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BIRZEIT UNIVERSITY

Faculty of Engineering and Technology

Electrical and Computer Engineering Department

Digital Systems “ENCS234”

Introduction to Quartus II
Prepared by: “Ayham Hashesh”

> Objective

¢ Download Quartus II software tool.
% Create a simple task to take an idea how to use Quartus II software tool.

> Introduction

The Altera Quartus II software tool is an available environment for System on
Programmable Chip design. This tutorial is not intended to be an exhaustive
reference manual for the Quartus II software. Instead, it is a guide that explains
how to install Quartus II software tool, build a project, compile a created project
and then simulate it.
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1 How to Download Quartus II
Open the following link to Download Quartus 11
» Link:

http://www.mediafire.com/file/eqd7xidoan3exqv/90 quartus free.exe/file?fbclid=IwAROMmufw-
YBRjv4l17uGM9I 6V 5WKokZ20z ITPc9QJrNsL92lkrzMB-h8A

Follow up the following 16 Figures

_k 90_quartus_free
< ® +

DOWNLOAD (1.33GB)

® MediaFire Get ad free downloads and 1 TB of space.

E 90_quartus_free.exe 90_quartus_free.exe
Executable (.EXE) System compatibility
‘).

File size: 1.33GB Windows (your OS) v £ 90_quartus free
Uploaded: 2014-10-27 12:37:56

Q File is compatible with the
About Executable Formats EEEEIeEENICE T
An executable file is a file in a format that a computer
can directly execute. Although most executable files are
safe, these formats are the most commonly used to
transmit viruses and infect computers with malware.
Executable files should be scanned with up to date anti-
virus software and should not be opened unless you
trust the source or were expecting this file.

Figure 1.1: After Opening the Link. Figure 1.2: setup file, open it.
Quartus Il 9.0 Web Edition Setup =

Customer Information

ter your infor
Please enter your name and the name of the company for which you work.

User Name:
AyhamHashesh

Company Name:

BZU|

InstallShigld [ [ < Back ]I MNext > | [ Cancel ] ‘

Figure 1.3: Fill yourname and company name as shown.
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Quartus Il 9.0 Web Edition Setup

>
Select Program Folder
Ple

up will add progra am er listed belows.
elect one from the ist. Cl nue.

You may type a

new folder name.

Program

Android Studio

AnyDesk

DOSBox-0.74-3

b aintenance

Microsoft Office 2016 Tools
MuSOL

PSpice Student

StartUp

System Tools

InstallShicld [

[ cancer. ]

Figure 1.4: Select Accessibility then click next.

Quartus Il 9.0 Web Edition Setup

=
Setup Type

Please select a setup type.

@ Complete

Al program features will be installed. [Requires the most dis

Select which program features you want installed. Re: nmended for advanced
users.

[ < Back ] I MNext > I Cancel ‘

Figure 1.5: Select custom then click next.
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Quartus Il 9.0 Web Edition Setup >

Select Features
the feature

Select the features you want to install. and deselect the features you do not want to install.

Quartus 11
OPC Builder support
IP Library
ACEX support
APEX 20K/20KE /20K C suppo 33 MB
APEX Il support 26 MB
Arria GX support 80 MB
Arria |l GX support 112 MB
Cyclone support 12 MB

D escriptio

Installs the basic files needed to run the Quartus |l software. This option is re red to install a
working version of the software.

quired on C 2927 MB
Available on C: 183797 MB

[ < Back ]I MNe=xt > I Cancel

Figure 1.6: Select all choices.

Quartus Il 9.0 Web Editicn Setup >
Start Copying Files

Setup has enough information to start copying the program files. If you want to review or change
any settings. click Back. If you are satisfied with the settings. click Next to begin copying files.
Current Settings:

User Name and Company:
AyhamHashesh: B2ZU

D estination Directory:
C:“MyDownloadsh\Quartushquartus

Design Directory:

C:“MyDownloadsh\Quartushgdesigns

Program Folder:
Accessibility

Figure 1.7: Select next.

