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1. Introduction

Quartus 1l is an integrated design software for Altera's FPGAs and CPLDs. It's an
easy-to-use platform including all the necessary tools for every stage of your FPGA design.
Two editions( Subscription Edition and Web Edition ) are provided with different
performance and productivity. Quartus Il Subscription Edition has higher performance,
supporting more devices, but a valid license is required, users have to buy a license from
Altera or start a 30-day free trial. While Quartus Il Web Edition is a free, no license
required version which is targeted for CPLD and medium-density FPGA. In addition,
Altera provides a broad range of tool chains for FPGA hardware and software design. For
more information, please visit Design Software page on Altera website.

This guide will briefly introduce you how to use Quartus Il design software to create a
simple FPGA project, compile the project with an object file output and ultimately
download the file to the internal RAM of target FPGA device. Also, the steps of
programming an external serial configuration device via JTAG interface will be described.

Note: This guide is intended to give you a intuitive view of creating a simple FPGA
project using Quartus Il software. In fact, many important procedures of FPGA
design are omitted. If you want to learn Quartus Il software in depth, please read the
Quartus Il Handbook for help.


https://www.altera.com/products/design-software/overview.html

2. Get Tools Ready

2.1 Download Quartus Il Web Edition Software

If you are a beginner for Altera FPGA and haven't installed any edition of Quartus software
in your PC. Please go to Altera's download center and choose the best release version for
you. You have to register an account on Altera website before downloading is allowed.

Quartus || Web Edition

Relzass date: December, 2074 (—‘
]
Latest Releaze: vi4.] a"aﬂ"s

Design Software

Select releasze: [ 14.1 L

My
Operating System O &M Windows © "5 Linux

Download Method @ ®Akamai DLM3 Download Manager © ODirect Download

¥ The Quartus Il software version 14.1 supports the following device families: Amia I, Cyclone IV, Cyclone V,
MAK 1, MAX W, MAX 10 FPGA. ~_More

(1
Combined Files Individual Files DVD Files Additional Software

Download and install instructions: - _More
Read Altera Software v14.1 Installation FAQ
Quick Start Guide

E‘SElECl All
[#]Quartus Il Web Edition (Free)
EQuartus Il Software (includes Mios Il EDS) D
Size: 1.2 GB MD5: FB732633ECES7BEIAT 3BE45D17 2918AF UPDATE

[w]MedelSim-Altera Edition (includes Starter Edition)
Size: 1.1 GB MD5: C931A4F7F9B4306DDEEE248607993CFC
[v]Devices
You must install device support for at least one device family to use the Quartus |l software.
EArna Il device support
Size: 497.7 MB MD5: B329CEFCCZE1315BOE36CIAD41AZIFT
ECycIone IV device support
Size: 462.7 MB MD5: 599819EBE4DDBFAOBG22505B22432E86
ECycIone \ device support
Size: 1.0 GB MD5: 446D7EE5999226CD3294F830A12C53CC
[w] MAX 11, MAX V device support
Size: 11.3 MB MD5: C3EDC556ACI770DB2DD63706EECAZG54

EMA)( 10 FPGA device support
Size: 289.0 MB MD5: 73F2D4AFIEE47FCS3ACEBR19AIDBDZCE

Download Selected Files


http://dl.altera.com/?edition=web

As the image shown above, the Quartus Il software and the device packages are provided
separately by Altera. Quartus Il software is a must, but you can selectively download the
device package. Usually, it's unnecessary to download all the device packages unless you
need them all.

Note: Several release versions are provided by Altera, and different versions
support different devices. Please notice that the latest version doesn't support
some old devices, and vice versa. The table below shows the latest supported
Quartus Il software for the Cyclone series FPGA. You should decide which version
is suitable according to the device on your board. Usually, the newer version
always requires more hardware resource for your PC. Quartus Il Web Edition
14.1( You'd better choose the the latest release. ) is used for demonstration in this
guide.

~ Cyclone Series

Latest Supported Latest Supported
Quartus Il Version Quartus Il Version

(Subscription) (Web)

Cyclone V Latest Release Latest Release
Cyclone IV GX Latest Release Latest Release
Cyclone IVE Latest Release Latest Release
Cyclone I LS 131 13.1
Cyclone Il 13.1 13.1
Cyclone Il 13.0sp1 13.0sp1
Cyclone 13.0spi1 11.0sp1

Note: We have released the EP1C3 Starter Board based on the first generation Cyclone
FPGA —EP1C3T144, so Quartus Il Web Edition 11.0spl or older version is recommended
for this board.




