder

Marmed: |*

Filter: | Pins: all

Look in: |*

Modes Found:

Marme

- f

Ei:"r—gt'l

%2

Qutput

Input

Input

Type

==

L

¥ (8] 4
List Cancel
Selected Modes:
Na};ﬁe Type
iﬂ._ x2 Input
iﬂ_ x71 Input
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Selecionando a saida f para Simulacao

\_# Maode Finder / -
Mared: |* Filter: | Pins: all i QK
Look in: |* List Cancel
Modes Found: Selected Modes:
Mame Type Marme Type
E‘:""t f Qutput T Input
/ﬂ._ % Input v © ﬂ_ % Input
- %2 Input wu | [T f Dutput

=
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Marme:
Type:
Value type:
Radix:

Bus width:

Start index:

'Ci Insert Mode or Bus

**Multiple lterns**

**:Multiple ltems**
9-Lewvel

Binary

/.
]

Cancel

Mode Finder...

1

O

Display gray code count as kinary count
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Entradas e Saidas no Editor de Formas de Ondas

G Sirmulation Waveform Editor - C/Projeto/Prajeta_1 - Projeto_1 - [Waveform anf]* — O pd
File Edit Wiew Sirulation Help Search altera com [y
R & 5O AL E R IR 2 AR KRR A e B
Master Tirme Bar: [0 ps 1 * | Pointer: [195.56 ns Interval: |195.56 ns start: End:
Value at .D 3 4Dil} ns EIDJI} ns 1 EDiD ns 1 E'DiD ns 200.0 ns
Marme
Ops D ps
- x2 BO
B BO
- f B X
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Selecione iada x2 - Sinal de OverwriterClock

@ Simulation Wavefarm Editor\ CifProjetofProjeto/1 - Prajeto_1 - [\Waveform saaf]* — O >
kA E O ML KL LA RN vl -l
Master Tirme Bar: | ps Pointer: |199.09 ns Interval: [199.09 ns Start: |0 ps End: |200.0ns
Value at 41}1'} ns fndns 1201 ns TR Ns 2000 ns
Mame
Ops | O Clack oL
5 B
e Base waveform on time period
- Py BO
- f Bx Period; 5-D.O|) ns ¥ W
N
Dffset: (0.0 ns ™
Dty cycle [B&) |50 =
! QK Cancel
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Selecione a Entrada x2 - Sinal de Clock C

':.i Sirmulation Waveforr Editor - CfProjeto/Projeto_1 - Projeto_1 - [M¥awveform sanf]*

File
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Master Time Bar:
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Cps
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YWalue at

O ps
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— O X
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End; |20 ns
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Selecione a Entrada x1 - Sinal de OverwriterClock

k:i sirmulation Waveform Editor - CifProjetof/Projeto_1 - Projeto_1 - [Waveform.wf]* — O >
B A O A\E ML E B NS E R e mE A a8
MMaster Time Bar: |0 ps \ 14 * | Pointer: |353 ps Interval: 353 ps Start: |0 ps End: |200.0ns
\
value at O ps 4D1|} ns EDJI} ns 1EDiD ns ‘1EDii} ns 2000 ns
Marme
ps 'DF'S
in EEEEE f o Clock %
-
- Base wawvef on tirne period L e
Period: ‘IDD.-D| ) ns ¥
-
Offset; [O.0 ns ¥
Dty cycle [Bo): |50 =
QK Cancel
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SOFTWARE QUARTUS PRIME Lite Edition
Selecione a Entrada x1 - Sinal de OverwriterClock

Salvar o Projeto_1 no diretorio C:/Projeto

1 1 £% 1 1 1 b I T T I T i—
k:i simulation Waveform Editor - CifProjeto/Prajeto_1 - Projeto_1 - [Wavefarm sanf]* — O >
File Edit WView Simulation Help Search altera com O
R QB N E KD E W IR IZ R e A a
Master Time Bar: |0 ps 1 ¥ | Pointer: |3.18 ns Interval: |3.78 ns otart: |0 ps End: |200.0ns
Value at .D ps 41}1? ns BD.Q ns 1 EDiD ns 1 EﬂliD ns 2000 ns
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Ops 2 ps