STUDENTS-HUB.com Uploaded By: Jibreel Bornat



QUARTUS II

OQOQUARTUSII

Quartus Il 9.0 Web Edition Setup

Installing

Cancel

Design Software
Version 9.0

ALIEIRAW

Figure 1.8: Wait it until it finished.

Create Quartus 19,051 Web Edition shortcut on desktop?

SELECT YES

Design Software

Version 9.0

ATERAR

Quartus Il TalkBack X

Enable ] Advanced |

TALKBACK FEATURE NOTICE A

The TalkBack feature, included with the Licensed Program(s), enables
ALTERA to receive limited information conceming your compilation of
logic designs (but not the logic design files themselves) using the
Licensed Program(s). One of the primary purposes of the TalkBack
feature is to assist ALTERA in understanding how its customers use the
Licensed Program(s) and ALTERA'S other products, so more effort can be
placed on improving the features most important to users. To
disable/enable the TalkBack feature, run gtb_install exe located in

your quartus/bin folder.

INFORMATION COLLECTED

[v Tur on the Quartus Il software TalkBack feature

Cancel

Figure 1.9: To create a shortcut on the Desktop.
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Figure 1.10: Select as shown.
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Quartus Il 9.0 Web Edition Setup

InstallShield Wizard Complete

Setup has finished installing Quartus 11 9.0 Web Edition on your computer.

W “iew readme. txt

e —
InstallShicld | <gack | _Finsh | cancel |

Figure 1.11: Select Finish.

1 3 1
e N

Choose the preferred look and feel for the Quartus |l software. You can
fully customize the Quartus | software regardiess of what you choose here.

You can teset the look and feel at any lime by using the Customize dialog
box [Tooks menu)

| M&X+PLUS Il (for users famiar with the MAX+PLUS Il software)

=]

Figure 1.12: Open it. Figure 1.13: Select as shown.

Quartus|l 9.0
Web Edition

-e-
=

Quartus Il 9.0 Web Edition

Thank you for installing the Quartus || Web Edition software - the #1 in performance and
productivity. To upgrade to the full featured Subscription Edition please visit
www. altera.com..

Select one of the following options
* Run the Quartus |l software

" Add an IP license file [for users who have purchased IP)

Cancel |

Figure 1.14: Select as shown.
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Getting Started With Quartus® Il Software

Start Designing

Designing with Quartus Il software
requires a project

The au

yvou the ba

Create a New Project
(New Project Wizard)

deo interactive

c features of Q.

Start Learning

utorial teaches

artus /Il software

Open Interactive Tutorial J

Open Existing Project jl

Web links:

T LGterature |

[“Training | ["Online Demos | Support

l [v Don't show this screen again l

Figure 1.15: Select as shown.

Finally, you will have as shown in Figure 1.16

@ Quartus i - X
File Edit View Project Assignments Processing Tools Window Help

D& 3 ® o
Project Navigator 55 | Ik

Entty [

& Compiation Hrarchy @ Tips & Tricks == =R

[=-'%2 Project Settings ~ | Tips & Tricks
4 Enable Version-Compat, |- a0 Learn about some tips and tiicks you can use in the

%2 Hide Entity Name

Quartus Il Software. You can open this tool from the

v Help menu.

i1 Snecifu the antnut direr
< >

” Hierarchy | B Fies | 4 Design Units

Tasks

< x
Flow: [Compilation |
Task & [Time ¢ A
=] Cor
[}
- fles View Quartus Il
z : ®  information
&
v
= - . © Documentation
%[ 1ype [Message

sages

System { Processing J, Etralnfo ) Info \ Waming ), Ciical Waming } Enror }\ Suppressed ) Flag /

[Message:

2| ¥/|[Location

)
=

For Help, press F1

=l

Idle NUM

Figure 1.16

Now, we will take a simple task to take an idea about the software tool (Quartus II)
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2 Task

By using the installed Quartus II software tool, make a design for Mux 2x1 the
simulate it.

