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Introduction

This user manual provides information regarding the STR9 dongle device firmware upgrade
(hereafter referred to as DFU), guiding the user on how to:

m flash the DFU firmware into the STR9 microcontroller

m create a DFU image from an application

m download the image via DFU

® run an application on the target device

A brief troubleshooting section is also included in this document.
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Requirements UMO0564

1 Requirements

1.1 Hardware

® STEVAL-IFD001V1 (STR9 dongle)
For details on this board, please refer to user manual UM0282.

Figure 1. STR9 dongle demonstration board

® IAR J-link
IAR J-Link is a small ARM® JTAG hardware debug probe, which connects via USB to

the PC host running windows®.

Figure2. 1AR J-link
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Requirements

1.2

RLink-ST

The RLink is Raisonance's versatile, low-cost, in-circuit debugger/programmer for the
STM32, STR9, STR7, ST7 and uPSD microcontrollers. It connects to applications or
evaluation boards for programming and debugging via a JTAG standard connection for
ARM™ core-based and pPSD microcontrollers, or via STMicroelectronics' in-circuit
communication (ICC) connection for ST7 microcontrollers.

The RLink can be driven by RIDE, Raisonance's integrated development environment
for debugging and programming of applications for STM32, STR9, STR7, ST7 and
pPSD microcontrollers. In combination with Raisonance's free RFlasher programming
software, RLink provides a very low cost, dedicated in-circuit programmer for ST
microcontrollers.

Figure3. RLink-ST

USB cable®

°

Software

e PC with Windows XP®

® Promotional CD (hereafter referred to only as CD)(l)
Provided with the package.

® IAR Embedded Workbench® for ARM
The IAR Embedded Workbench for ARM is an integrated development environment for
building and debugging embedded applications. It provides extensive support for a
wide range of ARM devices, hardware debug systems and RTOSs and generates very
compact and efficient code. For further information, please visit: www.iar.com.

® Configuration and programming software (CAPS) tool for STR9 families@®),

The CAPS configuration tool allows you to easily configure the STR9 using simple
drag-and-drop and point-and-click operations. CAPS also supports in-system
programming through an external JTAG adapter, allowing fast in-system programming
of the STR9 in both development and production environments.
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Note:
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Installing CAPS
Follow these procedures and the on-screen instructions to install CAPS:

—  Download the compressed CAPS software from the web site
—  Extract the contents of the .zip file into a temporary directory

— Double-click the extracted executable, setup.exe, to initiate the installation, and
follow the on-screen prompts to install CAPS in the development environment.
This executable installs all the necessary files and configures the PC environment
for running CAPS. You may be prompted to restart your PC before running CAPS
for the first time following the installation.

CAPS installation includes a number of utilities. Documentation for the utilities is located in
the subdirectory \Docs where CAPS is installed.

For more information regarding the CAPS tool, please refer to user manual UM0225.

® STR91xFA firmware Iibrary(Z)

Please refer to user manual UM0233, which describes the STR91xFA peripheral firmware

library: a collection of routines, data structures and macros that cover the features of each
peripheral.

e DFU firmware®®)
Load the DFU firmware into the micro internal Flash memory using the desired toolchain.
The DFU firmware is a part of the USB development kit and is available for download from

the STMicroelectronics website: www.st.com. This firmware has been tested with IAR
Embedded Workbench version 4.41A.

e DFU PC software - DfuSe demo®®)

The DfuSe demonstration user interface is designed to work with all STMicroelectronics
devices that support USB device firmware upgrade. The installation software and the
documentation are available for download from the ST web site: www.st.com.

Software installation:

Run the setup.exe file. The Installshield Wizard will guide you through the installation of the
DfuSe applications and source code on your computer. The driver files are located in the
Driver folder in the installation path (default: C:\Program Files\STMicroelectronics\DfuSe).

Part of the STEVAL-IFD001V1 package.
Software is available on the CD.
Also available at www.st.com/mcu.
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STR9 configuration - CAPS
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STR9 configuration - CAPS

This section explains how to configure the STR9 microcontroller for DFU firmware use.
Ensure that your STR9 dongle is already configured, then follow these steps:

nect to a USB port)

Connect the RLINK-ST JTAG connector (ST link plugged into a USB of your PC)

Create a new project for the STR912. Alternatively you can open an existing project

Make sure "Secondary Flash" is selected, as this is the topic of the configuration

® Connect the dongle to the supply (e.g. con
o
® Run CAPS
o
from the CD
o
Figure 4. CAPS - additional settings

Fal caps - [STR912_MB460: Configuration]

BX

Project  Tools  YWiew Help
O=E ®?
o|lx| Configuration I
e
it ~
Mar'!age Optional configurstion choices.
Project Security
‘ [~ Enahble security bit
. Boat Flash
Drezign . p
Entry &t poveer up, CPU boot from s Main Flash {» Secondary Flazh
,‘ JTAGISE
User Code : |HiEad=s T
Additional
Settingz
Sector Protection
..I, Main Flzash : Secondary Flash
[~ Sector 0 [~ Sector 4 [~ Sector 0
Program
De?-'ice [ Sector 1 [~ Sector 5 [ Sector 1
[~ Sector 2 [~ Sector & [~ Sector 2
[~ Sector 3 [~ Sector 7 [~ Sector 3
L¥) Civeminmvn Flln s —~+ !
< | @ ) 3