- 2 BO | | | | |
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L& Simulation Options

Functional Simulation Settings Tirning Sirnulation Settings

Testkench Generation Comrmand [Functional Simulation):

HOL Language: @ Werilog ':::' YHOL [The language vzed for the testbench and netlisth

Caution: Improperly rnodifying these settings can cause the sirmulation to fail

guartus_eda --gen_testbench --tool=rmodelsim_oern --format=verilog --write_settings_files=off Projeto_ 1 -c B

Metlist Generation Command [Functional Sirmulation]:

guartus_eda --write_settings_files=off --simulation --functional=on --flatten_buses=off --tool=rnodelsirn_oen

ModelSim Script (Functional Sirmulation):

onerrar fexit -code 1}

wlib work,

wlog -work work Prajeta_1.vo
wlog -work work Projeto_1.wnf .t

wid file -direction Projeto_1.rnsirm.ved
wid add -internal Projeto T wlg wec tstf*
wid add -internal Projeto 1 wlg wec tstfin/*
proc simmTimestamp
echo "Simulation tirne: $:now ps"
if 1 [string equal running [runstatus]] }4
after 2500 simTimestamp

Restore Drefaults

wsim -novopt -c -t 1ps -L fiftyfivenrn_wer -L altera_wer -L altera_rnf wer -L 220model_wer -L sgate wer -L altera |

Lave

Cancel
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Tool - Run Functional Simulation

O ps 40.0 ns
O ps

# Simulation Flow Progress

- Generating netlist...

T =]

Info: Processing started: Fri Aug 30 22:27:08 20149
Info: Cornrnand: quartus_eda --gen_testkench --tool=rmodelsirm_oern --format=verilog --
write_settings_files=off Projeto_7 -c Projeto_1 --wector_source=C:fProjetafProjeto_ 7w --
testbench_file=C:fProjetofsirnulationf qsirn/Projeto 7 wnf ot
Warning [18236) Murmnkber of processors has not been specified which ray cause overloading on shared
rmachines. Setthe global assignrent MUM_PARALLEL PROCESSORS inyour O5SF to an appropriate value

for best performance,

Campleted successfully,

Campleted successfully.

nunn Cenerating the functional simulation netlist *

quartus_eda -—write_settings_files=off --simulation --functional=an --flatten_buses=off --

toal=modelsim_ogem --format=verilog --output_dire ctory="C: fProjetafsimulationfqsim/" Projeto_1 -¢

Projeta_1
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Processing Tools Window Help

8= W
a8 x
~
o
w
> |

2
Y
©)

©
@

Run Simulation Tool
Launch Simulation Library Compiler

Launch Design Space Explorer Il
TimeQuest Timing Analyzer
Advisors

Chip Planner

Design Partition Planner

Netlist Viewers

signal Tap Logic Apalyzer

= |n-System Memory Content Editor

Logic Analyzer Interface Editor
In-System Sources and Probes Editor
Signal Probe Pins..

Erogrammer

ATAG Chain Debugger

Fault Injection Debugger

System Debugging Tools

1P Catalog
Nios Il Software Build Tools for Eclipse
Platform Designer

Tel Scripts...

Cystomize

Options...

- s

License Setup...

Install Devices...