1 Project Creation

Select “File”, then click on “New Project Wizard” as shown in Figure 1.1, then follow
up the following figures (Figure 1.2 — Figurel.12).

New Project Wizard: Introduction x

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

File Edit View Project Assignmeni following:
D N C | N > Project name and directory
eW... + * MName of the top-level design entity
— tr - Project files and libraries
4 - Target device family and device
D Open Ctr|+ 0 - EDA tool settings
You can change the settings for an existing project and specify additional project-wide settings with
Close thl"' F4 the Settings command [Assignments menu). You can use the various pages of the Settings dialog box

to add functionality to the project.

= Open Project... Ctrl+)
Convert MAX+PLUS Il Project...
Save Project

Close Project

L Save

Save As...

I~ Don't show me this introduction again

Ctrl+S

Save Current Report Section As...

Ba Next > Finish Cancel
Figure 1.1 Figure 1.2
New Project Wizard: Directory, Name, Top-Level Entity [page 1 of 5] New Project Wizard: Add Files [page 2 of 5] X
WHERE YOU WANT TO
What is the working directory for this proiect?  S"JFEOURE TIJE PROJECT Select the design files you want to include in the project. Click Add All to add all design files in the

ID \UsersvaghamHasheshvDesktopworkspacessQuartusshus 21 project directory to the project. Note: you can always add design files to the project later.

‘What is the name of this project? File name: I] Add
Imux2x1| ‘ * UH! ! ’ 1 uﬂ’! File name Type Library | Design entry/sy... [HDL version Add Al

‘What is the name of the top-level desian entity for this project? This name is case sensitive and must Remove
exactly match the entity name in the desian file.

Imux2x1 ;I

Use Existing Project Settings ...

L

< >

User Libraries...

Specify the path names of any non-default libraries.

< Back Finish < Back Next > Finish Cancel

Cancel

Figure 1.3 Figure 1.4
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New Device Settings [

Project Wizard: Family &

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

Show in ‘Available device' list

— Device famil

Family: Cyclone Il ~ |I Package: Ay
Devices IAII Ll Pin count: Any
Speed grade: Any

— Target device

A ailable devices:

7 Auto device selectw m ’
¢ Specific device selected In vall‘iﬂewces ﬁ

vices

mpatible only

MName I Eore WL l LEs ] User |/... l kemor... l Embed... I PLL ~
EP2C20AF428447 1.2 18752 315 239616 52 4
EP2C204F43413 1.2 18752 315 239616 52 4
EP2C20F256CE 1.2 18752 152 239616 52 4
EP2C20F256C7Y 1.2 18752 152 239616 52 4
EP2C20F256CS 1.2 18752 152 239616 52 4
EP2C20F256I18 1.2 18752 152 239616 52 4
EEZC B4R i R ar Sk =)
: EP2C20F4284C7 = 18752 315 239616 52 4 J
B Bar R = = r e e L= ) e s
<
— Companion device
HardCopy I
I¥ Limit DSP & R4k to HardCopy device resources
<Back |  Next> Finish Cancel
Figure 1.5
New Project Wizard: EDA Tool Settings [page 4 of 5] X New Project Wizard: Summary [page 5 of 5]

Specify the other EDA tools - in addition to the Quartus || software - used with the project.

1~ Design Entry/Synthesis
Tool name:

Format I j

[~ Run this tool automatically ta syr

current design

oo
- Simulatic

Tool name: I <None>

Lel L«

Format I

™ Run gate-level simulation automatically after compilation

i~ Timing Analysi

Tool name: I <None>

L Lo

Format I

[~ Run this tool automatically after compilation

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

Project directory:
C:/Users/byhamHashesh/Desktop/Workspaces/Quartus/Mux_2x1/

Project name: musx1

Top-level design entity: mus2x1

Nurber of files added: 0
Nuber of user libraries added: 0

Device assignments:

Farnily name: Cyclone Il

Device: EP2C20F484C7
EDA tools:

Design entry/synthesis: <None>

Simulation: <None>

Timing analysis: <None>
Operating conditions:

Core voltage: 1.2

Junction temperature range:  0-85°C

< Back Next > Finish Cancel

Figure 1.6
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Figure 1.7
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After the previous steps you will have as shown in Figure 1.8. If you select files you

will find it empty.