=l & Open project 'Ci\Program Files\CAPS\Projects\STRIM2_MB460MSTRI12_MB440, Up]'

Far Help, press F1

Project: [STR91Z_MB460 Device: |STRI1ZFW44 |04

7/20




STR9 configuration - CAPS

UMO0564

Flash the device by pressing the Execute button

Figure 5. CAPS - program device

b E
alx

A

tanage
Praject

Design
Entry

Additional
Settings

Frogram
Device

w

| 1>

£l CAPS - [STR912_MB460: JTAG]

Project Tools View Help

Step 1: Select programming file and target device
Select folder and programming file: Select device:
| ciprogram files'CAPS\Projects\STRS 2_MB4EONSTRS1 2_MB4E0.obj Browvse... | STRE1 2RWa4XE j
Slep 2 Specity JTAG-ISP operation and conditions
Select region: Select operation:
A Program Only j
[~ Main Flash
[ 2nd Flash

[ Merge MCU firmyvare
[ User Code

v Configuration

[~ oTP ) ” )
Click here to perform specified JTAG-ISP operation ==

Step 3 Sawve or petrieve JTAG-ISP setup

Specify folder and filename to save this JTAG-ISP session setup or to retrieve a previous session setup.

Select falder and file: STRI12_MB4E0 jcf

File Checksum H Setup Reset Target |

Properties...

Save
Browse...

L4
ﬁ o Open project 'C:\Program FilestCAPS\ProjectshSTRI1Z_MBAGONSTRINZ_MBAE0, upj'

JFor Help, press F1

Project: |STR91Z_MB460 Device: |STRILZFWd4 |04/21/2008 |11:05:52
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Flash the DFU project into the STR9 - IAR Embedded Workbench®
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Flash the DFU project into the STR9 - IAR Embedded
Workbench®

This section explains how to flash the DFU firmware into your STR9 microcontroller. The
STR9 dongle should already be pre-flashed with this firmware.

Follow these steps:
® Connect IAR J-link to JTAG connector of the dongle

Figure 6. Dongle programming

1 *

which is located in the \sw directory of the CD

e Extract the DFU.zip file,
® Open the project:
DFU\str91x demos\Device Firmware Upgrade\project\EWARM\Device Firmware
Upgrade.eww.

® Flash the software (enter into and leave it in debug mode)

® When complete, close the IAR Embedded Workbench tool and unplug the dongle
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Create output for the DFU image - IAR Embedded
Workbench

This section explains how to create an output from. The output is going to be used for
creation of the DFU image later.
Follow these steps:

® The DFU uses remapping of memory by FMI, therefore you must comment all your FMI
settings. Let's check the 91x_init.s file in your application.

® Create a79 output, set to raw-binary format as shown in Figure 7.

Figure 7. 1AR - linker settings

Options for node "webserver™

Categon:

Factary Settings

General Options

C/C++ Compiler
Azzembler
Cusztom Build
Build Actions
Linker
Debugger
Simulator
Anagel
[&F ROM-monitor
J-LinkAl-Trace
LI FTD!
M azraigar
1]l
Third-Party Driver

Dutput  Extra Output |#definel Diagnostics] List ] Eu:unfigl Proce 41 *

i~ Dutput file
[ Oxemide default

[ioek

i~ Eormat

Clutput farmat: Jraw-binar}'

Farrnat «wariant: | Mone

L] Lo

0k Cancel

You should have the a79 file into your \debug\exe directory. This file will be used later for the
DFU image (refer to Chapter 5).
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5 Create the DFU image - DFU file manager

® Run the DFU file manger

Figure 8. DFU file manager

&° DFU File Manager - Want 1o do (v2.2) [T )/51/[X]
Chooze paur achon:
(%) | waant to GENERATE a DFU file from 519, HEX or BIM files
(] want to EXTRACT 519, HEX or BIN files from a DFL oke.

® Click Multi BIN

Figure 9. DFU file manager - generation

B° DFU File Manager {V2.2) - Generation

[ievice Imagesz

Image for Target (D 00 [5T..)
Wendor (D 0w (0483

Product 1D 0« | 0000 Injection
[ s19orHen. || MubBIN. |

: Target |D: ||:I
Wersion Ox |DI:":":| Target Marne: |5T... |
Dreletion

[ Delete zelected Image J

[Eenerate...] [ LCancel J

J
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o
address should be all zeros).

Figure 10. Multi Bin injection

Select the .a79 file generated by IAR Embedded Workbench and click Add to list (the

B2 Multi Bin injection...

[addtolistss | | Delete |

| 000000000-0<00020E 7F

DS TRY DOMGLE \awhasMO24 85 ehaerve

*

oF. ][ LCancel J

® Generate the DFU image by clickin

Figure 11. DfuFileMgr

g on the Generate button (see Figure 9).

