Quartus manual

1. Vytvorenie projektu
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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
Cor Project files and libraries

Target device family and device

EDA tool settings

'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.

[ bon't show me this introduction again

< Back Finish Cancel




R New Project Wizard >
Directory, Name, Top-Level Entity

What is the working directory for this project?

|D:f‘| _SKOLA/S_PHD/Vyucba/ZELO_2019

What is the name of this project?

1
|test / |

What is the\yame of the top-level design entity for this project? This name is case sensitive and must exactly match thf entity
name in the ign file.

[est N\ /.

Use Existing Rrojectgettings... /

Zvolit zloZzku, najlepsie vase /
dokumenty s predmetom ZELO, pre
kazdy projekt osobitna zlozka

Nazov projektu — nadavat nazvy typu
NAND a pod.

Nazov top level entity — nadavat
nazvy typu NAND a pod. — rovnaky
ako nazov projektu

< Back Finish Cancel Help

i@ 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 Project 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




ik Mew Project Wizard

Add Files

project.

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

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

(O Mew 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.

File name: ‘ | Add
|‘ X | Add All
File Name Type Library Design Entry/Synthesis Tool HDL Version Remave

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

< Back Finish Cancel Help

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

Device family

Family: MAX 10 (DA/DF/DC/SASSC)
Device: All

Target device
Auto device selected by the Fitter

® Spedific device selected in 'Available devices' list

Other: nfa

Available devices:

Show in 'Available devices' list

Package: Any

Pin count: Any

Core speed grade: | Fastest

MName filter:

Show advanced devices

Name Core Voltage LEs Total IfOs GPIOs Memory Bits Embedded multiplier 9-bit elen ~
10MO2DCU324A.. 1.2V 2304 160 160 110592 32 v
< >

< Back Finish Cancel Help



(T Mew Project Wizard

EDA Tool Settings

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

EDAtools:
Tool Type Tool Name Format(s) Run Tool Automatically

<None> <None= Run this tool automatically to synthesize the current design
Simulation =None= =None= Run gate-level simulation automatically after compilation
Board-Level Timing <Mone=>

Symbol <MNone=

Signal Integrity <None=

Boundary Scan =None=

< Back Finish Cancel Help
O MNew Project Wizard

Summary
When you click Finish, the project will be created with the following settings:
Project directory: D:/1_SKOLA/S_PHD/Vyucba/ZELO_ 2019
Project name: test
Top-level design entity: test
Number of files added: 0
Number of user libraries added: 0
Device assignments:

Design template: n/a

Family name: MAX 10 (DA/DF/DC/SA/SC)

Device: TOMOEBDAF256ATG

Board: nfa
EDAtools:

Design entry/fsynthesis: <MNone> (<hNones)

Simulation: <Nones> (<Mones)

Timing analysis: 0
Operating conditions:

Core voltage: 1.2V

Junction temperature range: -40-125 °C

< Back Next = Cancel Help




IOl Quartus Prime Lite Edition - D1 _SKQOLASS_PHD Vyucha/ZELO_2019/test - test

File Edit WView Project Assignments Processing Tools Window Help

NOrEd+00» c

vQ@Ex

| £ Q@O L

|test

Project Navigatorl 4% Hierarchy

Entity:Instance

4% MAX 10: 10MOSDAF256AT7G

Prepinanie zobrazenia suborov

* test B v projekte
Vasa top level entita
Tasks Compilation < ‘E (38 =

Task

~ P Compile Design

“ B Remliesie D Cvrmeb s

2. Vytvorenie schémy

(h Quartus Prime Lite Edition - D:/1_SKOLA/5_PHD/Vyucha/ZELO_2019/test - test

File Edit View Project Assignments Processing Tools Window Help

= | S QOO TD> S 5@

[~ Open. ctrl+0
Close Ctri+F4

New Project Wizard...