@ Quartus Il - C:/Users/AyhamHashesh/Desktop/Workspaces/Qus

File Edit View Project Assignments Processing Tools

Figure 1.9

STUDENTS-HUB.com

~ = - :
JDDQﬁ‘@C‘ $ BB oo |[muxax
Project Navigator - x
Entity f
Cyclone II: EP2C20F48...
: ...... :. mux&1 ;@
Hierarchy] Files] & Design Units]
Figure 1.8
Let us create our files.
New =
-~ New Quartus Il Project PO |
i~ SOPC Builder System k
=1 Design Files L
Block Diagram/Schematic File
EDIF File
- State Machine File
¥ . i Spstemerilog HDL File
Q Quartus Il - C:/Users/AyhamHashesh/I . Tel Script File
File Edit View Project Assignment L TIDL Fis
=~ Memaory Files
QI N&W... Ctrl+N Hexadecimal [Intel-Format) File
D”' open Ctrl+0 - Memory Initialization File
- " =1 Verification/Debugging Files
Q'OSE Ctrl+F4 - In-System Sources and Probes File
- Logic Analyzer Interface File
e i i - SignalT ap Il Logic Analyzer File
@ New Project Wizard... - Vector Waveform File
4 . =) Other Files
(2 Open Project... Ctrl+) - AHDL Include File
- - Block Symbol File
Convert MAX+ pLUS I Pro_;ect... - Chain Description File
Save Project - Synopsys Design Constraints File o~
Close Project ok | cancel |

Figure 1.10: Select Verilog HDL File
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Write your code in the appeared empty blank as shown in Figure 1.11

(o [O )

Emodule mux2xl (inputO,inputl,Selection,muxCOutput);
input inputO,inputl,Selection;
output muxOutput;
reg muxOutput;
always @ (inputO or inputl or Selection)
if (Selection == 0)
muxOutput = input0;
else
muxOutput = inputl;
endmodule

QW W, WmabsWwN

(=

Figure 1.11: Write your code here

Important Notes

e The blue words like (module, input, etcetera ...) are reserved words. Don’t use
these words as names for your variables.

e After write your code, press (Ctrl + S) to save it. You have to name the file as
module name (in our case mux2x1), if you don’t you code will not work.

v Add file to current project

@ save As X
Save in: I Mux_2x1 L, . cf Ev
4 Name . Date modified Type
/. : i
Quick access db 8/12/2019 1:11 PM File
Desktop
™
Libraries
This PC
Network
< >
File name: l ux2x 1 LI Save I
Save as type: IVeriIog HDL File (*.v;".vlg:".verilog) L' Cancel

/
Z

Figure 1.12: Name must be as module name

2 Compilation

Now, let us compile our project to check that there is no error. If you go back to
Figure 1.8, you will find a change, your module has been created there. Right click on it
then choose “Set as Top-Level Entity” as shown in Figure 2.1. then do as Figure 2.2

11
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Important Notes

e Entity equivalent to module.

e This step to tell the Quartus which module to compile. Our project is simple but in
complex projects many modules are exist. So, Quartus II can’t decide by itself.

*-j Files | “

Open
Remove File from Project

Set as Top-Level Entity

Create Symbol Files for Current File
Create AHDL Include Files for Current File

I Hierarct

Properties & V4 @ @ @ ’ o

ACEIACIIEIC)

—

—— Open in Main Window
Tasks ——— v

Start Compilation

Enable Docking

Close

ow: m

Figure 2.1: Select “Set as Top-Level Entity”

Figure 2.2: Select as shown to start compilation

After finsih you will have as shown in Figures (2.3 and 2.4). No need to worry about

warnings)

If erroes are exist you will find them in the consule window.