2.2 Install Quartus Il Software

1) Double-click the setup executable file to start the installation wizard. Click the Next
button to next window.

Setup - Quartus II Web Edition (Free) 14.1.0.186

Welcome to the Quartus II Web Edition (Free) 14.1.0.186 Setup Wizard.

For more information about Altera software, go to hitp:/fwww altera.com.

< Badk | Mext = | |

2) Click the "I accept the agreement" radio button, and click Next button to next
window.

You can view the full license agreement at the link below or use —install_lic option from command-ine to get the license agreement
files before the installation. You must accept the terms of the agreement befare continuing with the installation.

http:ffdl.altera.com/eula

QUARTUS(R) II LICENSE AGREEMENT VERSION 14.1, ALL
DISTRIBUTIONS (WEB DOWNLOAD, DVDS)

Copyright (C) 1991-2014 Altera(R) Corporation.  All rights

reserved. "Quartus" is a registered trademark of Altera Corporation

in the .5. and other countries. Any other trademarks and trade names
referenced here are the property of their respective owners. Certain
files, programs, or other materials provided in connection with the
Licensed Software may originate or contain components from Third Party
Licensors and are licensed to You pursuant to the terms of the

o 1 accept the agreement
Do you accept this license?
I do not accept the agreement

InstallBuilder

< Badk || Mext = || Cancel




3) Specify the installation directory, click Next button to next window.

Installation directory

Spedify the directory where Quartus II Web Edition (Free) 14, 1.0, 186 will be installed

Installation directory |C:\alhera\14.1| |

InstallBuilder

4) The check box is enabled by default. Click Next button to next window.

Select Components m
®

Select the components you want to install

= Quartus II Web Edition (Free) You can add additional device support to an existing

E Quartus 1T Software (indudes Nios IT EDS) (4563ME) Quartus IT software installation without having to reinstall
the entire software package. Use the Install Devices
command on the Tools menu in the Quartus II software to
get started.

Select a component for more information

InstallBuilder




5) A summary window appears. Click Next button to start the installation process.

Ready to Install

Summary:

Installation directory: C:\alterali4. 1
Required disk space: 4302 MB
Available disk space: 12905 MB

InstallBuilder

6) Please wait patiently. This will take several minutes.

Installing

Wait while Setup installs Quartus II Web Edition (Free) 14. 1.0, 186
Installing
Unpacking files

InstallBuilder




7) When the installation completed, a window appears and guides you to install the USB
Blaster driver software. Click Finish button.

Quartus I Web Edition (Free) 14.1.0.186 Installation Complete

Setup has finished installing Quartus II Web Edition (Free) 14.1.0.186.
Launch USE Blaster II driver installation

Create shortcuts on Desktop
Launch Quartus IT (G4-bit)
] Provide your feedbadk

Cancel

8) This is the driver installation wizard. Click Next button to install the driver.

Welcome to the Device Driver
Installation Wizard!

Thig wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Mext.

< Back




9) Click Finish button to complete the wizard.

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. i your device
came with instructions, please read them first.

Drriver Name Status
W' Altera (WinUSB) JTAG c... Readytouse

< Back Cancel

10) The Quartus Il software will be automatically launched. Enable or disable the Quartus
Il Talkback function as you like.

Quartus Il 64-8it -8
®

cxnamnon | @)
DELD a2l 20 e A X PP OO0 HAO9A N

Lp——

B Comptaton Herarchy

Enable | advenced

_ 4 QUARTLS 1 SOFTWARE - TAUBACK PEATLRE
Drexcy | Bire ‘

Flow: Complaton

View Guartos
O Viomaton

Mo AT v

Messges

\ st /\ Processrg /

0% 0000



11) A message window appears warning you that no devices have been installed. Click
Yes button to install the device package.

@ You successfully installed the Quartus II software, but did not install any devices. Do you

want to launch the device installer to add devices?

| | Help

12) The devices setup wizard is launched. You must ensure that you have downloaded
the device packages you need from Altera website. Click Next button to next window.

Setup - Quartus II Web Edition (Free) 14.1.0.186 Devices

Welcome to the Quartus II Web Edition (Free) 14.1.0. 186 Devices Setup Wizard.

