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Chapter 1
Abouf this Guide

The DE2i-150 Getting Started Guide contains a quick overview of the hardware and software setup
including step-by-step procedures from installing the necessary software tools to using the DE2i-150
board. The main topics that this guide covers are listed below:

® Software Installation: Installing Quartus and the DEZ2i-150 CD contents

® Development Board Setup: Powering on the DE2i-150

® USB-Blaster Driver: Installing the embedded USB Blaster circuit driver

® Programming the FPGA: Downloading an FPGA SRAM Obijective File (.sof)
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Chapter 2
Software Installation

2.1 Introduction

This section explains how to install the following software:
e Altera Complete Design Suite
e DEZ2i-150 Development Board Contents

2.2 Installing the Altera Complete Design Suite

The Altera Complete Design Suite provides the necessary tools used for developing hardware and
software solutions for Altera FPGAs. The Quartus 11 software is the primary FPGA development tool
used to create reference designs along with the Nios Il soft-core embedded processor integrated
development environment, which are both included in the package DVD. Install the following
software accompanied from the DVD or download the software from the Altera webpage:
www.altera.com/download

The kit contents contain a Quartus Il CD with a Subscription Edition and Web Edition. The Web
Edition of Quartus Il does not require a license. The figure below shows the CD.
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http://www.altera.com/download

Altera Complete Design Suite
Free Package — v12.1

For Windows and Linux

Free package

* Quartus® Il Web
Edition

*MegaCore® IP Library

*Nios® || Embedded

DVD 1 of 1

Design Suite

* ModelSim®-Altera®
Starter Edition

DVD

Double Density

¥Blion and its Licensors- U

The Web Edition of Quartus Il supports developing and programming the Cyclone 1V GX device on
the DEZ2i-150. If you choose to install the Subscription Edition, please note that a purchased license
will be required. For more information on the Subscription Edition, please go to the following link:

http://www.altera.com/products/software/quartus-ii/subscription-edition/qts-se-index.html

2.3 Installing the DE2i-150 Contents

To install the necessary components for development on the DE2i-150, copy the contents from the
folder (DE2i-150_SYSTEM_CD) located in the DE2i-150 system CD to your computer. Table 2-1
lists the associated directory name and description of contents.

Table 2-1 DEZ2i-150 System CD Contents

Directory Name Description of Contents
User Manual Contains the DE2i-150 documentation
Demonstrations Contains design examples of DE2i-150
Datasheet Contains the datasheets of the components on DE2i-150
Schematic Contains the schematic of DE2i-150
Tools Contains the design and testing tools for DE2i-150
5
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Chapter 3
Development Board Setup

3.1 Introduction

The instructions in this section explain how to setup the DE2i-150 development board.

3.2 Powering up the DE2i-150 Board

To power-up the board, perform the following steps below:

1. Connect the provided power cord to the power supply and plug the cord into a power outlet (verify
the voltage supplied is the same as the specification on the power supply).

2. Connect the supplied DE2i-150 power adapter to the power connector (J1) on the DE2i-150 board.
At this point, you should see the 12V LED (D33) turn on.
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Power ON/OFF

Note: Be careful not to plug the power adapter into the SATA power connector!
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4. Turn on the power by pressing the POWER_ON/OFF button (PB1).

58 BE * 5866

At this point you should observe the following:
»  All user LEDs are flashing.

»  All 7-segment displays are cycling through the numbers 0 to F.
»  The LCD display shows “Welcome to the DE2i-150”

5. To turn off the DEZ2i-150 board, hold the POWER_ON/OFF button until the board shuts off.
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Chapter 4
Installing the USB-Blaster Driver

4.1 Introduction

The DE2i-150 development board includes an integrated USB Blaster circuitry for FPGA
programming. However, for the host computer and development board to communicate, you must
install the USB-Blaster driver on the host computer. Before you begin the installation, verify whether
the USB-Blaster driver is located under the directory: \<Quartus Il installation
directory>\drivers\usb-blaster. If the USB-Blaster driver is not found, confirm the Quartus Il
software is properly installed.

4.2 Hardware Setup

The steps below outline how to install the USB-Blaster driver.

1. Connect your computer to the development board by plugging the USB cable into the USB
connector (J9) of DE2i-150
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2. Power on the DE2i-150 as mention in Chapter 3

.86 56 ' 8886
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4.3 Intalling the USB-Blaster Driver for Window 7

2. New hardware found.

Once the development board plugged in and powered on, your operating system should recognize
new hardware, but it will be unable to proceed if it does not have the required driver installed. The
DE2i-150 board is programmed by using Altera’s USB-Blaster mechanism. Install the driver by
going to the Device Manager and double-clicking on USB-Blaster under Other devices.