Tasks - X
Flow: |Compilation LI
Task & Tmel A |~
+ B W Compile Design 00:01:
ive [ M Analysis & Synthesis 00:00:
e [ p» Fitter (Place & Route) 00:00:
fve [+  Assembler (Generate programming files)| 00:00:
e (- Classic Timing Analysis 00:00:
(- EDA Netlist Writer
@ Program Device (Open Programmer) v
< > <
&3 Type ]Message
i’ i Info: Quartus II Assembler was succe
\i) Infl:: O R
j) Info: Running Quartus II Classic Tim
j) Info: Command: quartus_tan --read_se
\i.) Info: Longest tpd from source pin "S
j) Info: Quartus II Classic Timing Anal
w TnfAas Miavrerne IT _EFnnll Comrilatso PR
& \ System (12) }, Processing (51) / Extialnfo } Info(47) }, W.
$ |Message. Oof 110 &l il ILOCdtIOh.

Figure 2.3

12
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: Full Compilation was successful (4 warnings)

Figure 2.4: Click Ok.
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Now, Let us simulate our code to compare the results with studied one (Recall Table 1.1)

Table 1.1: Mux 2x1 Truth Table

Selection Input0 Inputl muxQOutput
0 0 0

— - © @
—_—— OO == OO

1
0
1
0
1
0
1

—_O = O = = O

1
3 Simulation

Select “File” >> “New” >> “Vector Waveform File”. (see Figure 3.1)

New >

New Quartus |l Project ~
- SOPC Builder System
=1 Design Files
| L AHDL File
Block Diagram/S chematic File
EDIF File
State Machine File
SystemVerilog HDL File
Tel Script File
- Verilog HDL File
| L VHDL File
= Memory Files
| | Hexadecimal (Intel-Format) File
| Memory Initialization File
=) Vernhication/Debugging Files
| In-System Sources and Probes File
Logic Analyzer Interface File

= Other Files
S AHDL Include File
Block Symbol File
Chain Descrption File
Synopsys Design Constraints File -~

cen |

-

Figure 3.1
From the obtained empty blank, Right Click at the left side as shown in Figure 3.2

Master Time Bar: 14.425 ns «| »| Pointer: 450 ps Interval: | -13.98 ns Start: | End: |
Value at ps 100ns 200ns |
e 14.43ns 12425ns
o

Cut Ctrl+X

Copy Ctrl+C

Paste >

Delete Del 9
< >

Insert 2 Family Cyclone II

T > Device EP2C20F484C7

Timing Models Final
Show All Hidden Nodes Met timing requirements Yes
Figure 3.2
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Select “insert” >> “insert node or bus

Insert Node or Bus

... >>you will obtained as Figure 3.3

x

| oK I

L’ Cancel |

L' I MNode Finder... I

=]

Name: ||

Type: IINPUT
Value type: l 9-Level
Radix: |ascll
Bus width: I1

Start index: IU

I Display gray code count as binary count

Figure 3.3: Select Node Finder

Node Finder X
7 2 6
Named: l" Ll Fillel:l Pins: all vI Customize... I Q
Look in: LI J V' Include subentities Stop I Cancel |
Nodes Found: Selected Nodes:
Name I Assignments I i Name I Assignments l ]
9> Selection Unassigned | 9 |mux2x1|Selection Unassigned |
> inputd Unassigned | 9 [mux2x1 linput0 Unassigned |
P> inputl Unassigned | 9 |mux2x1linputl Unassigned |
£ muxOutput Unassigned [ L |mux2x1 [muxOutput Unassigned  (
|
4
<]
<< |
< > < >
_ Z
Figure 3.4: Follow the steps from I to 6
Insert Node or Bus >

I oK I

Ll Cancel I

Ll I MNode Finder... I

=

MName: I’”‘M ultiple Items™
Type: I""M ultiple Items™*
Yalue type: IS-Level

R adix: |ascu

Bus width: |1

Start index: IU

I Display gray code count as binary count

Figure 3.5: Press Ok

STUDENTS-HUB.com
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As we can see from Figure 3.6, the output are don’t cares at all the intervals.