For more information about Altera software, go to http:ffwww.altera.com.

Next = || Cancel

13) Specify the location where the device package is saved. Click Next button to next
window.



Download Directory

Specify the directory that contains the Quartus II device files {.qdz).

Download directory: |C:\Users%dam\Downloads

If you need to download device support files, you can download them from the Download Center page of the Altera website:
https: /fwww . altera,com/download

InstallBuilder

14) The devices available will be automatically listed in the window. Enable the relative
check box if you want the device to be installed. Click Next button to next window.

Select Components m
&

Select the components you want to install

B
=

InstallBuilder




15) Click Next button to start installing.

Ready to Install

Summary:

Installation directory: c:/faltera/14. 1
Required disk space: 2424 MB
Available disk space: 8358 MB

InstallBuilder

16) Please wait while the installation is in progress.

Installing

Wait while Setup installs Quartus II Web Edition (Free) 14. 1.0, 186
Installing
Installing Cyclone IV...

InstallBuilder




17) Click Finish button to exit the wizard.

Quartus I Web Edition (Free) 14.1.0.186 Installation Complete

Setup has finished installing Quartus II Web Edition (Free) 14.1.0.186.

Cancel

18) If you want to install a new device in the future, please go to Tools -> Install
Devices... in Quartus Il main window. Quartus Il also provides a standalone Device
Installer software, you can find its shortcut in your Start Menu.
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19) Right now, you have successfully installed the Quartus Il software and the driver
software for USB Blaster. You can plug USB Blaster to your PC, and check if the
cable is successfully recognized.

File Action View Help
e @ EmI®E

[ &= Keyboards

[ ﬂ Mice and other pointing devices

[ -,;_J Menitors

[ I? MNetwork adapters

& |5 Other devices

[ @ Print queues

[ R Processors

3 Sensors

bl Software devices

[ ﬂ' Sound, video and game controllers

[ C— Storage controllers
[ M System devices
a a nivc izl B o
eneric UsSE Hub
§ Generic USB Hub
§ Generic USB Hub
i Intel(R) 7 Series/C216 Chipset Family U5SE Enhanced Host Controller - 1E2D
i Intel(R) 7 Series/C216 Chipset Family USB Enhanced Hest Controller - 1E26
i Intel(R) USE 3.0 eXtensible Host Controller - 0700 (Microsoft)
i USE Compaosite Device
i USE Compaosite Device
§ USB Root Hub
§ USB Root Hub
§ USB Root Hub (xHCI)

20) You have to reinstall the USB Blaster driver if it was not properly installed in the
previous steps. The driver software is located under ..\ altera\14.1\quartus\drivers
directory.

If you don't know how to install the USB Blaster driver. Please read
USB-Blaster Download Cable User Guide first, or Google the subject for help.



https://www.altera.com/content/dam/altera-www/global/en_US/pdfs/literature/ug/ug_usb_blstr.pdf

3. Create a new project

Quartus |l software uses the concept of project to manage the input and output files in
FPGA design. It's easy to understand what a project is if you have some experience in C
code development for a microcontroller. This section will walk you through the process of
creating a new FPGA project. Verilog HDL is used to describe the function of the hardware.
The project will be compiled with an object file output. The generated configuration file will
be downloaded to the target device to check if the hardware is running as we expected.
This is a very simple project and we name it LED_BIlink. Just as its name indicates, one
LED will blink with a fixed interval. Ultimately, the hardware will be verified on EPACE6

Mini Board.

Note: In this guide, you don't need to understand the details of the example code if

you don't have any knowledge of Verilog HDL.

1)

A floating window appears helping you get a quick start for designing a project or learning
Quartus Il software. You can disable this startup window by clicking the Don't show this

Start Quartus Il software by double-clicking the shortcut icon.

2
el
1

i

screen again check box.

2)
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Getting Started
With Quartus® Il Software
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Go to File -> New Project Wizard...


http://www.ebay.com/itm/111621868286?ssPageName=STRK:MESELX:IT&_trksid=p3984.m1555.l2649
http://www.ebay.com/itm/111621868286?ssPageName=STRK:MESELX:IT&_trksid=p3984.m1555.l2649
http://www.ebay.com/itm/111621868286?ssPageName=STRK:MESELX:IT&_trksid=p3984.m1555.l2649

3) An introduction window tells you what you should do next when creating a

4)

D new... ol
I Open... cul+o

Close Cirl+F4
[E% Open Project... crl4d

Save Project
Close Project

File Properties...

