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Chapter 1
About this Guide

The TR4 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 TR4
board. Please read the user manual for an in-depth explanation of all components.

1.1 Introduction

The TR4 Development Board enables hardware and software developers to create or evaluate
designs targeting two Stratix 1V GX devices, EP4SGX230 or EP4SGX530. It provides a
development environment for system designs that demand high-performance, serial connectivity and
advanced memory interfacing.

The TR4 board features many embedded processing requirements that include: DDR3 SODIMM
memory, two 4-lane PCI Express interface, and general purpose 1/0. The TR4 is supported by
multiple targeted reference designs in addition to High Speed Mezzanine Card (HSMC) connectors
that allow scaling and customization with HSMC daughter cards.

1.2 TR4 Development Kit Contents

. TR4 FPGA Development Board
. 19V Power Supply (120W)
. Other Accessories
o Type A-B USB cable
Screws, copper stands and jumpers
Fan (installed)
DDR3-1066 1GB SO-DIMM module
HSMC debug card
HSMC loopback adapter x 2
HTG (HSMC to GPIO daughter card)
THCB-HMF (HSMC Height Extension Male to Female card) x 2

O O O O o 0o o©°
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. TR4 Development Kit CD-ROM — A CD-ROM that includes all the documentation and
design examples.

Available on the Web
e Product home page: www.TR4.terasic.com
e Reference user guide, and design files
o Additional detailed documentation

1.3 Key Features

e Featured Device
0 Altera Stratix® IV GX FPGA (EP4SGX230C2/EP4SGX530C2)

e Configuration and Set-up Elements
o0 Built-in USB Blaster circuit for programming
o0 Fast passive parallel (FPP) configuration via MAX 1l CPLD and FLASH

e Components and Interfaces
0 Six HSMC connectors (two with transceiver support)
o0 Two 40-pin GPIO expansion headers (shares pins with HSMC port C)
o0 Two PCI Express 2.0 (x4 lane) connectors

e Memory
o0 DDR3 SO-DIMM socket (4GB Max) ©
0 64MB FLASH
0 2MB SSRAM

e General User Input/Output:
o Four LEDs
o Four push-buttons
o Four slide switches

e Clock system
0 On-board 50MHz oscillator
0 Three on-board programmable PLL timing chips
0 One pair of SMA differential clock inputs
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0 One pair of SMA differential clock outputs
0 SMA connector for external clock input
0 SMA connector for clock output

0 Temperature sensor
0 FPGA cooling fan

1.4 Before You Begin

At all times, read the Getting Started Guide for the application instruction and be wary of precautions
when operating the equipment. If any malfunctions occur, stop operation immediately and review the
procedures. Please contact Terasic Technologies if there for any questions regarding the correct
operating procedure. Never try to revise the development board’s 1/O direction, including wires and
cables, by mounting daughter cards in any method besides original design intention. Doing so may
void your warranty.

This document contains materials protected under International Copyright Laws. All rights reserved.
No part of this manual may be reproduced, transmitted, or transcribed without the expressed written
permission of the manufacturer and authors of this manual.
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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 TR4 Development Board Contents
e USB-Blaster Driver

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:
https://www.altera.com/download/software/quartus-ii-se/11.1

Obtaining a License File from Altera

The TR4 requires Quartus Il Subscription Edition Software v11.1 to support the Stratix IV GX
device. The Altera Complete Design Suite DVD from the TR4 kit includes the installation files for
the Quartus Il Subscription Edition Software v11.1, but the license must be separately requested
from Altera’s website (http://www.altera.com/support/licensing/lic-index.html). Please not that
Quartus 11 Web Edition does not support Stratix 1V GX devices. Only Quartus Il Subscription
Edition is enabled for Stratix 1V GX compilation.

2.3 Installing the TR4 Contents

To install the necessary components for development on the TR4, copy the contents from the folder
(TR4_SYSTEM_CD) located in the TR4 system CD to your computer. Table 2-1 lists the associated
directory name and description of contents.
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Table 2-1 TR4 System CD Contents

Directory Name Description of Contents
UserManual Contains the TR4 documentations
Demonstrations Contains design examples of TR4
Datasheet Contains the datasheets of the components on TR4
Schematic Contains the schematic of TR4
Tools Contains the design and testing tools for TR4

2.4 Installing the USB-Blaster Driver

The TR4 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 11
software is properly installed.

