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This document describes the scope of Altera’s DEdlbpment and Education
Board and the supporting materials provided by Atiera Corporation. It also
explains the installation process needed to us&@ liard connected to a computer
that has the Quartus Il CAD system installed on it.
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Altera’'s DEO Development and Education Board preva perfect platform for
creating your cutting edge design in programmatgcl It uses the state-of-the-art
technology in both hardware and CAD tools to expstselents to a wide range of
topics covered in typical courses. The power ofitbard is such that it is also highly
suitable for a variety of design projects as welfa the development of sophisticated
digital systems.

1. Purpose of the DEO Board

The DEO is the next generation of development ahet&ion board, equipped with

Altera Cyclone Il 3C16 FPGA device, which offers,408 LEs. The board provides

346 user 1/O pins, and is loaded with a rich sdtafures that makes it suitable to be
used for advanced university and college courseswell as the development of

sophisticated digital systems.

2. Scope of the DEO Board and Supporting Material

The DEO development board is designed in a congiaetthat has all the essential
tools for users to gain knowledge in especiallyaar®f digital logic, computer
organization and FPGAs. The DEO combines the Altevapower, low-cost, and
high performance Cyclone Il FPGA to control theigas features of the DEO boar
The DEO development board includes software, rateredesigns, and accessories
required to ensure the user simple access in duajuheir DEO board.
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Finally, it is possible to connect other user-deed) boards to the DEO board by
means of two GPIO expansion headers. Software ¢gedviwith the DEO board
features the Quartus Il web edition design toolsergé are also several applications
that demonstrate the utility of the DEO board.

3. Installing the Altera Design Software

The Quartus Il software is the primary FPGA devalept tool used to create the
reference designs used. Some reference designheiddios Il soft-core embedded
processor, it is necessary to install the softweoe

Install the following software from the accomparyiBVD in the directory Altera
Complete Design Suite or from the Altera web pagsw.altera.com/download

Install ALL of the following:
* Quartus Il software version
* Nios Il EDS

4. Install the USB Blaster (Windows XP, Vista)

The DEO board includes integrated USB Blaster dingdor FPGA programming.
However, for the host computer and developmentdt@arcommunicate, you must
install the USB Blaster driver on the host computer

The DEO board is shipped in a package that incluaegarts necessary for its

operation. The only essential parts are 7.5V padapter, power cable and the USB
cable. Plug in the power cable which connects togvaadapter to provide power to

the board. Use the USB cable to connect the USBexdor (the one closest to the
power switch) on the DEO board to a USB port ommpguter that runs the Quartus Il

software. Turn on the power switch on the DEO board

For USB-Blaster Driver installation on Windows 2080d Windows XP Systems
perform the following steps below:

Step 1. Recognize the new hardware connected:
The computer will recognize the new handwveonnected to its USB
port, but it will be unable to proceed if it doesthave the required
driver already installed. The DEO board is progradnby using
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Step 2.

Altera’s USB-Blaster mechanism. If the USB-Blasthiver is not
already installed, the New Hardware Wizardrigure 1will appear.

Specify the path for USB Blaster driver:

Since the desired driver is not availatnhethe Windows Update Web
site, selectNo, not this time response to the question askedchokl
Next. This leads to the window iRigure 2 The driver is available
within the Quartus Il software. Hence, select Ihdtam a specific
location and clickNext to get toFigure 3.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard
Wfindaws will zearch far current and updated software by

looking on your computer, on the hardware installation CO, or on
the Windows Update web zite [with pour permizsion).

Ohnline privacy information

Can Windows connect to Windows pdate to zearch for
zoftware?

() Yes, this time only
() ez, now and every time | connect a device
() No, nat this time

Click Mest to continue.

l Mext > l[ Cancel ]

Step 3.

Figure 1. Found New Hardware Wizard.

Select appropriate driver version for USB Blaster:

Now, choose Search for the best drivethese locations and click
Browse to get to the pop-up box iRigure 4 Find the desired driver,
which is at location \Quartus Il system directory>\drivers\usb-blaster.
Click OK (For Quartus Il version 6.1 and later, selectappropriate
driver version based on the 64-bit or 32-bit Quartiuversion.) and
then upon returning tBigure 4click Next. At this point the installation
will commence, but a dialog box Fgure 5will appear indicating that
the driver has not passed the Windows Logo testiigk Continue

Anyway.



Found Mew Hardware Wizard

Thiz wizard helpz you ingtall zoftware far:

ISB-Blaster

f'\':_:l If your hardware came with an installation CD
or floppy disk, insert it now.

“What do pou want the wizard to do’?

{3 Install the software automatically [Fecommended)
(%) Install from a list or specific lacation [Advanced)

Click Mext to continue.,

[ < Back ” Mext = ][ Cancel

Figure 2 The driver is found in a specific location.

Found New Hardware Wizard

Please choose your search and installation options. 5

b3

{*) Search for the best driver in these locations.

|z the check boxes below to limit or expand the default zearch, which includes local
pathz and removable media. The best driver found will be installed.

Search removable media [floppy, CO-ROM..]

Iniclude thiz lozation in the zearch:

C:halkerah 7 2hquartughdriversusb-blasteris a2 L

() Don't zearch. | will chooze the driver ta install,

Chooge thiz option to gelect the device driver from a lizt. wWindows does not guarantee that
the driver pou chooze will be the best match for your hardware.

[ ¢ Back ” Mewxt » ][ Cancel

Figure 3. Specify the location of the driver.



Browse For Folder

Select the Folder that contains drivers For wour hardware,

= [=) quartus -
I bim
5 bins4
[ carnrnan
[ cusp
=l [Ty drivers
) i3es
|2 sentinel
[= |2 ushb-blaster
I x32
1) =64 b

To wiew any subfolders, click a plus sign above,

[ O, ] [ Cancel ]

Figure 4. Browse to find the location.