Create | Update
Export...
Convert Programming Fies.
R Page Setup...
[& PrintPreview
& print.., cir+p

Recent Files

[ == crls
Save As.
& save al Ctrl+shift+5
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Click Next button to next window.
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& Compilation Herarchy “introduction
The New Project Wizard helps you create a new project and preliminary project settings, incuding the follning:
. Project name and drectory
. Neme of the top-level design entity
. Project fles and ibraries
. Target device family and device
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You can change the settings for an existing project and specify additional project-wide settings with the Settings command (Assignments menw). You can use

the various pages of the Settings dialog box to add functionality to the proj

I Don't show me this introduction again

View Quartus I
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Cancel
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project.

Specify the directory for this project and type the project name and top-level entity
name as shown below. Click Next button to next window.
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Epirectory, Name, Top-Level Entity [page 1 of 5]

By Hrarcry B

Tasks

Flaw: [Compiaton

Whatis the working directory for this project?

|2 \psersiadam\pesktop\£D_Bink B
Whatis the name of this project?
[iED_Bink]

Whatls the name of the top-evel design entity for this project? This name is case sensitive and must exactly match the entity name in the desion fll.
[ gtk

Use Existing Project Settings...

Task
P _Analysis &Synthe}
Edit Settings
BB View Report
P Analysis &Ela)
P Partition Mer
3 Netist Viewer} View Quartus Il
g emiier
‘ Documentation
- A .
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5) Select appropriate device for this project ( EPACEGE22C8N is stuffed on EP4CE6

Mini Board

@

File Edit View Project Assignments

), click Next button to next window.
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Select the family and device you want to target for compilation.

Device family Show in "Avalable devices' list
Famiy: [Cycone IVE =l || pacage:  [Tore
Devices: [Al =0 || Pncont: [

Ll L Ll

[ Target device Speed grade: [8

" Auto device selected by the Fitter ¥ show advanced devices
(% Spedfic device selected in"Available devices' list I™ HardCopy compatible only
€ Other: nfa

Flow: |Compilation

Task

= W Compile Design
| | &M Analysis &Synthe)
] Edit Settings
B view Report
P Analysis &El
b W Partition Mergf
B {3 Netlist Viewer|

& R view

- —

K |

Ty‘pElHEssagE

Available devices:

Name CoreVoltage | LEs | UserI/os | MemoryBits | Embedded multiplier 9-bitelements | PLL |aldl

EP4CEIDE2ICE | LV W3 92 423936 % 2 0

EP4CEISEZ08 | 1.2V |15408 |82 | 516098 112 |4 |20

EP4CE22E2208 | 1.2V (22320 |30 608256 132 |a |20

p View Quartus |l
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— . —

s Documentation =

HardCopy: | = L wr o am wn

I LimitDSP &RAM to HardCopy device resources |
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I

e 5]

¥ | [Location: I =
0% 00:00:00 y

6) Ignore the EDA tool settings in this step, because we will not simulate the project.
Click Next button to next window.
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Specify the other EDA tools used with the Quartus IT software to develop your project.
EDA tools:
Tool Type Tool Name Format(s) Run Tool Automatically
Design Entry/Synthesis § <None> || <None: _~|I™ Run this tool automatically to synthesize the current design
Simulation <None> || <None: _~|I” Run gateevel simuiation automatically after compilation
Timing Analysis <None> || <None> _~|I™ Run this tool automatically after compilation
Formal Verification  [<flane>- I
Board-Level Tining <None> ~]
i o
Bin o oo e B
Tasks Signal Integrity <Nane> ~]
Flaw: |[Compiaton Boundary Scan <None> I
Task
P _Analysis &Synthe}
EditSettings
B View Report
P Analysis & Ela]
P _Partition Mer
3 Netist Viewer} View Quartus Il
RTL Views Information
A — =
‘ Documentation
m
% [zpelmesanan |
s
<back || mext» Firich Cancel Hebp
gl L]
&\ system /\ Processing ]\ Extrainfo J\ info J\ Warring J\_Cribeal Warning ]\ Errer ]\_Suppressed ]\ Fag
§ [essage: NI =S B[ ==