"2  Open Project... Ctri+)
Save Project
Close Project

o R



O Mew

New Quartus Prime Project
v Design Files
AHDL File
ram/Schematic File
EDIF File

State Machine File

SystemVerilog HDL File

Zvolime block
diagram

Tcl Script File
Verilog HDL File
VHDL File

~ Memory Files
Hexadecimal (Intel-Format) File
Memory Initialization File

~ Verification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
Signal Tap Logic Analyzer File
University Program YWF

™ Other Files
AHDL Include File

Alocl bl

| ‘ Cancel

(h Quartus Prime Lite Edition - D:/1_SKOLA/S_PHD/Vyucba/ZELO_20159/tes

File Edit View Project Assignments Processing Tools

OfFHd 00D ¢ =

Project Navigator| FAY Hierarchy (o o8 x ﬁ
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4% Hierarchy
E Files
&% MAX10: 10M el Design Units
#* test '™ | ¥ |p Components

[|-I Revisions

=

Tasks Compilation

(W Quartus Prime Lite Edition - [:/1_SKOLA/5_PHD/Vyucba/ZELO_20°

File Edit View Project Assignments Processing To

[ New Ctri+N E
v test

[~ oOpen. Ctrl+0

Close Ctri+F4 e
New Project Wizard B
E: Open Project... Ctri+J

Save Project

Close Project

H save Carl+5

Sa
@ Save All

File Properties...

Create [ Update
Export...

Convert Programming Files...

Page Setup...

Print Preview

e =

Ctrl+Shift+S

Po vytvorené
najprv uloZime

Drint rtriiD

Ok Quartus Prime Lite Edition - D:/1_SKOLA/S_PHD/ Vyucha/ZELO_201%/test - test

File

OF= | o~

Project Navigaluri E Files

Edit View Project Assignments Processing Tools Window

0 D0 e

-ags =

]

Po uloZeni prepneme
na zobrazenie
suborov

~ P Compile Design
> P Analysis & Syl

> P Fitter (Place

> P Assembler (Generate programminj

> P Timing Analysis

> I FNA Netlist Writer

v P Compile Design

TasH

> P Fitter (Place & Rol entity—

> P Assembler (Gene|
> P Timing Analysis
> P EDA Netlist Write}
W Edit Settings

4 program Device (Op

\ B
Klikneme pravym
tlacidlom a zvolime
s b anayssasynn]  test.bdf ako top level

Ze tato schéma je
najhlavnejsia ¢o sa
tyka hierarchie

I~ Files = k, q Q
E3 testbd
Open
Remove File from Project
2 setas Top-Leygl Entity CUrl+ShiftsV
Properties...
Tasks |C0mpilalion

to znamena




3. Vlozenie prvkov do schémy

-

Ikonka pre vkladanie

suciastok

Ikonka pre vkladanie Prepajanie

, jednotlivych suciatok
Vstupov a vystupov

| ﬂ Symbol

Libraries:

v B cfintelfpga_lite/18.1/quartu ™
£ megafunctions
21 others

v & primitives
&3 buffer
v & logic
£t and1
£F and2
£} and3
£} and4
£t ands
£t anda

£ band12
£ >

MName:

andz2

Repeat-insert mode

Insert symbol as block

Pomocou ikony pre vkladanie sa dostanete do
kniznice, kde v pod priecinku LOGIC najdete
jednoduché funkcie NAND a pod.