Step 4. The USB Blaster is ready for use.
The driver will now be installed as indea inFigure 6 Click Finish
and you can start using the DE3 board

Hardware Installation

L | "_\ The zoftware wou are installing for this hardware:
L
Altera I1SB-Blaster

has nhot pagzed Windows Logo testing ko werify ite compatibility with
thiz wersion of Windows. [Tel me why this testing iz imporkant]

Continuing your installation of thiz software may impair
or destabilize the comect operation of your spstem
either immediately or in the future. Microsoft strongly
recommends that you stop thiz inztallation now and
contact the hardware vendor for zoftware that has
pazsed Windows Logo testing.

[ Continue dngsway ] [ STOP Installation ]

Figure 5. There is no need to test the driver.



Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installng the software for:

% Altera USB-Blazter

Click Finizh to cloge the wizand.

Figure 6. The driver is installed.

For USB-Blaster Driver installation on Windows \Asbystem perform the following
steps below:

Step 1. Recognize the new hardware connected:
The computer will recognize the new handwveonnected to its USB
port, but it will be unable to proceed if it doesthave the required
driver already installed. The DEO board is progradnby using
Altera’'s USB-Blaster mechanism. If the USB-Blastiiver is not
already installed, the New Hardware Wizard will eapp

Step 2.  Specify the path for USB Blaster driver:
On the Found New Hardware Wizard windovickec Locate and
install driver software to continue. On the Found New Hardware —
USB Blaster window, click don’t have the disk Show me other
optionsto continue.

Step 3.  Select appropriate driver version for USHlaster:
Click Browse my computer for driver softeato continue. Click
Browse... and browse to the location of the driver on yoystem:
\<Quartus Il system directorydrivers\usb-blaster. Click OK.

Step 4. Installing USB Blaster driver.
Click Next to install the driver. Clickinstall this driver software
anyway when the Hardware Installation warning appearskGTlose
when the driver installation is completed Reboairysystem.



5. Power up the DEO Board

The DEO board comes with a preloaded configurdtibstream to demonstrate some
features of the board. This bit stream also allogers to see quickly if the board is
working properly. To power-up the board perform fibklowing steps:

Step 1. Connect the provided power cord from the 7.5V poadapter to the
wall jack as shown iirigure7. (Please make sure the voltage supplied
is the same with the specification of power supply.

Step 2. Connect the provided DEO power cable from the cotameof 7.5V
power adapter to the power connector (J7) on the Rtard.

Step 3.  Turn on the power by pressing the ON/OFF switch $pdh the DEO
board.
At this point you should observe the following:
* All user LEDs (LEDO~LED?9) are flashing
» All 7-segment displays(HEXO and HEX3) are cyclihgough the
numbers O to F
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Figure 7. The connection setup for DEO board avdepsupply

6. Programming the FPGA Device on the DEO Board

If users would like to program their own SRAM Objddle (.sof)into the FPGA
device on the DEO board, please perform the folgvgteps:

Step 1. Connect the power adapter to the power conneci®rdd the DEO

board to a power outlet.

Step 2. Connect the USB cable to your host computer andJ® blaster port



Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

(J8) on the DEO board.

Turn on the power by pressing the ON/OFF switch {3W

Open Quartus Il software, Chooskeols > Programmer. The
Programmer window opens. Segure 8

Click Hardware Setup.

If it is not already turned on, turn on the USB-®k [USB-0] option
underCurrently selected hardware SeeFigure 9

Click Close

Click Add File to select users’ .sof file.

Click Open.

Turn on theProgram Configure option that corresponds to users’ SOF
file.

Click Start. The file downloads to the development board asvshin
Figure 10
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DEHF |& | & B0 |
M@ | T|> Y |ah |k @ 8|dl
Project Navigatar S @ Chainl_cdf |
Entity
iy Compilstion Hierarchy| - Hardware'Selup...l |No Hardware:
Morde: [iTas =l
Progress: | 0%
W Enable realtime 15P to allow background programming [for WM& 1| devices)
File: Device Checksum Usercode E[D%gf:gam; Werify |
‘Hieralc:h_u] Files! &7 Design Urits | @ Add File...
Status . x W Change File
Wik [Popem R [T G | o
B Add Device... l
ilh Up I
E-;.I O | é.l T ‘>
*! Type |Hessage |
% System { Processing J, Extralnfo J Irfo & Waring J, Critical Warning J, Enor ), Suppressed J, Flag [/
§ lMessage' + | £ I ILI."
For Help, press F1 | IR | dle | INUM | Z

Figure 8. Programmer window

lHardware Sefup

Hardware Settings | ITAG Settings |

Select a programming hardware setup to use when programming devices. Thiz programming
hardware setup appliez only to the current programmer window.

Currently zelected hardware: LI

|USE Blaster [USE-0]

— Available hardware items:

Add Hardware. .. |

Femove Hardware

| Fart |
USE-O

| Server
Local

Hardware

Close

Figure 9. Hardware settings
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1 Quartus II - [Chainl cdf*]
File Edit Processing Tools Window

éaHardwareSelup.. USB-Blaster [USB-0] Mode: [JTAG «| Progress

[™ Enable realtime ISP ta allaw background prograraming [for MAX 1| devices)

P Start ‘ File Dievice ‘ Checksum Eloor?f:gam;

[:/Home/user/Desklop... EPACTEF484 OOZ50SC0F  FFFFFFFF ]
’Fﬂ Auto Detect
& Add File...
& Add Device...

s Bg?:"t}l | Erase
O

Usercode

v Blank- 2 ISF
erify Chack Examine CLAMP
O O

For Help, press F1 HUM

Figure 10. Download complete
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