0% o000:00

7) Asummary window lists all the settings you specified in previous steps. Click Finish
button to exit this wizard.

a Quartus Il - o
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Project Navigator
& &, y [page 5 of 5]
When you cick Finish, the project will be created with the following settings:
Project directory: C\Users|Adam\pesktop . ED_Bink.
Project name: LED_Bink
Top-evel design entity: LED Bink
Number of fles added: 0
Number of user lbraries addeds 0
Device assignments:
Family name: Cydone IVE
Byrierwcy B | o e ecssercs
Tasks EDA tooks:
. | Compiaton Design entry/syr <Mone > (<Hone>)
Simulation: <Mene:> (<Hone=)
Task
> Compie Do Timing analysis: <Mene’> (<None=)
W Anzlysis a5ynthe)|  Operating conditions:
Edit Settings VCCINT voltage: 12v
B view Report
P Analvsis 8.6 Junction temperature range: 085C
P _Partition Merg)
3 Netlist Viewer View Quartus Il
T 8 RIL view Information
S ELRTL Ve —— )
‘ Documentation
- m
e I
&
<ok | weis || Fme | concel Help
gl 2
& \_system /X Processing J/\_Exira Info /N info /\ Warning J\_Cribcal Warning ]\ Error_/\_uppressed J\_Fag
£ [essage: N B[ ez

0% om0 .

8) The main window of Quartus Il software will appear in front of you. You can spend
some time to tour around and get familiar with the layout of the user interface. Then
click File -> New... ,and select Verilog HDL file to create a new HDL code file for this
project.



@ Quartus Il - C/Users/Adam/Desktop/LED_Blink/LED_Blink - LED_Blink = B
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9) Copy the following code to the blank file you just created. Save the file as
LED Blink.v.

module LED_Blink( CLK_50M, Reset, LED );
input wire CLK_50M;

input wire Reset;

output reg LED;

reg[24:0] count;

parameter CNT_MAX = 25'b1_0111 1101_0111_1000_0100_0000;

always@( posedge CLK_50M )
begin
if( Reset == 1 || count == CNT_MAX)
count <= 0;
else
count <= count + 1'b1;
end

always@( posedge CLK_50M )
begin
ifl Reset==1 )
LED <= 0;
else
begin
if( count == CNT_MAX)
LED <= ~LED;



end
end
endmodule

Fle Edt View Project Assignments Processing Tools Window Hep &
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Project Navigator 5 x

Entity
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£ VerlogLv*
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261
265 b/

By Cycone IV E: EP4CE6E22CH |
]

1 Omodule LED Blink( CLK 50M, Reset, LED );
LD _flink & 2
3 |input wire CLR 50M;
4 | input wire Reset;
5 |outpur reg LED:
5
7 |zeg(ze:0] eount;
8
9 | parameter CNT_MAX - 25'b1_0111 1101 0111 1000_0100_0000;
10
11 | always@( posedge CLE_50M )
12 Hbegid
13 if( Reset == 1 || count == CNT_MAX )
18 count <= 0;
15 else
16 count <= count + 1'bl;
Bvisacy [ Brim | Fompma] | 1 |
Tasks x| 19
20 | always@( posedge CLK_SOM )
Flow: |Compiation ] Customize. 21 Dbegin
22 if( Reses == 1 )
TES = 23 LED <
»_Compile Desian 24 else
P Analysis & Synthesis 25 [] begin
] Edit Settings 26 if( count == CNT_MAX )
ER View Report 27 LED <= ~LED:
W Analysis & Elaboration 28 F  end
W partition Merge 29 end
3 Netist Viewers 30
RTL Viener 31 -
@ State Machine Viewer = 32 endmodule

1ype| Message

Messages

Locate

0%  00:00:00

10)

IDESH@ S| % EBE@ B s

Click Processing -> Start Compilation to compile this project.

le Edit View Project Assignments | Processing Tools Window Help & l
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Project Navigator

/) Analyze Current Fie
Start
Update Memory Initialization File

Entity

Cydone IV E: EP4CESE22C
# LED_Bink

LED_Biink.v

[A%%K%% 0S8

D Blink( CLK 50M, Reset, LED };

201
b/

re CLE_50M;

