


Copyright © 2011 Altera Corporation. All rights reserved. Altera, The Programmable Solutions Company, the stylized Altera logo, and specific device designations
are trademarks and/or service marks of Altera Corporation in the U.S. and other countries. All other words and logos identified as trademarks and /or service marks
are the property of Altera Corporation or their respective owners. Altera products are protected under numerous U.S. and foreign patents and pending applications,
maskwork rights, and copyrights. Altera warrants performance of its semiconductor products to current specifications in accordance with Altera's standard
warranty, but reserves the right to make changes to any products and services at any time without notice. Altera assumes no responsibility or liability arising out of
the application or use of any information, product, or service described herein except as expressly agreed to in writing by Altera. Altera customers are advised to
obtain the latest version of device specifications before relying on any published information and before placing orders tor products or services.

o

QUALITY
150 9001:2008

NSAI Certified

Stratix IV E FPGA Development Kit User Guide June 2011 Altera Corporation






iv Contents
Increment Test ... ... .. e 6-10
CELQUETY ..ot 6-10
RSt . .o e 6-10
Brase . .o e 6-10
Flash Memory Map . ........ o 6-10

The SSRAM Tab . ... e e e e e e e e e e 6-11
Read ... 6-11

N TIte o e 6-12
Random Test . .. ..o 6-12
Increment Test ... ... . e 6-12
The DDR3 Tab . . ..o e e e e e e e 6-13
o 7= o S O 6-13
oD oo 6-13
Performance INdicators . . ... ...t e 6-13
Error Control .. ... 6-14
Number of Addresses to Writeand Read .............. 0. 6-14
DataType ... ... o 6-14
Read and Write Control . ... ... i e 6-14
The QDRII+ Tab . ... e e e e e e e e e e e 6-15
o ] 7= o A AP 6-15
oD oo 6-15
Performance INdicators . . ... ... e 6-15
Error Control .. ... e 6-16
Number of Addresses to Writeand Read ............. . 0. 6-16
DataType ... ..o o 6-16
The RLDRAMILTAD . ..ot e e e e e e e e e e e e e 6-17
o 7= o S O 6-17
oD oo 6-17
Performance INdicators . . ... ... e 6-17
Error Control .. ..o e 6-18
Number of Addresses to Writeand Read ......... ... 0. 6-18
DataType ... ..o i 6-18
Read and Write Control . ... ... e e 6-18
The HSMOC Tab . ..o e e e e e e e e e e e e e e e e 6-19
o 7= 1 1< T O 6-19
POrt . o e e 6-20
DataType ... ..o 6-20
Error Control .. ..o e 6-20

o 7= o A AP 6-20
oD o o 6-20
Performance INAicators . . ... oottt 6-20
The POWer MONItOr . . .o\ttt et et e e e e e e e e e e et e e e e 6-21
General INformation ... ...t 6-22
Temperature Information ........... ... i 6-23
Power INformation . . . ... .ot 6-23
12-V Power Consumption ... ... .....u.uuuu i 6-23
Power Graph ... ... 6-23
GraphSettings ...... ... 6-23
RSt . .o e 6-23
Calculating Power ... ... . 6-24
Configuring the FPGA Using the Quartus II Programmer .................... ... ... ... ... 6-24

Appendix A. Programming the Flash Memory Device

CFIFlash Memory Map ...... ... e A-1

Stratix IV E FPGA Development Kit User Guide June 2011 Altera Corporation



Contents v

Preparing Design Files for Flash Programming ............. ... . ... ... ... . ....... A-2

Creating Flash Files Using the Nios ITEDS ........ ... ... ... ... ... ... ... ..., A-2
Programming Flash Memory Using the Board Update Portal ................................. A-3
Programming Flash Memory Using the NiosITEDS . ..................... ... ... . ....... A-3
Restoring the Flash Device to the Factory Settings ....................... ... ... ... .. ... A4
Restoring the MAX II CPLD to the Factory Settings ...................... ... ... . ... ... A-5

Additional Information

Document Revision History .............. ... ... ... . .. . Info-1
How to Contact Altera .......... ... . . Info-1
Typographic Conventions ................ ... i Info-1

June 2011 Altera Corporation Stratix IV E FPGA Development Kit User Guide



vi

Contents

Stratix IV E FPGA Development Kit User Guide

June 2011

Altera Corporation



1. About This Kit

The Altera® Stratix® IV E FPGA Development Kit is a complete design environment
that includes both the hardware and software you need to develop Stratix IV E FPGA
designs. The board and the one-year license for the Quartus® II software provide
everything you need to begin developing custom Stratix IV E FPGA designs. The
following list describes what you can accomplish with the kit:

Kit Features

June 2011

Develop and test memory subsystems consisting of DDR3, RLDRAM 1I, and
QDR II+ memories.

Build designs capable of migrating to Altera’s low-cost HardCopy® IV ASICs.