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

1. Recognize the new hardware connected:

The computer will recognize the new hardware connected to its USB port, but it will be unable to
proceed if it does not have the required driver installed. The TR4 board is programmed by using
Altera’s USB-Blaster mechanism. Plug in the USB cable from the TR4 board to the PC and the
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 wall search for cunent and updated software by

locking on your computer, on the hardware installation CO, or on
the "Windows Update Web zite [with your permizsion]

Orline privacy information

Can Windows connect to Windows Update to search for
software?

() Yes, this time only
() Yes. now and evesy time | connect a device
(%) Na, not this time

Click Mest to continue

L Mext » J [ Cancel

2. 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

Thiz wizard helps you install zoftware for:

USB-Blaster

'\)_ If your hardware came with an installation CD
<= or floppy disk, insert it now.

‘What do pou want the wizard to do?

) Install the software automatically (Recommended]
(&) Install from a list ar specific location (Advanced)

Click Nest to continue.

l < Back “ Nest > Il Cancel J

3. 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 diiver found will be installed.

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

C:Aalterah 7 2hquartushdrivers\usb-blaster«32 v

() Don't search. | will chaose the driver ta install

Chooze this option to select the device driver from a hist. 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 ~
® |2 bin
# ) binG<
# [T common
& ) cusp
= 1) drivers
I 386
I+ | ) sentinel
= (2 usb-blaster
12 x32
D) %64 ~

To view any subfolders, click a plus sign abave.

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.

term TR4 Getting Started Guide 9 www. terasic.com
www. taraslc canr February 24, 2015



Hardware Installation

' The software pou are installing for this hardware:;
)
Altera USB-Blaster

has not passed "Windows Lago testing to wverify its compatibility with
this version of Windows. [Tell me why this testing is important)

Continuing your installation of this software may impair
or destabilize the comrect 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.

Continue Anyway | | STOP Installation

4. The USB Blaster is ready for use:
The driver is now installed as indicated below. Click Finish and you can begin using the TR4 board.

Found Mew Har dware Wizard

Completing the Found New
Hardware Wizard

The wizarnd haz firizhed inztalling the sothware for

% alera USE-Blastel

Click. Finish to close the weard
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Chapter 3

Development Board Setup

3.1 Introduction

The instructions in this section explain how to setup the TR4 development board.

3.2 Powering up the TR4 Board

The MAX Il CPLD (EPM2210) device on the TR4 contains a parallel flash loader (PFL)
megafunction where a preloaded default configuration bit stream is loaded onto the CFI flash
memory. The TR4 powering up sequence begins as the PFL initiates to read the design from the flash
memory and configures the FPGA. 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 TR4 power cable from the connector of the power supply to the power
connector (J1) on the TR4 board.

Connection setup for the TR4 board and power supply

lerm TR4 Getting Started Guide 11 www. terasic.com
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3. Set the POWER_ON switch (SW7) in the ‘ON’ position. As power is supplied to the board, the
LED (D33) illuminates to indicate the board has power from the 19V DC inputs.

You should observe the following once the default bit stream is loaded:

» User LEDs (LEDO_LEDR3) flash in sequential pattern.

» Fanturnson.

CAUTION. It is important the fan is rotating after the TR4 is turned-on to prevent the Stratix IV GX
device from overheating. In case the fan stops rotating, turn-off the TR4 board immediately to
prevent damage.

3.3 Fan Installation

By default, a cooling fan is installed onto the Stratix IV GX device. It is recommended the fan be

term TR4 Getting Started Guide 12 www. terasic.com
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placed on top of the Stratix IV GX device at all times to prevent it from overheating. In case the fan
is accidentally removed, you can install it back in by pushing the two spring screws of the fan onto
the holes followed by connecting the 3-pin connector onto the 3-pin header (J13) shown below.