& Compiation Report: ChlR
re Reset;
£ PowerPlay Power Analyzer Tol g LED;
W SSN Analyzer Tool count;
B
9 |parameter cNT_Max = 25'p1_0111_1101_0111_1000_0100_0000;
10
11 always@( posedge CLE_SOM )
12 [Hbegin
13 if( Reset = 1 || count == CNT_MAX )
18 count
1s else
18 count <= count + 1'B1;
Ay Hierarchy | Bl Fies | 7 Design nits i; end
Tasks & x 19 o
20 always@( posedge CLE_SOM )
Flow: |Compiiation v | Customize... 21 [Hbegin
22 if( Reset =1 )
Task = 23 LED <= 0
P Compile Design 24 else
Analysis ynthesi 25 o begin
] Edit Settings 26 if( count == CNT_MAX )
E= view Report 27 LED <= ~LED;
W Analysis & Elaboration 28 [ end
W Partition Merge 29 end
3 Netlst Viewers 30
RIL Viewer 31 r
| @ State Machine Viewer 32 | endmodule
x
& [rvpe[message

Starts a new compiation

L}
2 \_system /\ Processing /\_Extra Info J\ _Infa /\ Warning J\_Criical Wiarring /\_Errar J\_Suppressed /\
H= 2| ¥ [[octon: =1

0%  00:00:00

11) After compilation, a report window outlines the result of this compilation.
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LED Blink module.

12) Click Assignments -> Pin Planner, to assign the input/output pins for the
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13) Enter the pin number for each signal in the Location column. The pin number
shown below is just for reference. You should refer to the schematic of your



board for pins connection.
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14) Recompile this project. This time the pin assignment information will be added during
compilation. Power the EP4CE6 Mini module and connect the USB Blaster cable to
the JTAG interface after the project is compiled successfully.

15) Click Tools -> Programmer to start the programming software.
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Info: Worst-case minimum pulse widcth slack 1s -3.000

Info: Design is not fully constrained for Setup requirements
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@) Info: Quartus IT TimeQuest Timing Rnalyzer was successful. 0 errors, 4 warnings

i\ Warning: Skipped module PowerPlay Power Analyzer due to the assignment FLOW_ENABLE POWER ANALYZER

‘1) Info: Quartus IT Full Compilation was successful. 0 errors, © warnings ~
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Opens a Programmer window 100% 00:00:11

16) The programming software will automatically detect the available devices in the JTAG
chain during startup and then list the result in the window.
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I Enable real-time ISP to allow background programming (for MAX I and MAX V devices)
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17) Sometimes you may encounter a problem that the USB download cable is not
successfully detected, just as shown below. Click Hardware Setup... button, and
select the USB Blaster in the dropdown list. Click Close button to exit.

File

Edit WView Processing Tools Window Help ) Search altera.com )
TR [r— ] e S— ]

Enable real-time ISP to allow background programming when available

b File Device Checksum Usercode Program/ Verify Blank- Examine
Bl Start Configure Check

LED_Blink.sof EPACE6E22 DOOAI3EC  FFFFFFFF
i stop it =0

@ Auto Detect

3 Delete

[ Add File...

% Change File...

(3 save File

(2% Add Device...
Tup
1% Down




kTN Programmer - C;/Users/Adam/Desktop/LED_Blink/LED_Blink - LED_Blink - [LED_Blinkcdf] — O
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Enable real-time ISP to allow background programming when available
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ﬁl Auto Detect Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window.

2 Delete

Currently selected hardware: |No Hardware - ‘

Available hardware items o Harduiare
< . Hardware Server Port Add Hardware >

(2 Add File...

% Change File...

[} I UsB-Blaster Local UsB-0
Save File Remove Hardware
2% Add Device...
Thup
TDI
1% pown
TDO
—

18) Click the Auto Detect button to start JTAG chain scan.

Fle FEdit View Processng Tools Window Help 5
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Enable real-time ISP to allow background programming when available
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| R Configure Check Bit CLAMP

i stop

¥ Change File...
|l save File
tiup

1 Down

19) Atip window appears, select the device EP4CE6( The device name should match the
one soldered on your board ).
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Programmer - [Chain1.cdf]
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1% Down

20) Click the <none> file to highlight it and then Click Change File... button, navigate to
the LED_BIlink.sof file and click Open button.
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[ Add File.
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[l save File

[ Add Device...
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1% Down
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[ Add File.
|l save File
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1 Down
TDO
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File name:  |LED_Blink.sof [[ open |
Fies of type: |Programming Files (*.sof * pof .jam *.jbc *.ekp .jic) - \ Cancel \




21) Enable the Program/Configure checkbox, and click Start button to program the
device.