= Device banager

File  Action  Wiew Help
&= | 5 HE

-2 Altera_ASP_TEST
1M Computer

< Disk drives

B Dizplay adapters
b ey DWDYCD-ROM drives

g IDE ATA/ATAPT controllers

b @ IEEE 1394 Bus host cantrollers

b D Keyboards

b ﬂ Mice and other pointing devices
- B Monitors

l_-'Il' Metwork adapters
4|5 Other devices
5.-..-‘,;. ISB-Blaster

B e e )

.} Pracessors

b & sound, video and game contrallers
b A Storage controllers

.---_'l_-' Systern devices

- § Universal Serial Bus contrallers

4. In the USB-Blaster Properties window, click on Update Driver.
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LI=B-Elaster Properties @

General | Driver | Detailz

. ! LISE-Blaster

Device type: Other devices
b arufacturer: nknown
Location: Port_#0006. Hub_ #0004

Device status

[The drivers for thiz device are not installed. [Code 28] -

There iz nio driver selected far the device information et or
element.

Tofind a driver for thiz device, click Update Driver.

Ilpdate Driver...

] ] [ Cancel

5. Specify the path for USB Blaster driver:
On the Update Driver Software window, click Browse my computer for device software

(=)

W) Il Update Driver Software - USB-Blaster

How do you want to search for driver software?

= Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.

Cancel
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5. Select appropriate driver version for USB-Blaster:

Find the appropriate driver located in \<Quartus Il system directory>\drivers\usb-blaster. Click OK
and from the returning window. Click Next to install the driver.

@ | Update Driver Software - USB-Blaster
Browse for driver software on your computer

Search for driver software in this location:

Cfalterah 12, 1hquartusidriversiush-blasted - Braowyse...

[ Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

Mext ][ Cancel

Browse For Folder @

Select the folder that contains drivers for your hardware.

> A User o
4 M Computer
a &, Lacal Disk (C3)
4 altera
a4 121

4 1 quartus

m

4 drivers

. 1386
» L. sentinel T
4| | ush-blaster
) %32
. xbd
. usbh-hlaster-ii
L ey i
Falder: ush-blaster

QK ] [ Cancel
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At this point the installation will commence. If the Windows Security window appears, click on
Install.

[+2] Wifindowes Security @
Would you like to install this device software?

Marme: Altera USB-Blaster Device Driver Package
{’- Publisher: Delaware Altera Corparation

[C] Always trust software from "Delaware Altera Install ] [ Don't Install
Corporation”,

'lj' You should only install driver software from publishers you trust. How can [ decide which
device software is safe to install?

6. The USB Blaster is ready for use:
The driver is now installed as indicated below. Click Finish and you can begin using the DE2i-150

board.

7. To confirm the installation is complete, check for Altera USB-Blaster under Universal Serial
Bus controllers in the Device Manager.
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A Computer Management
File Action View Help

== zE d
A4 Computer Management (Local | a4 528 WH-test-01
4 '[['j Systern Tools b M Computer
> @ Task Scheduler b g Disk drives
5 @ Ewvent Wiewer b B Display adapters
» @l Shared Folders b ) DVD/CD-ROM drives
- &% Local Users and Groups b 7 Hurnan Interface Devices
> [%‘Eiil Performance b Ly IDE ATASATAPL controllers
i Device Manager b= Keyboards
4 25 Storage b ¥ Metwaork adapters
= Disk Managerment b -5 Other devices
> _-: Services and Applications b --‘? Ports (COM & LPT)

b 2 Processors
> -3y Sound, video and garme controllers
> 1M Spstern devices

FE “ Universal Serial Bus contrallers
----- § Altera USB-Blaster

..... W enenc USE AUb

..... ¥ Generic U3E Hub

----- ¥ Standard Enhanced PCIto USE Host Cortroller
----- ¥ Standard Enhanced PCIto USE Host Cortroller
..... ¥ USE Compasite Device

----- § USE Root Hub

----- ¥ UsE Root Hub

4.4 Intalling the USB-Blaster Driver for Window
XP

3. New hardware found.

Once the development board plugged in and powered on, your operating system should recognize
new hardware, but it will be unable to proceed if it does not have the required driver installed. The
DEZ2i-150 board is programmed by using Altera’s USB-Blaster mechanism. A Found New Hardware
Wizard window will appear if no USB-Blaster driver has been installed before.
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for curent and updated software by
locking on your complter, on the hardware installation CD, or on
the Windows Update ‘Web site [with your permizsion].

Online privacy information

Can Windows connect to Windows Update to search for
software?

() Yes, this time only
() Yes. now and every time | connect a device
(#) Mo, not this time

Click Mest to continue.

[ MNext » ]l Cancel

4. Specify the path for USB-Blaster driver:
On the Found New Hardware Wizard window, click No, not this time and then click Next leading to

the window below. Select Install from a list of specific location (Advanced) and click Next to
continue.

Found New Hardware Wizard

This wizard helps you install software for:

USB-Blaster

( j If your hardware came with an installation CD
4 or floppy disk. insert it now.

What do you want the wizard to do?

O Install the software automatically (Recommended)
(®) Install from a list or specific location [Advanced)

Click. Next to continue.

