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* Before creating your first Quartus project:

* Install the Quartus software using the “Quartus Software
Setup” slides

e Setup your Quartus Project Hierarchy using the “Quartus
Project File System Setup” slides

ELE 3510 2 © tj



ELE 3510

e Hierarchy

e Each project must be in it’s own folder

e To create a new project folder
* Do this for every new project
e create a new folder in your ELE3510/Quartus_Projects folder
e Use appropriate names

* Lab2 Project
e HW11 Vending Machine
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* Quartus Startup

 When you start Quartus it will ask you to open a new or

existing project
* |t also lists recent projects to choose from
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* Quartus Startup
* Select New Project Wizard

& Quarius Prime Lite Edition
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* Quartus Startup
e Select Next

(O Mew Project Wizard

Introduction

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

Project name and directory

Name of the top-level design entity
Project files and libraries

Target device family and device
EDA tool settings

* 4+ 4 4

You can change the settings for an existing project and specify additional project-wide settings with the Settings command (Assignments
menu). You can use the various pages of the Settings dialog box to add functionality to the project.

[ pont show me this introduction again

< Back Einish Cancel Help
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* Project Names
e Select your previously created project directory
* Name your project

Name your top level entity (top level block)
* /Your project name and top level entity name should be the same

e Click Next

L@ New Project Wizard

Directory, Name, Top-Level Entity

What is the working directory for this project?

cf [ I ] ELE3510/Quartus_Projects/MyFirstCounter

What is the name of this project?

MyFirstCounter

What is the name of the top-level design entity for this project? This name is case sensitive and must exactly mat

design file.

Note: these are 3 different things with the same name

1) The folder your project will be saved in (folder name)
Use Existing Project Settings..]|  2) The name of the project (used by Quartus for organization)
3) The name of the Top Level Block (an HDL design file)

MyFirstCounter
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 Start with an Empty project
* Select Empty project

e Click Next

(% New Project Wizard

Project Type
Select the type of project to create.
® Empty project
Create new project by specifying project files and libraries, target device family and device, and EDA tool settings.

O Pproject template
Create a project from an existing design template. You can choose from design templates installed with the Quartus Prime software, or

download design templates from the Design Store.

< Back Finish Cancel Help
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e Start with an Empty project
* We will not add any files right now

e Click Next

ELE 3510

(C# New Project Wizard
Add Files

Select the design files you want to include in the project. Click Add All to add all design files in the project directory to the project.
Mote: you can always add design files to the project later.

File name: | | Add
| X[ adday
File Mame Type Library Design Entry/Synthesis Tool HDL Version Remove
Up
Down
Properties

Specify the path names of any non-default libraries. | User Libraries...

< Back Einish Cancel Help
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* Device Information
e Select Max 10 (DA/DF/DC/SA/SC) under Family
» Select Max 10 DA under Device
* Scroll down and select 10M50DAF484C7G under Avallable

devices
e Click Next

Ok New Project Wizard
Family, Device & Board Settings

Device Board

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

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

To determine the version of the Quartus Prime software in which your target device is supported, refer to the Device Support List web

Device family

Eamily™SAX 10 (DA/DF/DC/SA
Device:

Target device

Auto d

d by the Fitter

®) Specific device selected in *Available devices' list

Available devices:

Show in *Available devices' list

Package: Any
Fin count Any

Core speed grade: | Any

Name filter:

Show advanced devices

Pag=

Name Core Voltage LEs Total I/0s GP10s Memory Bits Embedded multiplier ¢ ~

< T0ME50DAF484CTG 1.2v 49760 360 360 1677312 288 v
£ >

< Back FEinish Cancel Help
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* Tool Settings

* Under simulation — select Questa Altera FPGA and VHDL
e Click Next

/

Note: Questa Altera_FPGA
not Questa

& New Project Wizard

EDA Tool Settings

Specify the other EDA tools used with the Quartus Prime software to develop your project.

EDA tools:

Tool Type Tool Name Format(s)
Design Entry/Synt... | <None: oo

= Run this tool automatically to synthesize the current design
Questa Altera FPGA - |VH D> Run gate-level simulation automatically after compilation
Timing

T, =

Run Tool Automatically

Simulation

Symbol <None= -
Signal Integrity <None= -
Boundary Scan <None= -

Help < Back @ Einish Cancel
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* Verify
* You will get a summary window

e Check the values
* Click Finish ® fee o

Summary

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

Project directory: C:/Usersfjohnsontimej/ELExxx/Quartus_Projects/MyFirstCounter
Project mame: MyFirstCounter

Top-level design entity: MyFirstCounter

Number of files added: 0

Number of user libraries added: 0

Device assignments:

Design template: nfa
Family name: MAX 10 (DA/DD/DF/DCISA/SCISL)
Device: 10M50DAF48417G
Board: nfa
EDA tools:
Design entry/synthesis: =None= [<None=)
Simulation: Questa Altera FPGA (VHDL)
Timing analysis: 0

Operating conditions:

Core voltage: 1.2v

Junction temperature range: -40-100 €C

Help < Back Next = Finish Cancel
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* Verify
 Verify all settings

/ Folder location

& OQuartus Prime Lite Edition - C:/Users/johnsontimoj/ELEecoyQuartus_Projects/MyFirstCounter/MyFirstCounter - MyFirstCounter

File Edit View Project Assignments Processing 100 oW Hetp \ Search .
: — project name T
D el G .‘ MyFirstCounter - _# i'i # ’
: — ~ i
Project Navigator | 4% Hierarchy ~ aRE®E IP Catalog [y |=I)ES]
ntity:Instance [} X =
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* MyFirstCounter o' T " Installed IP
~ Project Directory
No Selection Available
Top Level Entity (Block) Tt
+  Basic Functions
» DSP
. : + Interface Protocols
Tasks Compilation > |=| 1|3 ® - » Memory Interfaces and Controllers
— uartus Prime
= P Compile Design d » System
Version 25.1 Lite Edition iversi
» P Analysis & Synthesis > University Program
: @ Search for Partner IP
» = Fitter (Place & Route)
» > Assembler (Generate programm
» P Timing Analysis
7 » I FNA Netlist Writer . b’ + Add..
5 . : : :
Al ||| A A Ay =<Filters= #AFind... | | @HFind Next
R
— | Type ID Message
© 252020 Default device 1OMDSDAF484C3G 1s automatically selected for the device family MAX 10
]
o
o 4 »
&
2| System (1) Processing
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* Additional Settings

* We will be using the 2008 version of VHDL
* Assignments -> Settings -> Compiler Settings -> VHDL

Input
e Select VHDL 2008

ELE 3510

Category:

General
Files
Libraries
¥ |PSettings
IP Catalog Search Locations
Design Templates
Operating Settings and Conditions
Voltage
Temperature
*~ Compilation Process Settings
Incremental Compilation
¥ EDA Tool Settings
Design Entry/Synthesis
Simulation
Board-Level
¥ Compiler Settings
VHDL Input
Verilog HDL Input
Default Parameters
TimeQuest Timing Analyzer
Assembler
Design Assistant
Signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings
SSN Analyzer

VHDL Input

Options for directly compiling or simulating VHDL input files. [Click on the EDA Tool Settings category to enter
options for VHDL files generated by other EDA tools.)

VHDL version

O VHDL 1987

) vHDL 1993

@ vHDL 2008

Library Mapping File

File name: |

[ show infermation messages describing LMF mapping during compilation

W Buy Software OK Cancel Apply Help
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e QSF (Pin Planner) Setup

* You should have previously downloaded the DE10_Lite.qsf
file from the Quartus Project FileSystem Setup slides

* Do this for each new project

* Assignments -> Import Assignments
e Click ... next to File name

* Traverse and select the downloaded DE10 Lite.gsf file located up
one level from your current project directory

& Import Assignments

johnsontimoy ELExwoex > uartus_Projects > : : : .
. : @ Specify the source and categories of assignments to import.
@ Categories. ..

File name: |sontimoj/ELExc/Quartus Projects/DELQ Lite. g

Tl sort = view
@Cep}r existing assignments inte MyFirstCounter.gsf.bak before im | Advanced...

Fa

[ Mame Date modified
oK Cancel Help
MyFirstCounter 7172026 12:57 PN
project_xyz 7172026 10:24 AR

@‘ID_Lite.qsf\ 7/1/2026 1:23 PM QSF File
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* Timing Analysis Setup
* Timing
* Proper placement and routing requires that the design meets a set
of timing requirements

* A very basic set of timing requirements is available in the file
Basic_SDC.sdc on the web site

* You will use this as a starting point for each project you create

* Do this for each project

16
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* Timing Analysis Setup
* Select Tools -> TimeQuest Timing Analyzer

fing | Tools  Window  Heln
Run Simulation Tool r ' A D
: N |
= Generate Simulator Setup Script for 1P b
1.
x b > ) . . .
La h S lat Lib C L
— = & ke unc imutation Library ~ompiter L nstraints Reports Script Tools Window Help Search altera.com |e
0 *&. Launch Design Space Explorer I -
5 E 5 B8 > || Getting Started ©-5
5]
7 @ TimeCuest Timing Analyzer
8 L
e Advisors *
ga
10
11 R 2 d W
12 #/ Chip Planner hoard
13
14 4> Design Partition Planner n(1)
%g Metlist Viewers »
= pan o
17 = view pane into
18 | =2 signalTap Il Logic Analyzer
[asks oA x _asks Pane
| Mmon
,E: Open Project... & i
Netlist Setup
P> Create Timing Metlist e T o e
P Read sDC File
P uUpdate Timing Netlist
P Reset Design
- _ .. — 7
£ >
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* Timing Analysis Setup
e Select File -> New SDC File