HAYAD e DTN OON A S8/ S D00

Po vloZeni suciastky je potrebné pridat vstupy
a vystupy a prepojit

pin_name1 \

pin

IN (FELCJ:T / ;OUTPUT L > pin_name3
VCC

_name2 ‘

nst_

(S Quartus Prime Lite Edition - D:/1_SKOLA/S_PHD/Vyucha/ZELO_2019/test - test

File Edit

Ors

View Project Assignments Processing Tools Window Help
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Tasks Compilation MR Nasleduje komp||ac|a
Task . . . . . .
« v P Compile Design
v P Analysis & Synthesis
v P Fitter (Place & Route) < . v . ’ g s . . v ’
v b Assemblr (Generae pragramin - | Ak je vSetko v poriadku, po zbehnuti kompilacie je vsetko zelené .
v P Timing Analysis
P> EDA Netlist Writer
W eait settings. : : : : : AND2
4 program Device (Open Programmer) pin_name1 > II:IJE%T
. [ NeuT | % pin_name3
: pin_name2 VCC
inst
M
< 2|< > +
& | Al B8 Find. | 88 Find Next
7
= |Tpe
(]
o Running Quartus Prime Analysis & synthesis
° command: quartus_map --read_settings_files=on —-write_settings_files=off Test -c Test
4 18236 Number of processors has not been specified which may cause overloading on shared machines. Set the global assignment NUM_PARALLEL_PROCESSORS in your QSF to an appropriate value for best perf
@ 20030 Parallel compilation is enabled and will use 2 of the 2 processors detected
© 12021 Found 1 design units, including 1 entities, in source file test.bdf
@ 12127 Elaborating entity "test” for the top level hierarchy
© 286030 Timing-driven Synthesis is running
© 16010 Generating hard_block partition “hard_block:auto_generated inst”
© 21057 Inplemented 4 device resources after synthesis - the final resource count might be different
o Quartus Prime Analysis & Synthesis was successful. O errors, 1 warning
o o o ,, = o o
[} Running Quartus Prime Fitter
o Command: quartus_fit --read_settings_files=off --write_settings_files=off test -c test
e qfit2_default_script.tcl version: #1
5l < o
2| sysiem  processing (121)



4. Nastavenie simulacie
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Run Simulation Tool G .
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Advisors '
s Chip Planner
- Compilation . . e Design Partition Planner
Netlist Viewers '
Task
v v B Compile Design . "™ signal Tap Logic Analyzer
- &= In-5 M C Edi
v > B Analysisa synthesis n-System Memory Content Editor
Logic Analyzer Interface Editor
v » P Fitter (Place & Routs) .
In-System Sources and Probes Editor
v > P Assembler (Generate programmin), 5 s
ignal Probe Pins...
v > P Timing Analysis C D Programmer e .. AND2
A INPUT
> P EDA Netlist Writer #4 1TAG Chain Debugger VGG ™
_. Edit Settings “ Fault Injection Debugger IN PUT s
» Program Device (Open Programmer) System Debugging Tools [ - VCC .......... in St
. f‘ IP Catalog
Nios Il Software Build Tools for Eclipse
& Platform Designer
Tl Scripts...
Customize...
Options... :‘
License Setup
< Ll |3 Gr  Install Devices...
[l
LT el Tl T L B = ! Y P
(% Options *,
Category:
¥ General
EDA Tool Options Specify the directory that contains the tool executable for each third-party EDA tool:
Fonts
} EDA Tool Directory Containing Tool Executable
Headers & Footers Settings i E
¥ Internet Connectivity Precision Syn... ‘ ‘
Motifications Synplify ‘
Libraries Synplify Pro Povodne bol link tu ‘
v IP Settings
. Active-HDL
IP Catalog Search Location I
Design Templates Riviera-PRO J
License Setup ModelSim ‘ ‘
Preferred Text Editor .
Questasim

Processing

Tooltip Settings ModelSim-Alt... ‘C:\imelFPGA_lileU 8.1\mgdelsim_ase\win32aloem ‘

¥ Messages
Colors
Fonts
Y Block/Symbol Editor Zapisat sem tento link sem,
Col . s . v
eers pozriet i to sedi z vasim
Fonts - . e
inStalaénym priec¢inkom




5. Vytvorenie simulacie

GNew

New Quartus Prime Project

~ Design Files

AHDL File

Block Diagram/Schematic File
EDIF File

— Qsys System File

State Machine File
SystemVerilog HDL File
Tcl Script File
Verilog HDL File
VHDL File

¥ Memory Files
Hexadecimal (Intel-Format) File
Memory Initialization File

V¥ Verification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
Signal Tap Logic Analyzer File

_a University Program VWF =
~ Other Files
AHDL Include File

est
machines.

Cancel Help

set the global assignment MUM_PARALLEL_PROCESSORS in yo

I G Simulation Waveform Editor - D:/1_SKOLA/S_PHD/Vyucba/ZELO_2019/test - test - [Waveformlawf]

‘| File Edit View Simulation Help
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Master Time Bar: J * | Pointer: |2‘| 19 ns | Interval: |2‘I.19 ns | Start |

walue at 0 ps 160,0 ns 960.0 ns.
name ops |0 Po vytvoreni sa zobrazi okno
so simulaénym nastrojom
> Delete Del