3.4 Using the THCB-HMF2

The purpose of the HSMC Height Extension Male to Female card (THCB-HMF2) is to provide
proper spacing by increasing the height of the HSMC connector to avoid any obstruction that might
take place when a HSMC daughter cards is connected. The THCB-HMF2 adapter card can be
connected to any HSMC port depending on users’ preference.

term TR4 Getting Started Guide 13 www. terasic.com
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3.5 Using the HTG

The purpose of the HTG card is to provide conversion of the High-Speed Mezzanine Card (HSMC)
port /O to three 40-pin expansion prototype connectors.

term TR4 Getting Started Guide 14 www. terasic.com
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Chapter 4

Programming the FPGA

4.1 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 Obiject File (.sof) into the Stratix IV GX FPGA device on
the TR4 board, execute the following steps:

1. Connect the TR4 power cable to the power connector (J1) of the TR4 board while connecting the
power cord to the power outlet.

2. Connect the USB cable from the USB blaster port (J4) on the TR4 board to your host computer.

3. Set all the 4-position DIP switches (SW4, SW5, SW6) to the ‘OFF’ position.

term TR4 Getting Started Guide 15 www. terasic.com
www. taraslc canr February 24, 2015



4. Turn on the power by switching the POWER_ON switch (SW?7).

5. Open Quiartus 1l software, select Tools > Programmer. The Programmer window will appear.

"< Quartus |1 - [Chaint.cdf]

(] B At Wew Bropct Asonments Processng Ik wardos  Hep
D |z =e « || 4
s @we|glrenwo b W a
Project Havigatar — “* [ Chan.cdt ]
Eniiy [ = —
by Compilation Bxrehy 2 Hadweepe Sty | | Mo Hardwiarz
Hoda JT26
Progress: 0%
¥ Enabie eatime 15 P o dine haskprourd programring (o b 1 devres)
B ||Fie Davice icmmm }Llcemcde Egﬂ;_'": iy ]
 iyHemaicty | B Fies| & Decgn Unks s add Fike. ]
Statis & |
osuls [Frmge= 5 | Tire & |
& 4dd Davice... |
$oon | " | 3
*| Twe |Hesmsge
£\ vstom [ Frocowing J, Ewalvie J 1wz | Warring f,_CiiealWamng J| Ever §_Guparaesed f Fleg
i [Mesernz: 2| ¥l |
For Hep, presa FL [EHEwE i M Z

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.
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Hardware Setiup

Hardware Settings | [TAG Settings |

Select a programming haidware setup to uss when programming devices. T his programming
hardware setup applies aaly to the curment programmer Window.

SR

b

Currenlly selected hardware: | U3B-Elaster [USE-0]

Available hardware items:

Haidware | Server | Part | Add Hardware. . |

=

8. Click Add File to select the .sof file and click Open.

9. Turn on the Program/Configure option that corresponds to the .sof file and click Start which will
automatically download the file onto the TR4 board shown below.

T1asiC
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Bl | e

15P

T
it e Detzct |
|
[ & Fil
RN
[k |
& pdDevics.. |
£r |
(oo ]
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Chapter 5

Programming with Flash

5.1 Introduction

The TR4 offers FPGA programming ability from the flash memory utilizing the Default Flash
Loader to configure the FPGA. As you develop your own project using Altera tools, the demand for
larger configuration storage will probably increase. Thus, the availability of Flash programming
allows you to load your own designs onto the large Flash memory. There are several other factory
software files written to the CFI flash device to support the Board Update Portal. These software
files were created using Nios Il EDS, just as the hardware design was created using Quartus Il
software.

5.2 CFIl Flash Memory Map

Table 5-1 lists the default memory contents of the 512Mb (64MB) Intel PC48F4400P0VBO00 CFI
flash device. For the Board Update Portal to run correctly and to update designs in the user memory,
this memory map should not be altered.

Table 5-1 Flash Memory Map

Block Description Size Address Range
User design reset vector 32KB 0x00000000 — 0x00007FFF
Unused 32KB 0x00008000 — 0X0000FFFF
Unused 32KB 0x00010000 — 0x00017FFF
PFL option bits 32KB 0x00018000 — 0x0001FFFF
Factory hardware image (User hardware) 24,576KB 0x00020000 — 0x0181FFFF
Unused 8,192KB 0x01820000 — 0x0201FFFF
Factory software image (User software) 32,640KB 0x02020000 — 0x03FDFFFF
Unused 32KB|0x03FEO000 — OXO3FE7FFF
Unused 32KB|0x03FE8000 — OX03FEFFFF

lerm TR4 Getting Started Guide 18 www. terasic.com
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Unused 32KB|0x03FF0000 — OXxO03FF7FFF
Unused 32KB|0x03FF8000 — 0XxO03FFFFFF

5.3 Preparing Design Files

The Nios Il EDS sof2flash command line utility converts your Quartus I1-compiled .sof into .flash
format necessary for the flash device. Similarly, the Nios Il EDS elf2flash command line utility
converts your compiled and linked Executable and Linking Format File (.elf) software design

to .flash. After your design files are in the .flash format, use the Default Flash Loader or the Nios Il
EDS nios2-flash-programmer utility to write the .flash files to the user hardware and user software
locations of the flash memory.