Docum

A lite/17.1/Projeto_1 - Projeto_1 - [Projeto_1_2018062T172317 simuvwf (Read-Only)]

[ IP Catalog: |
Ok Options X
Category:
v General
FDA Tool Options l Specify the directory that contains the tool executable for each third-party EDA tool:
Fonts T
Headers & Footers Setting EDA Tool Directory Containing Tool Executable
V¥ Internet Connectivity Precision 5... | | -
Notifications Synoli | |
Libraries ynplify
v IP Settings synplify Pro | Iz
IP Catalog Search Local | | rive-HpL | |
Design Templates o
License Setup Riviera-PRO | =
Preferred Text Editor ModelSi C\intelFPGA_lite\17.1\modelsim_ase\win32aloem - I
Processin )
i € . estasim
Tooltip Settings
v Messages ModelSim-...

Caso apareca um erro na
simulacdo solicitando o
caminho do “ModelSim”,
volte ao Quartus e procure
o0 caminho como indicado
na figura... OBS: Substitua o

“17.1” pela versao do
Quartus instalado.

Fonts

[] use NativeLink with

Help
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Salvar o Projeto_1 no diretorio C:/Projeto

Simulation — Run Functional Simulation

MMaster Time Bar:

Mare
B«
B 2
: I

File Edit “Wiew Simulation

R @ 5O M ZOTERICEE R

BoOnNs

Yalue at
500 ns

Bo
B

B1

Help

L |

O ps

3

Painter. |71.47 ns

i G sirnulation Wawveforn Editor - CifProjetof/Projeto_1 - Projeto_1 - [Projeto_1_20120830221213.simsanf (Read-O0nly)]

. [-58.59 ns

Start:

1 EDiD ns

— O x
Search altera.com "j
End:
1 EDiD ns 2000 N0s
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Criar um Simbolo Grafico

Na Tela do Editor Grafico :
File — Create/Update — Create Symbol Files for Current File

) #ﬂ:us Prirne Lite Edition - Ci/Projeto/Projeto_1 - Projeto_1
File Edit Wiew Project Assignrments Processing Tools  Window  Help

New... Ctrl+N ' v| & ¢ S
Open.. Ctrl+ ) | - -
RN i * Projeto_1.bdf E
Close Ctrl+F4 ;
FS LW ADE-O1 17NN O
S S S TS H SISt
:UF'E”PF':']E":t--- Ctrl+J o
=ave Project LT
Close Project Il
L NG
..... 1xl :;_lE%%L,_.’ HE
SB-VE Ctrl+5 : : : .. -.........................:.........:.........:.........:.........:' : : E
Save As.. B L N ; :
W save sl CrlsShiftes |00 e
File Properties... N
N A LT )
Create / Update 4 Create HOL Design File frorm Current File. .
Export... Create Syrnkbal Files for Current File
Convert Pragramming Files... Create AHDL Include Files for Current File

0 PageSetup.. Create Verilog Instantiation Ternplate Files for Current File

) ] Create WHOL Component Creclaration Files for Current File
Print Prewiews
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Criar um Simbolo Grafico
Salve o Arquivo - Ok

w ot

(8],3

@ Create Syrbal File X
Look in: @ v ) © E] E]
i
!:I My Cormputer dk
* incrermmental dbe R . )
o, Cesar . -
output_files o Cuartus Prime
" simulation .
|-0-| Created Block Symkbol File C:fProjetafProjetp 1. bsf
File narme: %} Sane
Files of type: | &y ite [*.bsf) Cancel
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Selecione o0 Simbolo Grafico Criado

=

Prajeto_1.bdf

(] IPC
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Likraries:

v & Project
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P mE:
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[ ] Insert symbal as black
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Descarregar o programa no Kit do FPGA

Menu — Tools - Programmer

Q Quartus Prime Lite Edition - C/intelFPGA_lite/17.1/Projeto_1 - Projeto_1
File Edit View Project Assignments Processing Tools Window Help