Grouping
Reverse Group or Bus Bit Order

r |

Radix
& properties /

Insert Node or Bus.. < —— Klikneme pravy’m na
bielu plochu a zvolime

Insert Node or Bus

] /.,

®

>

=N

w

0%

00:00:00

in you

, in source file test.bdf
1 hierarchy



O Simulation Wavefarm Editor - D:/1_SKOLA/5_PHD/Wyucha/ZELO_2019/test - test - [Waveform1.wwf]
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File Edit View Simulation Help .
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Master Time Bar: III EI Pointer.121.19 ns Interval: [21.19 ns Start: End:

OB Insert Mode or Bus e
Value at 0 ps 1600 D0.0 ns 9600 ns
Name o Y
Ops X ps Name: |Use Node Finder to in... | | oK |
woe Wt | o |
1| Value type |9—Level i | i
Radix: |Bin.’-1ryr i | r
| Buswidth |1 | |
Startinde |O I
i Display gray code count as bingry count i
Node finder
< >
0% 000000
T S PRSP - .
File Edit View Simulation _Heln Conech oltars com .
(O Node Finder X FE

k@ 5O N E N

Master Time Bar. Named: |{ | Fitter: | Pins:all [ ok |
* ist
Value at | |z| cancel 1]
0ps : X
p Nodes Found: Selected Nodes: Start node search—i,

Look in:

Mame

Name Type Name Type

List

0% 00:00:00



@ Simulation Waveform Editor - D/ 1_SKOLA/3_PHD/Vyucba/ZELO_2019/test - test - [Waveform1.vwf] — O >
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Look in: |* | D | List | ‘ |
Value at Cancel ns
MName P
Ops Nodes Found: Selected Nodes:
Mame Type Name Type |
in f i
= pin_namel Input ]
| |
= pin_name2 Input !
‘@ pin_name3 Output |
|
|
Zobrazia sa vstupy a |
vystupy ;
< >
0% 00:00:00
Heln loanrrin ~ltara s
o (_# Mode Finder A
=
] Mamed: |* | Filter: |Pin5; all " | oK | P
|| Lookin: |* | |:| | List | | Cancel | ;
Modes Found: Selected Nodes:
o
Name Type Type

@ pin_name1 Input

& pin_name2 Input

out

= pin_name3 Output

@ pin_name1 | Input

& pin_name2 Input

oyt

= pin_name3 Output

Vsetky prehodime na
druhd stranu a Ok

————————————




| 3k Simulation Waveform Editor - [:/1_SKOLA/S_PHD Vyucha/ZELO_2019/test - test - [Waveformanwf]* — O x
‘| File Edit View Simulation Help
QKO A NEE W EE I E Rl 2 (B
Master Time Bar: H I 4 L4 Pointer:N ns | Interval: |89.03 ns ‘ Start: |220.0 ns | End: |360.0 ns
N
Value at \. ps 800ns 1600ns 2400n 200ns 4000ns 4800ns 5600ns 6400ns 720,0ns 8000ns 880,0ns 9600ns
Name
0ps op
. 5
' pin_na.. BO
&  pin_na. BO
‘®  pin_na. BX
v, v . . ’
Oznacime Cast pola Dame simulovat, po
a zvolime hodnoty kliknuti nas vyzve
. . veu .
] pre jednotlivé vstupy uloZit, meno suboru
nemenime
E < >
|
Overwrite Forcng High 0%  00:00:00
| Simulatio1s e ——— - :
- (G# Simulation Flow Progress ple
o 1 TN T
asterTime | Info: Peak virtual memory: 4624 megabytes ° ~| hart Pr|ebeh SlmulaCIe a
Info: Processing ended: Wed Oct 23 10:35:02 2019 .
R e t—————— vysledok
Info: Total CPU time (on all processors): 00:00:02
- pin
Completed successfully.
- pin
5 pin| | ™™ Generating the ModelSim .do script **

D:/1_SKOLA/S_PHD/Vyucba/ZELO_2019/simulation/gsim/test.do generated.
Completed successfully.

**** Running the ModelSim simulation ***

cf _lite/18.1 im - -do test.do

(O Simulation Waveform Editor - L/ 1_SKOLA/S_PHD/Vyucha/ZELO_2019/t
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o File Edit WView Simulation Help _r-
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i -
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- out - I—I
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