* Copy and paste the contents of Basic SDC.sdc from the

website into the file

ime Lite Edition - Cy/Users/johnsontimej/ELBoooy/Quartus_Projects/MyFirstCounter/MyFirstCounter - MyFirstCounter

b S
v

L G RE

76
77
78
79
8e
81
82
83
84
85
86
87
88
89
9@
91
92

~ + #
MyFirstCounter -] 9@@
SDC3.sdc* [
ENARS OCY

sk ok o s e b 8 b sk ok R R s K RO Kk ok sk o ok R e ok o eoleok solololeok ook

# Set Minimum Delay
#**#l!h**l!h**#!H***t!!**l!h**#IH**#!H!**!H!**#IH**#IH!

#**#z!ht*th**#z!***z!nttz!h1*#zM**tz!n**z!n**#1M1*t1Mh

# Set Input Transition
#**#z!ht*th**#z!***z!nttz!h1*#zM**tz!n**z!n**#1M1*t1Mh

sk ok ko ke kR RGR ROK o RO R R R R R Rk R kR R R R ok Rk ko Rk ko Rk

# Set Load
#**#HHM**HHh***HH**#HHH**HHM***ﬁH***HHh**HHH***ﬂH***ﬁHh

File = Wiew MNetlist Constraints Reports Script Tools  Windg
Mew SDC Fil
ie B8 %11 Getting Started
~ Open._. Ctrl+0
Close WE'CDmE tD ew Project  Assignments  Processing Tools Window Help
@ Page Setup... o& E ﬁ ”
@ Print Preview br| ] Files > |13 X
B0 print.. Ctrl+P
SDC Files »
Tasks Compilation ~ =15
Task =
= P Compile Design
v P Analysis & Synthesis
» P Fitter (Place & Route)
b Assembler (Generate programim
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* Timing Analysis Setup
e Select File -> Save As
 Name the file the same as your project name
e Save and close the TimeQuest window

™ » Johnson, Timothy » ElBoox (G Quartus_Projects * MyFirstCounter i @) Search MyFirstCounter ye

Organize « Wew folder = ~ (7]
> @ Timothy - Milwi MName - Date modified Type Size
db 7172026 1:34 PM File folder
@dl Desktop ‘
i Downloads

== OneDrive - I

» aBox

» @ OneDrive

File namer| MyFirstCounter \ w
Save as type: : onstraints Files (*.sdc) w

@ Add file to current _
# Hide Folders project Save ‘ Cancel
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* Memory Configuration Setup

* Configure the tools for the DE10_Lite board

* This is not required until we start using the NIOS-V processor

e Select Assighments = Device = Device and Pin Options 2
Configuration = Configuration Mode

* Select single uncompressed Image with Memory Initialization

& Device and Pin Options - MyFirstCounter

Category:

Configuratlon Dual Compressed Images (512Kbits UFM)

Configuration _ _
Prograrmming Files Specify the device confi Single Compressed Image (5838Khbits UFM)
Unused Pins : i S i
Single Compressed Image with Memory Initialization (512Kbits UFM
Dual-Purpose Pins 9 P g ry { )
Capacitive Loading '

Configuration scheme:

Single Uncompressed Image BAKh EM

Board Trace Model
/0 Timing Configuration mode; >
Voltage Configuration device

Pin Placement

Error Detection CRC
CwP Settings

Partial Reconfiguration

Use configuration device

Device Options ...

Configuration device I/O voltage
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* Verify
* Your project directory in Windows should look like this

MyFirstCounter X + B - X
[ @artusfrojects » M@ Search MyFirstCounter Q,
T so - = View | pProject tracking and configuration files [*"
] MName B Date modified Type Size
4 S _ .
db 771/2026 1:34 PM File folder . .
| project file for Quartus
D MyFirstCounter.qpf 77 72026 T2:57 PM CPF File _
neering |
D MyFirstCounter.qsf » 71172026 2:02 PM (I5F File .
_ < — : gsf file and backup
D MyFirstCounter.qsf.bak 771/2026 1:42 PM BAK File
Qi' MyFirstCounter.sdc SDC File .
sdc file

e Your project is ready to use
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