If your design uses additional files such as image data or files used by the runtime program, you
must first convert the files to .flash format and concatenate them into one .flash file before using the
Board Update Portal to upload them. Note a programming flash example with screen-shots is
provided in section 5.5.

Creating flash files using the Nios Il EDS command shell
If you have an FPGA design developed using the Quartus 11 software, and software developed using
the Nios Il EDS, follow these instructions:

1. On the Windows Start menu, click All Programs > Altera > Nios Il EDS > Nios Il Command
Shell.

2. Inthe Nios Il command shell, navigate to the directory where your design files reside and type
the following Nios Il EDS commands:
a. For Quartus Il .sof files:
sof2flash --input=<your_design>_hw.sof --output=<your_design>_hw.flash
--0ffset=0x00020000 --pfl --optionbit=0x18000 --programmingmode=FPP

b. For Nios Il .elf files:

elf2flash --base=0x08000000 --end=0x0BFFFFFF --reset=0x0A020000 --input=<your_
design>_sw.elf --output=<your_design>_sw.flash
--boot=$SOPC_KIT_NIOS2/components/altera_nios2/boot_loader_cfi.srec

lerm TR4 Getting Started Guide 19 www. terasic.com
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Note: If Nios Il software is not incorporated in your design project, step b. of converting the .elf to
flash is not required.

5.4 Using the Default Flash Loader

If you have the necessary .flash files, you can use the Default Flash Loader to reprogram the flash
memory

Default Flash Loader
The purpose of the Default Flash Loader is to establish communication with Nios Il through JTAG to
program the flash memory. The block diagram of the Default Flash Loader is depicted below:

TR4 Board
m
N DDR3

SSRAM
Controller

—>

External
PLL

Temp

LEDs

—>

Buttons

Switches

—> HSMC

— FAN

The Default Flash Loader is located in the TR4 System CD under the directory tr4
default_flash_loader. Using the Default Flash Loader the .flash file can be programmed onto the
flash memory. The flash base address is 0x08000000.

Programming Flash Memory Using the Nios Il EDS

term TR4 Getting Started Guide 20 www. terasic.com
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The following .flash files are created once the conversion is complete:
<your_file>_hw.flash - hardware image file

<your_file >_hw.map.flash - PFL option bit information file
<your_file > sw.flash - software image file

The Nios Il EDS offers a nios2-flash-programmer utility to program the flash memory directly. To
program the .flash files or any compatible S-Record File (.srec) to the board using
nios2-flash-programmer, perform the following steps:

1. Open Quartus Il software and launch the Quartus 1l Programmer (Tools > Programmer) to
configure the FPGA with a .sof capable of flash programming

2. Click Add File and select <CD-ROM_dir>\demonstrations\<TR4_<Stratix device>\
tr4_default_flash_loader \ tr4_default_flash_loader.sof

3. Turn on the Program/Configure option for the added file.

4. Click Start to download the selected configuration file to the FPGA. Configuration is complete
when the progress bar reaches 100%.

5. On the Windows Start menu, click All Programs > Altera > Nios Il EDS > Nios 11 Command
Shell.

6. Inthe Nios Il command shell, navigate to the work directory (or to the directory of the .flash files
you created) and type the following Nios Il EDS command:
nios2-flash-programmer --base=0x08000000 <your_file>_hw.flash

7. From the <your_design>_hw.map.flash file, insert
“S21501808003FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF6” to the last line and save the file.

8. Type the following Nios Il EDS command:
nios2-flash-programmer --base=0x08000000 <your_file>_hw.map.flash

9. After programming completes, if you have a software file to program, type the following Nios Il
EDS command:
nios2-flash-programmer --base=0x0A000000 <your_file>_sw.flash

Programming the flash is now complete.

