Getting Started with Altera’s DE1 Board

This document describes the scope of Altera’s DEgdibpment and Education Board and the suporting
materials provided by the Altera Corporation. faakxplains the installation process needed t@U3E1l
board connected to a computer that has the QudtlGAD system installed on it.
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Altera’s DE1 Development and Education Board hanleveloped to provide an ideal vehicle for
learning about digital logic and computer organ@ain a laboratory setting. It uses the statehaf-art
technology in both hardware and CAD tools to exmiadents to a wide range of topics covered incsipi
courses. The power of the board is such thatalsis highly suitable for a variety of design progeas well
as for the development of sophisticated digitatesys. In addition to the DE1 board and the assediat
software, Altera provides supporting materials thatlude tutorials, laboratory exercises, and iegséng
demonstrations.

1 Purpose of the DE1 Board

University and college courses on the design dtlogcuits and computer organization usually imgwa
laboratory component. In a modern curriculum, gimkatory equipment should ideally exemplify
state-of-the-art technology and design tools, leusiitable for exercises that range from the sirtgsks
that illustrate the most basic concepts to challengesigns that require knowledge of advanced:sopi
From the logistic point of view, it is ideal if tlEame equipment can be used in all cases. The D&@ b
has been designed to provide the desired platform.

2 Scope of the DE1 Board and Supporting Material

The DE1 board features a powerful Cyclend FPGA chip. All important components on the board
connected to the pins of this chip, allowing therus configure the connection between the various
components as desired. For simple experiment®)B#eboard includes a sufficient number of switcfas
both toggle and pushbutton variety), LEDs, andgisent displays. For more advanced experimentsg ther
are SRAM, SDRAM, and Flash memory chips. For experits that require a processor and simple

I/O interfaces, it is easy to instantiate Alterdi®s Il processor and use interface standards asi¢kiS-232
and PS/2. For experiments that involve sound cew/igignals, there are standard connectors prowvided
the board. For large design projects, it is possibluse the SD memory card.

Finally, it is possible to connect other user-desifjboards to the DE1 board by means of two expansi
headers. Software provided with the DE1 board featthe Quartus Il web edition design tools. lbals
includes a simple monitor program that allows ttuelent to control various parts of the board ireasily
understandable manner. There are also severatafplis that demonstrate the utility of the DE1rdoa
Traditionally, manufacturers of educational FPG/Atats have provided a variety of boards and the CAD
tools needed to implement designs on these boldmigever, there has been a paucity of supporting
materials that could be used directly for teachingposes. Altera’s DE1 board is a significant dapar
from this trend. In addition to the DE1 board, Aste€Corporation provides a full set of associatesrezes
that can be performed in a laboratory settingypical courses on logic design and computer orgsioia.

In effect, the DE1 board and the available exesctsm be used as a ready-to-teach platform for such



laboratories. Of course, the DE1 board is alsdyike be suitable for exercises that have beenldped
for other hardware platforms and can be porteti¢dxE1 platform.

3 Installation and USB-Blaster Driver

The DE1 board is shipped in a package that inclatlggmrts necessary for its operation. The ongeatal
parts are the 9-volt power adapter and the USBecdlblere is also a protective plexiglass cover riteag

be used in the laboratory environment to proteetatbard from accidental physical damage.

Plug in the 9-volt adapter to provide power toleard. Use the USB cable to connect the leftmo® US
connector (the one closest to the power switchtherDE1 board to a USB port on a computer that theas
Quartus Il software. Turn on the power switch om EfE1 board.

The computer will recognize the new hardware cotateto its USB port, but it will be unable to prede
if it does not have the required driver alreadyatied. The DE1 board is programmed by using Altera
USB-Blaster mechanism. If the USB-Blaster drivends already installed, the New HardwareWizard in
Figure 1 will appear.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

YWindows will search for current and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site [with your permission).

Fead our privacy policy

Can “indows connect to Windows Update to search for
software?

(O Yes, this time only
() ez, now and every time | connect a device

() Mo, nat this time

Click Mest to continue.

Mext » I[ Cancel

Figure 1. Found New HardwareWizard.

Since the desired driver is not available on thedivs Update Web site, selétd, not this time in
response to the question asked and ¢liekt. This leads to the window in Figure 2.



Found New Hardware Wizard

This wizard helps you install software for;

Altera USB-Blaster

) If your hardware came with an installation CD
&2 or floppy disk. insert it now.

What do vou want the wizard to do?

() Inztall the software automatically [Fecommended)
() Install from a list or specific location [Advanced)

Click Mext to continue.

[ ¢ Back J[ MNeut > I[ Cancel ]

Figure 2. The driver is found in a specific locatio

The driver is available within the Quartus Il sodine. Hence, seletiistall from a specific location and
clickNext to get to Figure 3.

Found New Hardware Wizard

Please choose your search and installation options.

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

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

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

Include this location in the search:

[:Aaltera\quartushhdiivers\uzb-blaster v | Browse

() Don't search. | will choose the diver to install,

Choose thiz option to select the device driver from a list, Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back ][ Mext » ][ Cancel

Figure 3. Specify the location of the driver.



Now, chooseSearch for the best driver in these locations and clickBrowse to get to the pop-up box in
Figure 4. Find the desired driver, which is at tomaaltera\quartuss0\drivers\usb-blaster. Click OK and
then upon returning to Figure 3 clitlext. At this point the installation will commence, tialog box in
Figure 5 will appear indicating that the driver mas$ passed the Windows Logo testing. Clzsintinue

Anyway.

Browse For Folder @

Select the folder that contains drivers For your hardware.,

# [ gdesignsso
= ) quartusso
& ) hin
= ) drivers
) 386
® I0) sentinel
) usb-blaster
) winz000

® ™ eda
3 |

| *

| £

| W

To view any subfolders, dlick a plus sign above,

[ (8]4 J [ Cancel

Figure 4. Browse to find the location.

Hardware Installation

L ] ‘_\ The software you are installing for this hardware:
]
Altera USB-Blaster

hag not passed Windows Logo testing ta vernfy its compatibility

with Windows XP. [Tell me why this testing is impartant.]

Continuing your installation of this software may impair
or destabilize the conrect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

[ Cortinue Srypway ] I STOP Installation l

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



The driver will now be installed as indicated igtie 6. ClickFinish and you can start using the DE1
board.

Figure 6. The driver is installed.

4 Using the DE1 Board

The DE1 board is used in conjuction with the Quattisoftware. A reader who is not familiar withigh
software should read an introductory tutorial. Bhare three versions of the tutorial:

®  Quartus|l Introduction Using Verilog Design
®  Quartusll Introduction Using VHDL Design
®  Quartus|l Introduction Using Schematic Design

These tutorials cover the same aspects of the @uhlrsoftware; they differ only in the design gntr
method that is used. They illustrate the entire@ss of implementing a design targetted for the DE1
board.

Detailed information about the DE1 board is givethieDE1 User Manual, which describes all of the
features of the board. It also describes a Comaolel utility which allows the user to write/rezatal
into/from various components on the board in a &napd direct manner. The user is encouraged to
explore and make use of this utility.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

; Altera USB-Blazter

Click Finish to cloze the wizard.