Master Time Bar: 14.425 ns <| 'I Painter: I 1.3ns Interval: 1313 ns Start: Ops End: | 1.0us

Vaue &t ps 100ns 20.0ns |

T 14.43ns 14425ns
|

0 Selection AD
1 input0 AQ
2 input1 AD
o3 muxOutput AX S R R R R S R R SRS RS RERERERER,

Figure 3.6

Now we have to set the interval that we want to see the output at it.

Figure 3.7 must be done for all inputs. (Selection, inputO and inputl)

I have used 5ns, 10ns and 15ns consecutively

'@ mux2x1Wave.vwf

e
m

Master Time Bar: 14.425 ns ;lj Painter: l 200 ps Interval: -14.23 ns Start: |

T Value at
1443 ns
7 Selection A0
input0 AD
input1 AD
muxOutput AX

<

& B FlowLog
&1 Analysis & Synthesis
é[:] Fitter
éﬁl Assembler

— EZTT Tl e A el

Al

STUDENTS-HUB.com

Count Value X
S |
Start time: |0 [ps |
Endtime: [1.0 fus  ~]

— Transitions occur

" Relative to clock settings: I ;I

" Negative edge

' At absolute times: 4

Ty 00 ] | <]

Multiplied by: |1

5 [ o= |

Figure 3.7: Must be done for all inputs.
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After you finish you will have as shown in Figure 3.8. Output still Don’t cares.

1) muxx I Wavevwf (o) O mesm]

B Master Time Bar: 14.425 ns <| »| Pointer: 200 ps Interval: 1423 ns Start: Ops End: [ 1.0us

A & Value at == 100ns 20.0ns

R = Name 124308 14.425ns

[ ks -
WG X O >0 Selection AOD | |

el 3 input0 AD |
= @ T 2 input1 AO
)@ )@ n )@ 3 muxOutput AX e e T e e T T e e T s e T e T s T e T T e T e T s T T e T e T e T s e T e T e T b e e e T e T T e T e T e T T e T e T e T T b T e Te Y e T % te b e Y te b e
XE X7 e
8% 81

< >

Figure 3.8

Before test our code press “ Ctrl + S” to save it (you can choose any name). See Figure 3.9

@ save As >
Save in: | Mux_2x1 ~| - (3 c @@~
* Name - Date modified Type
. db /1272019 1:35 PM File fc
e incremental_db 8/12/72019 1:32 PM File fc
Desktop
| o
Uibranes
This PC
< >
File name: [ =1 e
Save as type: | Vector Waveform File (*.vwf) ~| Cancel

I¥ Add file to current project

Figure 3.9

Select as shown in Figure 3.10

Q Quartus Il - C:/Users/AyhamHashesh/Desktop/Workspaces/Quartus/Mux_2x1/mux2x1 - mux2x1
File Edit Project Assignments Tocls Window
|DeEenma & 2 e | -

Project Navigator

View Help

Ctri+Shift+ C

@ Stop Processing

Start Compilation Ctri+L

BS mux2x1.v

|

@ Analyze Current File
v Start >
‘B mux2iWave vt Update Memory Initialization File
=&

Compilation Report Ctri+R

Start Compilation and Simulation Ctrl+Shift+ K
Generate Functional Simulation Netlist
15‘_ Start Simulation Ctrl+1

Simulation Debug >

&y Hierarchy | B Files] & Design Units] @ e el
Compiler Tocol

Tasks
Flow: [Compilation &= sSimulator Tool
Tosk P21 Classic iming Analyzer Tool
~~ [ M Compile Design &7 PowerPlay Power Analyzer Tool
~ G- =  Analysis & Synthesis Y~ SSN Analyzer Tool

Figure 3.10
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Follow Figure 3.11

_E STTTOTatoT TOOT A — ==
Y 2 Quartus I X
Simulation mode: IFunclionaI v I IGenerate Functional Simulation Netlist
|
2
o e
Simulation input: - mux2x1' ave. vt ] - | Add Multiple Files... @ Functional Simulation Netlist Generation was successful