Fle FEdit View Processng Tools Window Help 5 Search altera.com @
= ]‘
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Enable real-time ISP to allow background programming when available
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3 Delete
[ Add File.
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[l save File
[ Add Device...
tiup
1% Down

22) The status is displayed in the progress bar.

Fle Edit View Processng Tools Window Hep 5 Search altera.com @
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g Auto Detect
3 Delete
[ Add File.
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|l save File
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In the previous steps, the configuration file is downloaded to the internal RAM of FPGA
device. Data will be lost after power off( Unlike the ROM device, power is required for
RAM to keep data ). In the following steps, we'll learn to program the nonvolatile serial
configuration device EPCS4. Data stored in EPCS4 will be loaded into internal RAM of
FPGA during power up or when CONFIG button is pressed. In this configuration scheme,
the FPGA device works as a bridge/flash loader between JTAG download cable and
configuration device.



23) Click File -> Convert Programming Files... in Quartus Il main window.
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J) Info: Worst-case minimum pulse width slack is -3.000
i~{d) Info: Design is not fully constrained for setup requirements
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24) Select the correct value for the properties as shown below.

1)
(2)
3)
(4)

(5)

Select JTAG Indirect Configuration File(.jic) as the programming file
Select EPCS4 as the configuration device.
Rename the output file as LED_Blink.jic.

type.

Click Flash Loader and then click Add Device... button, select Cyclone IV E in

device family and EP4CES6 in device name. Click OK button to exit the

window.

Click SOF Data, and then click Add File... button, navigate to LED_BIink.sof file

and click Open button.

File Tools Window

Specify the input files to convert and the type of programming file to generate.
You can also impert input file information from other files and save the conversion setup information created here for
future use.

—Conversion setup files

Open Conversion Setup Data... | Save Conversion Setup...

—Output programming file

Programming file type: IJTAG Indirect Configuration File {,jic) I
Options... Configuration device: IEPCS4 I * | Mode: IAchue Serial

File name: ILED*B"nk'j‘c I
Advanced. .. Remote/Local update difference file: |NONE

¥ Memory Map File

rInput files to convert
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Device family Device name
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File name: |LED_BIink.soF

Files of type: |SR‘.AM Object Files (*.s0f)

25) Click the Generate button located at the bottom-right of the window.

w Convert Programming File - C/Users/Adam/Desktop/LED_Blink/LED_Blink - LED_Blink - = [

File Tools Window

x

Speafy the input files to convert and the type of programming file to generate.
You can also impart input file information from other fles and save the conversion setup information created here for
future use.

~Conversion setup files

Open Conversion Setup Data... Save Conversion Setup...

—Output ing fle

Programming file type: [ITAG Indirect Configuration File (.jic)
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File name: |LED _Bink.jic
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Remove
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Down

Properties

LR }

Generate Close

o |

!



26) Go to Programmer window and click Change File...

button, navigate to

LED_BIlink.jic file and click Open button.

a Quartus Il - C:/Users/Adam/Desktop/LED_Blink/LED_BIlink - LED_Blink = B
File Edit View Project Assignments Processing Tools Window Help
IDSAG (B3 @0 o [|fmmm AR @RS T ¥ O @ 8Ae® |
Project Navigator #x| & LD Birk = o @ Compiation Report 8|
Lrabie o eontents " S
m & Programmer - C:/Users/Adam/Desktop/LED_Blink/LED_Blink - LED_Blink - [LED_Blink.cdf]* = B8
T o LD g | Fle Edt v ndow_Hep ®
A etup... | [Use-slaster [Use-0] Mode: [TTAG | erogress: 100% (Successhl) |
I Enable real-time ISP to allowr background programming (for MAX II and MAX V devices) )
st | i | Device Checksum | Usercode | Eé:gﬁrg::é venfy| Sartc | Examine | seasiy |Er | E::w| |
- LED_Blink.sof EP4CESEZZ 000AL3EC FFFFFFFE 2 Il ™ ™
Stop
i x
- | Rodeie | Lookin: [, Co\sers Adam Deskion\LED Bink oo oREE
&H\Evavdﬂ @ addFie... &  Comauter
(e [ 2 adam
Tasks & change Fie....
Flow: [Compiation [ seve Fie
1E & Add Device...
~ >
4 ] b ot _|
Yoown
v
E
L “
<
o
o [ e [mesuun. Flename:  [LED Bink.jc Open 4 -
T Iorar Files of type: [Programming Fies (*.5of = pof .jam *.jbc *.ekp =.ic) =] concel
o <l
ns