5.5 Programming Flash Device Example

In this example, we’ve created a project folder
‘trd_test/tr4_default_flash_loader/Program_flash’ which contains the following files tr4.sof and
trd.elf.

lerm TR4 Getting Started Guide 21 www. terasic.com
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Note. The names of the .sof and .elf files may be different from the ones you’ve generated from
Quiartus Il and Nios 11 software.

1. Open Nios Il EDS Command Shell (On the Windows Start menu, click All Programs > Altera >
Nios Il EDS > Nios 11 Command Shell), and go to directory of your project.

ios IT EDS 11.1 [gece3]

Altera MNios2 Command Shell [GCC 31

Uersion 11.1,. Built Tuwe HNov 1 B1:84:18 PFDT Z@Gii1

llelcome to the Nios II Embedded Design Suite
Uersion 11.1, Built Tue Nov 1 BB:28:35 PDT 2611

Example designs can be found in
seygdrivescrsalterasll _1/nios2edssexanples

You may add a startup script: ciralterarsll.lsniozZedssuser_bashrc)

[NiosII EDS1% cd d:rtrd_test/trd_default_flash_loader Program_flash

[NiosII EDS1% _

2. Enter the following below to convert the tr4.sof into .flash:
sof2flash --input= tr4_default_flash_loader.sof --output=tr4_hw.flash --offset=0x00020000 --pfl
--optionbit=0x18000 --programmingmode=FPP

Conversion is complete.
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- BEE

Info: functions, and any output files from any of the foregoing
Info: {including device programming or simulation files>. and any
Info: associated documentation or information are expressly subject
Info: to the terms and conditions of the Altera Program License
Info: Subscription Agreement. Altera MegaCore Function License
Info: Agreement, or other applicable license agreement, including,
Info: without limitation, that your use is for the sole purpose of
Info: programming logic devices manufactured by Altera and sold hy
Info: Altera or its authorized distributors. Please refer to the
Info: applicable agreement for further details.
Info: Proceszing started: Mon Dec 12 18:28:16 2811

Info: Command: gquartus_cpf —c¢ trd4_hu.pof trd4_hw. hexout

Info: Quartus II 32-bit Convert_programming file was successful. @ errors. B war
nings

Info: Peak virtual memory: 378 megabytes

Info: Processing ended: Mon Dec 12 18:28:52 2811

Info: Elapsed time: B0:-080:36

Info: Total CPU time ¢on all processors?: AA:BA:35

Extracting Option bits SREC
Extracting FPGA Image SREC
Deleting intermediate files

[NiosII EDS 1%

3. Enter following to convert the tr4.elf into .flash:
elf2flash --base=0x0A000000 --end=0xOBFFFFFF --reset=0x0A020000 --input=tr4.elf
--output=tr4_sw.flash --boot=$SOPC_KIT_NIOS2/components/altera_nios2/boot_loader_cfi.srec

Note. If the Nios Il software is not incorporated in your design project, converting the .elf to flash is
not required.

After conversion is complete, the following .flash files are created below:

Efpr ogram_flash. bat
JFprogram_flash. pl

-:"ofl program_flash. sh
Eﬂreadme.txt

G| trd_default flash loader. sof
5| trd_hw. flash

-_Efl trd_hw. map. flash

3] trd. =1f

| trd_=w. flash

4. Next, we are ready to program the .flash files onto the flash memory.
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e Nios II EDS 11.1 [gcc3]

[HiosII ED31% elf2flash ——base=0xBABBAOAA ——end=BxABFFFFFF ——reset=-0xAAO20008 — Il
—input=tr4.elf —output=tr4 sw.flash ——hoot=5S0PC_KIT_HNI0S2/components/altera_n
ios2/boot_loader_cfi.srec

[NiosII EDS1%

a. Launch the Quartus Il Programmer to configure the FPGA with a .sof capable of flash
programming.

b. Click Add File and select <CD-ROM_dir>\demonstrations\tr4 <Stratix device>
tr4_default_flash_loader\ tr4_default_flash_loader.sof

c. Turn on the Program/Configure option for the added file.

d. Click Start to download the selected configuration file to the FPGA. Configuration is
complete when the progress bar reaches 100%.
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'}b Programmer — D:/trd_test/trd_defaunlt_flazh loader/trd_default flash loader — trd ... |T||E|r')_(|
File Edit View Processing Tools Window Help &

[ Hardware Setup...| | TEEEERTAUEE | Mode: |TTaG ~|  Progress: 100% (Successful) :]

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

File Device Checksum Usercode Program, Verify Blank- Examin
Wl start Configure Chedk
T tr4_default_flash_loader.... EP4SGX230KF40 079EAT4D FFFFFFFF
op

b Auto Detect
¥ Delete

e Add File. ..