 Simulation period———————— 2 NAMIE OF SAVED WAVE

@ Run simulation until all vector stimuli are used

" End simulation at: |1UU Ins vl

 Simulation option

v Automatically add pins to simulation output waveforms

[~ Check outputs ‘W aveform Comparison Settings. |

I~ Setup and hold time violation detection

Glitch detection I‘l.ﬂ v
I_ Glitch d ([x]g) ns Cydone 0

[~ Ovenwrite simulation input file with simulation results EP2C20F484C7

™ Generate Signal Activity File: l | ek foa
requirements Yes

™ Generate VCD File: l | elements 1/18752(<1%)
mbinational functions 1/18752(<1%)
R lamin emmind mem N /107R2iN %\

00:00:00
5

é

g | om |

Figure 3.11: follow the steps from I to 5.

After Pressing Report, the results will be shown as Figure 3.12

Semulation mode: Functional
Iy Master Time Bax:| 1442508 o] o] Poirter:| NSm Iekervat | 17.43m Start | End |
A o 100ns 200m 30Pns
Ve i

% Name 1443 1442508
Q\ -«

w0 Selecton AQ
D | reut AD
“ w2 rout! AD
= @3 mahtpt | AU |
N INPUT1 * INPUTO® INPUTH
= INPUTO ¥ INPUT1VINPUTO INPUTO
8% < > |« 0 0 0 0 1 0 0 >

Figure 3.12

In the previous steps we can do the simulation for each component separately. But, in the
real projects, there is more than one module. So, we will need something to make our
design easier, this something called “Symbols”

17
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4 Symbols Creations

Do as Figure 3.1. This symbol will be located in the memory to give us the ability to use
it directly.

- [

LB muc Open

Remove File from Project
Set as Top-Level Entity

Create Symbol Files for Current File Quartus |l X
Create AHDL Include Files for Current File

Properties (@ Create symbol File was successful

Open in Main Window

v :
m Enable Docking -
Close “

-1

Figure 4.1 Create Symbol Files for Current File”. Figure 4.2
Select “File” >> “new” >> “Block Diagram/Schematic File” (see Figure 3.3)

New >

- SOPC Builder System ~
=- Design Files
‘- AHDL File

EDIF File
State Machine File
System¥erilog HDL File
Tel Script File
‘- Verilog HDL File
‘- %HDL File
=) Memory Files

- Hexadecimal [Intel-Format) File

‘.. Memory Initialization File
- Werification/Debugging Files
-~ In-System Sources and Probes File
- Logic Analyzer Interface File
- SignalT ap |l Logic Analyzer File
- Wector Waveform File
=] Other Files

- BHDL Include File

- Block Symbol File
- Chain Description File
- Synopsys Design Constraints File

- Text File
I oK I Cancel

Figure 4.3: Select as shown.

1]
(U]
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An empty blank (1) will be shown, double click on it well show blank (2). See Figure 3.4

Symbol X

-] Libraries:

3 Project
3 c/mydownloads/quartus/quart

™ Repeat-insert mode

I™ Insert symbol as block
I'_ 4

Figure 4.4
v" Note that: We will add the created blocks from “Blank 2” to “Blank 1.

From Figure 4.4

Number 3 (Project folder at the left side of blank 2)
contains our symbols (mux2x1 in our case).

Number 4 (the second folder) contains built-in modules like and gates, or gates, inputs
and outputs ports and several useful components.

Number 5 used to search for components

Important Notes:

e Don’t miss use buses, and be careful when you connect them as they connected as
you need and no node consist from the collision between them.

e Number 6: Orthogonal node tool: One Bus (we will use for individual inputs)

e Number 7: Orthogonal Bus tool: multiple Buses (used when declare arrays in
module, you have to name each bus!)
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Now try to build the Figure 3.5. you can Compile and Simulate it as shown previously.

v Note that: you can change the name of components by double clicking on it

: .p .r rsn‘e ..... ——— - LSJT = input0 muxOutput
pin_name1 L — input1
pin_name2 [ T Selection
Figure 4.5: System Design
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