Message: 0 of 190

u
o8\ Warning:

PPPPPP

ar
Skipps

II TimeQuest Timing Rnalyzer was successfu.
ed moduls PowerPlay Power Analyzer dus To the assignment FLOW ENABLE POWER _ANALYZER
@) Info: Quartus IT Full Compilation was successful. 0 errors
4

eeeeeee

8 warnings

.2

\Info (87) J\ Warning (3] /

95, 5
i‘ i‘ JLocation:

= Loate
wo%  o0w0ws

27) Enable the Program/Configure check box and click Start button to program the
external serial flash EPCS4. After configuration, press the CONFIG button on the
EP4CE6 Mini Board to force target device to reload the configuration from serial

memory.

Fie Edit View Processng Tools Window Help &)

b Auto Detect
X Delete
2 Add File...

B changeFile...

il
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Fie Device Checksum Usercode Program/ | Verify | Blank- | Examine | Security | Erase | 1P
i start | Configure Check Bit CLAMP
Factory default enhanced .. EP4CE6 000CF315 FFFFFFFF I T T r T
ulls stop - LED_Blink.jic EPCS4 02750006 Ic2 r r r I I I

B save Fie
[ Add Device...
fbup
$ooown

el

The EP4CES6 device has some dual-purpose pins. They could be used as general
I/Os if the reserved functions are not needed. In addition, you could configure the
state the of the unused I/O pins of a project. The steps are shown below.



28) Go to Assignments -> Device
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13 if( Reset || count == CNT MEX ) @ search for Partner P
14 count <
1is else
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18
M [Tasks wex](yy L

Flow: | Compilation - 20 2lways@( posedge CLK S0M )

21 Hboegin

Task 22 if( Reset )
S " 23 LED <= 0;
Compile Design 24 else
b B Analysis & Syntnesis 25 O begin
b I Fitter (Place & Route) 26 1f( count == CNT_MAX )
© B Assembler (Generate programmi | 27 LED <= ~LED?
b T t Timing An 22
imeQuest Timing Analysis = nd
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29) You can configure the state of the unused pins under Unused Pins category.

Category:

Configuration

P’E'Emml E Files Specdify device-wide options for reserving all unused pins on the device. To reserve individual dual-
purpose configuration pins, go to the Dual-Purpose Fins tab. To reserve other pins individually, use
the Assignment Editor,
Rezerve all unused pins: I.ﬂ\s output driving ground J
Description:
Reserves all unused pins on the target device in one of 5 states: as inputs that are tri-stated, as
outputs that drive ground, as outputs that drive an unspecified signal, as input tri-stated with bus-
heold, or as input tri-stated with weak pull-up.
Reset |

OK. Cancel | Help |




30) Configure the dual-purpose pins under the Dual-Purpose Pins category.

Category:

- General

- Configuration

- Programming Files
~ Unused Pins

- Capadtive Loading

~ Pin Placement
ror Detection CRC
- CwP Settings

8 Dusl-Purpose Pins

Dual-Purpose Pins

whichis: Active Serial

Spedify how dual-purpose pins should be used after device configuration is complete. The default
settings for each pin depend on the current configuration scheme selected in the Configuration tab,

Mote: For HardCopy, these settings apply to the FRGA prototype device.

Dual-purpose pins:

Name

Value

DCLK Use as programming pin

Data[0] As input tri-stated

Data[1]/ASDO As input tri-stated
Data[7..2] Use as regular /0
FLASH_nCE/nCS0 As input tri-stated

i ifal
nCEQ Use az regular 1/0

Description:

regular 1jO pin.

Spedifies how the nCEOD pin should be used when the device is operating in user mode after
configuration is complete. The nCEQ pin can be reserved as dedicated nCEQ programming pin or a

Reset |

oK.

Cancel | Help |

Congratulations! You have learned the basic knowledge of how to use the Quartus I
software to implement a FPGA design by yourself. Maybe the process is boring, but you'll

be happy after finishing this guide step by step, because you'll be able to create more
interesting projects easily. Thank you!
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