B change File...

@l Save File A
22 Add Device...
FEAEEREAAE
L 4 ABERA i
TDI A a!
ﬂ] Down —rx 4 :i
= B
Im| m!
|_FEEEsEEsEE
EP45GX 230KF40
TDO -
d
b
b

j_) Info (209060): S5tarted Programmer operation at Mon Dec 12 10:09:28 2011
y Info (209016): Configuring device index 1

j_) Info (209017): Device 1 contains JIAG ID code O0x024090DD

y Info (209007): Configuration succeeded —— 1 device(s) configured

j_) Info (209011): Successfully performed operation(s)

y Info (209061): Ended Programmer operation at Mon Dec 12 10:09:49% 2011

e. On the Windows Start menu, click All Programs > Altera > Nios 11 EDS > Nios Il
Command Shell.

f. Inthe Nios Il command shell, navigate to the work directory (or to the directory of the .flash
files you created) and type the following Nios Il EDS command:
nios2-flash-programmer --base=0x08000000 tr4_hw.flash
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Rios IT ED5S 11.1 [gce3]

[MHiosII EDS15 nios2-flash-programmer ——hase=8xB8080080 tr4_ _hw.flash
Uzing cabhle "USB-Blaster [USB-B1"., device 1, instance 8x808
Resetting and pausing target processor: 0K

Checksummed- read 53kB in 3.6s

108688 < ?x>: Erasing

ios IT EDS 11.1 [gece3]

[MHiosII EDS15 nios2-flash-programmer ——hase=8xB8080080 tr4_ _hw.flash
Uzing cabhle "USB-Blaster [USB-B1"., device 1, instance 8x808
Resetting and pausing target processor: 0K

Checksummed- read 53kB in 3.6s

Erased 11648kB in 82_3s (141 _5kB-=z)>

Programmed 11576KE +52KB in 7i6.3s (16.2KBrs)

Device contents checksummed OK

Leaving target processor paused

[NiosII EDS1%

g. From the tr4_hw.map.flash file, insert the following to the last line
S$21501808003FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFG, and save.
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5325000180002000T40EFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFDG &
53250001 8020FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFE O
53250001 8040FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF 394
S3Zb0001B060FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF1 94
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF 6

[4 =N R S

h. Type the following Nios Il EDS command:

nios2-flash-programmer --base=0x08000000 tr4_hw.map.flash

Rios IT ED5S 11.1 [gce3]

[MHiosII EDS15 nios2-flash—programmer ——hase=8xB8880080 tr4_hw.map.flash
Uzing cabhle "USB-Blaster [USB-B1"., device 1, instance 8x808

Resetting and pausing target processor: 0K

Checksummed-read 1kB in B.8s

Eraze not reguired

Programmed 1KB in B.8s

Mo change to device contents

Leaving target processor paused

[NiosII EDS1%

i. After programming completes, if you have a software file to program, type the following Nios Il
EDS command:
nios2-flash-programmer --base=0x0A000000 tr4_sw.flash.

[NiosII EDS1% nios2-flash-programmer ——hase=BxBABAAAAD tr4_sw.flash
llzing cable "USB-Blaster [USB-B1", device 1. instance BxB8
Resetting and pausing target processor: 0K

sums took B.8s

not reguired

Programmed 346KB in 19.3s {17.9KBrs>
Device contents checksummed OK
Leaving target processor paused
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Programming the flash is now complete.

5.6 Programming Flash Memory using

Program_flash.bat

The TR4 provides a program_flash.bat batch file to limit the steps that are taken when users program
the flash memory on the TR4.