DFH #30 C [projew Jrese orvro ool o

- X

Search altera.com @

IPro}ecr Navigator| 4\ Hierarchy ~lame x| [ pin Planner - cul+shiftin i < Compilation Report - Projeto_1 a liP Canalog He =
Emtftydnstance (B (KA waATES m afaid @ +ONRNC (& x5
A i ComaaOT 1000 N Al v W msmted
E projera_1 L ™ Project Directory
......................... No Selection Available
N  Library
T > Basic Functions
A gravagao do o
FPGA/CPLD é feita  \ = . . ” Interface Protocols
. P > Processors and Peripherals
por melo doicone > University Program
..................... @ search for Partner IP
Programmer. o
< 2 . S 1= .
asks | compitation ~|=lge « = S
Task -
« v P Compile Design
+ | » P Analysis & Synthesis
¥ | » P Fimer [Place & Route)
¥ | » P Assembler (Generate programn
v » B TimeQuest Timing Analysis
> P EDA Netlist Writer . v




Descarregar o programa no Kit do FPGA

Menu — Tools - Programmer

& Programmer - [Chaini.cdf] - O =

window Help Search alteracom | @

File Edit View Processing Tools

s Hardware Setup.. |Nn Hardware Mode: JTAG

| Enaanl jme ISP 10 allow background programming when available

Cap— File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase
Configure Check Bit
Lstop
w Auto Dete

@ Hardware *

Hardware S JTAG Setings Eile Edit
I Select a programming hardware setup 1o use when programming devices. This programming
hardware setup applies only 1 the current programmer window.

Currently selected hardware: Mo Hardware =

Available hardware items

& Hardware Setup...

v

Hardware Server
gate cal

) -y

USB-0
Remove Hardware i

% Auto Detec

output_files/teste... EPM240

CFM
UFM

» Pragrammer - C:/Users/Rodrigo/Desktop/Nova pasta (2)/Nova pa

View Processing Tools wWindow Help

USE-Blaster [USB-

[ enable real-time ISP 1o allo

File

Selecione as caixas de
selecao
Program/Configure e
clique em Start. A barra de
progresso indicara quando
o processo de gravagao for
finalizado.

gramming when available

Device Checksum Usercode Program/ Verify Blank- Examine Security Erase

Configure Check Bit

| ¥ Delete
™ add File... @ Programmer - Ci/Users/Rodrigo,/Desktop/Nova pasta (2)/Nova pasta/teste - teste - [teste.cdf]* - u] *
File Edit View Processing Tools Window Help
“ Change File \
m - am Hardware Sewp.  USHE-Blaster [USE-0] Mode:  JTAG -
Save File raneemanes—: -
o1 o E D Enable real-time ISP to allow background programming when available
_ * Add Device _,5 » 5
Ca S 0 o H a rdwa re n a 0 ™ ; = W Srart File Device Checksum Usercode Programy Verify Blank- Examine Security Erase
Up Ps Ty P el Configure Check Bit
ten h a Sld (0] | d e ntlfl ca d (o] % Down . o EFM240TI00 i stop output_files/teste.. EPM240T100 00183500 00193000 Z : O O
i ) %) Auto Detec CFM - - [
automaticamente, esta uFm Z O O
¥ Delere
opcao deve ser ] || .
i % Change Flle ~
selecionada. O gravador RS
= Save File FanrrEsreey
ape . u H
utilizado é o USB-Blaster. SR ©
U ip ;m...m_'.‘.
EPM240T100
D oo




Referéncia

Conclusoes

https://www.youtube.com/watch?v=a2zQPHc4D9k

roietos de https://www.youtube.com/watch?v=X2QuGO-mrEY

Site www.professorcesarcosta.com.br

Topicos:

-Disciplinas Ministradas TSLLC/LALOG;
- Kits Didaticos com FPGA,;
e - Clube do FPGA;

Ambiente de Software EDA + Circuitos com _ FPG A;

Controladores Digitals - Aplicagdes Praticas)

Site www.fpgacentral.com

INSTITUTO FEDERAL



https://www.youtube.com/watch?v=a2zQPHc4D9k
http://www.professorcesarcosta.com.br/
http://www.fpgacentral.com/
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