Take advantage of the modular and scalable design by using the high-speed
mezzanine card (HSMC) connectors to interface to over 30 different HSMCs
provided by Altera partners, supporting protocols such as Serial RapidIO®,

10 Gigabit Ethernet, SONET, Common Public Radio Interface (CPRI), Open Base
Station Architecture Initiative (OBSAI) and others.

Develop FPGAs design for cost-sensitive applications.

Measure the FPGA's low power consumption.

This section briefly describes the Stratix IV E FPGA Development Kit contents.

Hardware

The Stratix IV E FPGA Development Kit includes the following hardware:

Altera Corporation

Stratix IV E FPGA development board—A development platform that allows you
to develop and prototype hardware designs running on the Stratix IV E EP4SE530
FPGA.

“ e For detailed information about the board components and interfaces, refer

to the Stratix IV E FPGA Development Board Reference Manual.
HSMC loopback board—A daughtercard that allows for loopback testing all
signals on the HSMC interface using the Board Test System.

HSMC debug breakout board—A daughtercard that routes 40 CMOS signals to a
0.1" header and adds 20 LEDs to the remaining 40 CMOS signals.

Power supply and cables—The kit includes the following items:

m Power supply and AC adapters for North America/Japan, Europe, and the
United Kingdom

m USB cable
m Ethernet cable
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Software

The software for this kit, described in the following sections, is available on the Altera
website for immediate downloading. You can also request to have Altera mail the
software to you on DVDs.

Quartus Il Subscription Edition Software

The Quartus II Subscription Edition Software is a licensed set of Altera tools with full
functionality. Your kit includes a one-year Development Kit license for the Quartus II
software (Windows platform only). This license entitles you to all the features of the
subscription edition for a period of one year.

L=~  After the year, your Development Kit license will no longer be valid and you will not
be permitted to use this version of the Quartus II software. To continue using the
Quartus II software, you should download the free Quartus II Web edition or
purchase a subscription to Quartus II software.

“ e Download the Quartus II Subscription Edition Software from the Quartus II
Subscription Edition Software page of the Altera website. Alternatively, you can
request a DVD from the Altera IP and Software DVD Request Form page of the Altera
website.

The Quartus II Subscription Edition Software includes the following items:

B  Quartus II Software—The Quartus II software, including the Qsys and SOPC
Builder system development tool, provides a comprehensive environment for
system-on-a-programmable-chip (SOPC) design. The Quartus II software
integrates into nearly any design environment and provides interfaces to
industry-standard EDA tools.

m MegaCore® IP Library—A library that contains Altera IP MegaCore functions. You
can evaluate MegaCore functions by using the OpenCore Plus feature to do the
following:

m Simulate behavior of a MegaCore function within your system.

m Verify functionality of your design, and quickly and easily evaluate its size and
speed.

m  Generate time-limited device programming files for designs that include
MegaCore functions.

m Program a device and verify your design in hardware.

=" The OpenCore Plus hardware evaluation feature is an evaluation tool for
prototyping only. You must purchase a license to use a MegaCore function
in production.
“ e For more information about OpenCore Plus, refer to AN 320: OpenCore Plus
Evaluation of Megafunctions.

® Nios® Il Embedded Design Suite (EDS)—A full-featured set of tools that allow you

to develop embedded software for the Nios II processor which you can include in
your Altera FPGA designs.
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Stratix IV E FPGA Development Kit Installer

The license-free Stratix IV E FPGA Development Kit installer includes all the
documentation and design examples for the kit.

Download the Stratix IV E FPGA Development Kit installer from the Stratix IV E
FPGA Development Kit page of the Altera website. Alternatively, you can request a
Development Kit DVD from the Altera Kit Installations DVD Request Form page of
the Altera website.
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=N 2. Getting Started

The remaining chapters in this user guide lead you through the following Stratix IV E
FPGA development board setup steps:

m Inspecting the contents of the kit
m Installing the design and kit software

m Setting up, powering up, and verifying correct operation of the FPGA
development board

m Configuring the Stratix IV E FPGA
® Running the Board Test System designs

For complete information about the FPGA development board, refer to the
Stratix IV E FPGA Development Board Reference Manual.

Before You Begin
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Before using the kit or installing the software, check the kit contents and inspect the
board to verify that you received all of the items listed in “Kit Features” on page 1-1.
If any of the items are missing, contact Altera before you proceed.

Inspect the Board

To inspect the board, perform the following steps:

1. Place the board on an anti-static surface and inspect it to ensure that it has not been
damaged during shipment.

Without proper anti-static handling, you can damage the board.
CAUTION

2. Verify that all components are on the board and appear intact.

In typical applications with the Stratix IV E FPGA development board, a heat sink is
not necessary. However, under extreme conditions or for engineering sample silicon
the board might require additional cooling to stay within operating temperature
guidelines. You can perform power consumption and thermal modeling to determine
whether your application requires additional cooling. For information about
measuring board and FPGA temperature in real time, refer to “The Power Monitor”
on page 6-21.

For more information about power consumption and thermal modeling, refer to
AN 358: Thermal Management for FPGAs.
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