Software Requirements:
1. Quartus 11 11.0 or later
2. Nios Il IDE tools 11.0 or later

Program_flash folder contents (<CD-ROM _dir>\demonstrations\TR4_<Stratix
device>\TR4_Default_Flash_Loader\ Program_flash\):

1. program_flash.bat

2. program_flash.pl

3. program_flash.sh

4. tr4_default_flash_loader.sof

Before you use the program_flash.bat batch file to program the flash memory, make sure the TR4 is
turned on and USB cable is connected to the USB blaster port (J4). In addition, place the .sof and .elf
file you wish to program/convert in the Program_flash directory.

Programming Flash memory with .sof using Program_flash.bat

1. Launch the program_flash.bat batch file.
2. The flash program tool shows the menu options.
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Rios IT ED5S 11.1 [gce3]

TR4 Development Kit Flash Program Tools. ver : 1_8.8.8

303030 Jof~J0E - JmEJof o - JmE oo - JmE e J0f - JmE e Juf - ook -JmE ook -JmE- menu o300 3eE30E -0 -3eE30E -0 3aE30E -0 3oE30E -0 -JeE30E -0 -JeE3eE -0 -JeE- 3o e o - JmE e JoE-JmE oo JmE-JeE- -

a>
1>
23
3>
4>
2>

Program .sof and .elf to flash <include pfl option bit)
Erase flash

Program .sof file into the flash

Program .elf file into the flash

Program pfl option hit into the flash

Readme File

Ealadaiadadadaladada ool el ot oo d o o

Enter a number <D for Doned:

3. Select option 2.

Rios IT ED5S 11.1 [gce3]

TR4 Development Kit Flash Program Tools. ver : 1_8.8.8

303030 Jof~J0E - JmEJof o - JmE oo - JmE e J0f - JmE e Juf - ook -JmE ook -JmE- menu o300 3eE30E -0 -3eE30E -0 3aE30E -0 3oE30E -0 -JeE30E -0 -JeE3eE -0 -JeE- 3o e o - JmE e JoE-JmE oo JmE-JeE- -

a>
1>
23
3>
4>
2>

Program .sof and .elf to flash <include pfl option bit)
Erase flash

Program .sof file into the flash

Program .elf file into the flash

Program pfl option hit into the flash

Readme File

Ealadaiadadadaladada ool el ot oo d o o

Enter a number (D for Doned: 2

4. Enter the .sof file name to be programmed onto the flash.

T1asiC
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Rios IT ED5S 11.1 [gce3]

Please input _sof file name : trd_defawult_flash_loader.sof

5. The following lines will appear during flash programming: ‘Extracting Option bits SREC”’,
‘Extracting FPGA Image SREC’, and ‘Deleting intermediate files’. If these lines don’t appear on the
windows command, programming on the Flash memory is not successfully setup. Please make sure
Quiartus 11 11.0 and Nios 11 11.0 IDE or later is used.

ios IT EDS 11.1 [gece3]

Info: Processing started: Mon Dec 12 14:11:52 2811
Info: Command: guartus_cpf —c¢ trd4_hw.pof tr4 hw.hexout
Info: Quartusz II 32-bit Convert_programming_file was successful. B errors,. B war
nings

Info: Peak virtual memory: 378 megabytes

Info: Processing ended: Mon Dec 12 14:12:27 2811

Info: Elapsed time: BB8:80:35

Info: Total CPU time <on all processors>: 0@:80:34

Extracting Option hits SREC
Extracting FPGA Image SREC

Deleting intermediate files
Modify trd _hw_map.flash file ok.

Load tr4_default_flash_loader file into FPGA. please wait ...

Infﬂ: <=3 of-JuE-Jof-Jof-3oE-Juf~Juf-nE - e - Ju-Jof-Jof-3ef-JeE-Jof o~ a0 - - JoE-Jof-Jof-JeE-Jef o~ Iuf a3~ - e Jef-Jef-JoE-Jof oo~ Juf e~~~ e e Jef-Jof-Jof-ef- e e
Info: Running Quartus II 32-bit Programmer
Uersion 11.1 Build 173 11812811 §J Full Uerszion
Copyright <C» 1991-2811 Altera Corporation. All rights reserved.
Your use of Altera Corporation’s design tools. logic functions
and other software and tools, and its AMPP partner logic
: functions, and any output files from any of the foregoing
Cincluding device programming or simulation files),. and any
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6. Erasing flash.