< Back “ Mext > ]l Cancel

5. Select appropriate driver version for USB-Blaster:
Select Search for best driver in these locations and click browse leading to pop-up box.
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Found Mew Hardware Wizard

Please choose your search and installation options. \\
N N

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

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

Search removable media (floppy, CD-ROM...)
Include this location in the search:

.C:\allera'\??\qualtus'\dliVEIs\usb-blastEI\x32 v

() Don't search. | will choose the driver ko install

Chioose this 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 ” Next > ]’ Cancel ]

Find the appropriate driver located in \<Quartus Il system directory>\drivers\usb-blaster. Click OK
and from the returning window. Click Next to install the driver.

Browse For Folder @g|

Select the folder that contains drivers for your hardware.

= 1D quartus o~
& 1) bin
I bing4
# [C) common
# ) cusp
= ) drivers
=) 386
[# ) sentinel
= I ush-blaster
I x32
2 xe4 v

To view any subfolders, click a plus sign above,

OK ] [ Cancel ]

At this point the installation will commence, but a dialog box shown below will appear indicating the
driver has not pass the Windows Logo testing. Click Continue Anyway.
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Hardware Installation

' E The software you are installing for this hardware:
-
Altera USB-Blaster

has not passed Windows Logo testing to venfy its compatibility with

this version of Windows. [T ell me why this testing is important]

Continuing your installation of this software may impair
or destabilize the cormrect operation of your system
either inmediately 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.

Continue Aryway ] l STOR Installation

6. The USB Blaster is ready for use:
The driver is now installed as indicated below. Click Finish and you can begin using the DE2i-150
board.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has firished imstaling the software bar

% alera USE-Blasiel

Click Finish to close the weard
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Chapter 5
Programming the FPGA

5.1 Introduction

The Quartus Il Programmer is used to configure the FPGA with a specific .sof. Before configuring
the FPGA, ensure that the Quartus Il software and the USB-Blaster driver are installed on the host
computer.

If users would like to program their SRAM Object File (.sof) into the Cyclone IV GX FPGA device
on the DE2i-150 board, execute the following steps:

1. Connect the DE2i-150 power cable to the power connector (J1) of the DE2i-150 board while
connecting the power cord to the power outlet.

2. Connect the USB cable from the USB blaster port (J4) on the DE2i-150 board to your host
computer.

3. Confirm that SW19 is in the RUN position.
4. Turn on the power by pressing the POWER_ON/OFF button (PB1).

5. Open Quiartus 1l software, select Tools > Programmer. The Programmer window will appear.
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\% Programmer - [Chainl,cdﬂi ‘-5—_. -._ '-_ - E@gw

File Edit View Processing Tools Window Hep Search altera,com )

_3. Hardware Setup...| USB-Blaster [USB-0] Mode: Progress: ]

[ Enable real-time ISP to allow background programming {for MAX II and MAX ¥ devices)

% File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase]
et Start Configure Chedk Bit

aib Stop

2 Deletz I

'E‘J‘ Change File...
[ save File

thiup

ﬂ'ﬁl Down

6. Click Hardware Setup.

7. If USB-Blaster [USB-0] does not appear under Currently Selected Hardware, select that option
and click Close shown below.

P ™
iy Hardware Setup - u
Hardware Settings JTAG Settings

Select a programming hardware setup to use when programming devices, This programming
hardware setup applies only to the current programmer window,

Currently selected hardware: [USB—BIaster [usB-0] v]

Available hardware items

Hardware Server Port | Add Hardware... i

i USE-Blaster Local USE-0

Remove Hardware

If the USB-Blaster does not appear under hardware options list, please confirm if the USB-Blaster
driver has been correctly installed, and the USB cable has been properly connected between the
DEZ2i-150 board and host computer.
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8. Click Add File to select the .sof file and click Open.

9. Select \Demonstrations\FPGA\My_First FPGA\my _first_fpga.sof from the DE2i-150 system CD.

10. Turn on the Program/Configure option that corresponds to the .sof file and click Start which
will automatically download the file onto the DE2i-150 board shown below.

p ;3 ™y
lb Programmer - [Chainl.cdfl* . =]
P ey

File Edit View Processing Tools Window Help =7 Search altera.com @

3' Hardware Setup...| USB-Blaster [USB-0] Mode: [JTAG - Progress: ]

[ Enable real-time ISP to allow background programming (for MAX II and MAX V devices)

o File Device Chedksum Usercode Program/ Verify
[ dbsat | Confgure

D: ftestfow2ftestjmy_first_fpgajmy_first_fpoa.sof | EP4CGX1500F31 00724E57 FFFFFFFF

il Stop

Delete

s :
!5 Change File...

= Save File

[*# Add Device...

[am | »

Thup ITER Y
1'% Down —> | P —‘

11. After the download has been complete, you should be able to observe that LEDGO to LEDG3
flash in differing frequencies, meaning that the .sof has been programmed successfully.
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