Rios IT ED5S 11.1 [gce3]

Info: applicable agreement for further details.
Info: Processing started: Mon Dec 12 14:23:26 2811
Info: Command: gquartus_pgm —c USB-Blaster[USB-8]1 —-m jtag —o pi;terd_default_flazh
loader.sof
Info <213845>: Using programming cable "USB-Blaster [USB-B1"
Info €2138113%: Using programming file trd4_default_flash_loader.sof with checksum
BxA7?EA74D for device EP45GE230KF480R1
(28986082 : Started Programmer operation at Mon Dec 12 14:23:35 2811
(2098162 : Configuring device index 1
(209817>: Device 1 contains JTAG ID code BxB24898DD
(2898873 : Configuration succeeded — 1 device<s? configured
(2098113 : Successfully performed operationisl
(2098617 Ended Programmer operation at Mon Dec 12 14:23:56 2611
Info: Quartus II 32-bit Programmer was successful. B errors. B warnings
Info: Peak virtual memory: 341 megabytes
Info: Processing ended: Mon Dec 12 14:23:56 2811
Info: Elapsed time: B0:-080:38
Info: Total CPU time ¢on all processors): AA:B0:86

Eraze flash, please wait a few minutes ._._

Using cable "USB-Blaster [USB-B1", device 1. instance Bx@8
Resetting and pausing target processor: OK

Checksums took 6.4s

AB1B0BAAE  7x>: Erasing

7. Programming Flash.

Rios IT ED5S 11.1 [gce3]

Info: Processing started: Mon Dec 12 14:29:808 2611
Info: Command: guartus_pgm —c¢ USB-Blaster[USBE-8]1 —nm jtag —o ps;trd default_flash
loader.sof
Info ¢213845>: Using programming cable "USB-Blaster [USB-B1"
Info <21381i>: Using programming file tr4_default_flash_loader.sof with checksum
Bx@7?EA7MD for device EP48GHZ230KF48R1
(2@986A>: Started Programmer operation at Mon Dec 12 14:29:86 2811
(2898162 : Configuring device index 1
{209817>: Device 1 contains JTAG ID code BxB24878DD
(209887>: Configuration succeeded — 1 device(s> configured
(2898112 : Successfully performed operationis2
(20?7861 >: Ended Programmer operation at Mon Dec 12 14:29:27 2011
Info: Quartus II 32-bit Programmer was successful. B errors. B warnings
Info: Peak virtual memory: 341 megahytes
Info: Processzing ended: Mon Dec 12 14:29:27 2811
Info: Elapsed time: 8@:80:27
Info: Total CPU time ¢<on all processors?>: 0@:80:06

Program flash,. please wait a few minutes ...

Using cable "USB-Blaster [USB-B1", device 1. instance BxB8
Resetting and pausing target processor: 0K

Checksums took 2.3s

Erase not required

BE180PBAA (12x>: Programming

WWW. Earaalc conm
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8. Programming complete.

Rios IT ED5S 11.1 [gce3]

Info <¢289861>: Ended Frogrammer operation at Mon Dec 12 14:29:27 2811
Info: Quartus II 32-bit Programmer was successful. B errors. B warnings
Info: Peak virtual memory: 341 megahytes
Info: Processing ended: Mon Dec 12 14:29:27 2811
Info: Elapsed time: 80:80:27
Info: Total CPU time ¢on all processors>: B@:800:06

Program flash,. please wait a few minutes ...

Using cable "USB-Blaster [USB-B1", device 1. instance BxB8
Resetting and pausing target processor: OK

Checksums took 2.3s

Erase not reguired

Programmed 11596KEB in Y37.1s (15_7KB-=)

Device contents checksummed OK

Leaving target processor paused

Uzing cabhle "USB-Blaster [USB-B1"., device 1, instance 8x808
Resetting and pausing target processor: OK

Checksums took B.8s

Eraze not reguired

Programmed 1KB in B.8s

Device contents checksummed OK

Leaving target processor paused

Press ENTER key to continuance...
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Additional Information

Revision History

Version Change Log
V1.0 Initial Version (Preliminary)
V1.1 Remove Quartus DVD description
V1.2 Update CH5.6 Program_flash folder contents
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