DfuFileMgr

12/20

You should have a .DFU file on your PC (e.g. webserver.dfu).
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Firmware upgrade - download your application image
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Firmware upgrade - download your application image

e Hold down button B81 on the dongle and plug the dongle into the USB port. When the
DFU firmware starts, the red LED LD81 starts blinking.

® Run C:\Program Files\STMicroelectronics\DfuSe\BIN\DfuSeDemo.exe.

Figure 12. DfuSe demo - initial screen

+% DfuSe Demo (v2.2)

#vailable DFU and compatible HID Devices

15T Device in DFU Mode

v. Application M_c_uld_e:__ DFU tade:

Supports pload
Supports Download
Car Detach

Bchions

Marifestation talerant L
Aecelerated Upload [ST) Procuct 1B

Wendor 10 Vendor [D: 0483

! Procuct (D DFT1

Version: (0114

Wersion:

Leave DFU mode ]

|

Select Targetz): Target Id
oo
i}l

MHame _ .&vailable Sectors [ uuble\E'Iick far. maore]
Intemal Flash 0 8 sectars...
Intemal Flagh 1 4 zectorz...

Upload & ction
File:

Tranzfered data zize

0 KB[0 Byutes]of O KE[D Bytez)

Tirme duration
00:00: 00

Uparade or ety Aotion
File:

Wendar D¢ | Targetz in file;

Frocuct [0

Wersion;

[]%erify after download
[] Dptimize Upgrade duration [Femave some FFz]

|
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® Puta check in the boxes next to: "Verify after download" and "Optimize Upgrade
duration". Click "Choose button" and select your image. Once done, the message "File
correctly loaded" should appear, as in figure Figure 13.

Figure 13. DfuSe demo - select target

+% DfuSe Demo (v2.2)

Available DFU and compatible HID Devices

[STM Device in DFU Made e i Eea B —
T Vendor 10 | VendorID: 0483
Supports pload Marifestation talerant —
Supports Download Aecelerated Upload [ST) Procuct 1B | | Procuct (D DFT1
Can Detach ; — ; Pt
"Wersion: Versiom | 0114
piter DFL modad/HID detach Leave DFU maode ] I—I \—I
Bctiore
Seloct Target(s): Targetld | Mame _ .&vailable Sectors [ uuble\E'Iick far. maore]
g] Internal Flagh 0 Bzectors..
m Internal Flagh 1 4 zectors...
Upload & ction Uparade or ey Aotion
File: File: MEMS_LISE. SPI.dh
“andar O i|:|433 _Targetsin file:

S 0 5T...
= Frocuct 10: 0007

Tranzfered data zize

0 KB[0 Byutes]of O KE[D Bytez)

Version: 0001

Werify after download

Optimize Uparade duration [Remove some FFz]
Tirme duration )

000000 L Chooze... J l Upgrade ] [ Werity J

Flccomectlyloaded. |
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Firmware upgrade - download your application image
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® Select the target in the Select Target section (see Figure 14) and click "Upgrade”. The

device will start to flash.

Figure 14. DfuSe demo - upgrade process

+% DfuSe Demo (v2.2)

M Dz in T

Supports pload
Supports Download
Car Detach

Bchions

Available DFU and compatible HID Devices

Marifestation talerant
Aecelerated Upload (ST

Application M_C.'.':E_ DFU tade:

VendoriD: | | VendoriD: (0483

Procuct IB: | | Procuct (D DFT1
Wersion: [mia

Select Targetz):

0
uy|

Target |d

Marme

Intermal Flash O
Internal Flazh 1
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uuble\E'Iick far maore]

Upload & ction
File:

Tranzfered data zize

Butes]

Tirme duration

00:02:03
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MEMS _USE SFI.dfu
_'I_'argets iglfile:

File:
Wendaor 1D:
Frocuct |0

Wersion;

11 KB[11906 Bytes) of 17 KE[12040

o483 |
]
]

Werify after download
Dptimize U pgrade duration [Remave some FFz]

Target 00: Upgrading - Download Phag:1=81i1:5:1 B8

|
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® You can click "Verify" at any time

Figure 15. DfuSe demo - verify

+% DfuSe Demo (v2.2)

Available DFU and compatible HID Devices

Tranzfered data zize

17 KB[18040 Bytes) of 17 KE[15040
Butes]

Tirme duration
00:00:04-

[5TH Device in DFU Mode TS s B R —
T VendoriD: | | VendoriD: (0483
Supports pload Marifestation talerant —
Supports Download Aecelerated Upload [ST) Procuct 1B | | Procuct (D DFT1
Can Detach ; = ; =T
YWersian: Version: 0114
ar [IFL mode/HID detach Leave DFL mode ] I—l \—I
Bchions
Seloct Target(s): Targetld | Mame .&vailable Sectors [ uuble\E'Iick far. maore]
o0 Internal Flagh 0 Bzectors..
m Intemal Flagh 1 4 zectorz...
Upload & ction Uparade or ey Aotion
File: File: MEMS_LISE. SPI.dh

Target 00: Verify successful ! ]

Targetz in file:

Yendar |0 0483 |

Procuct [D: (0007
oan

Wersion;

Werify after download
O ptirize L pgrade duration (Remave some FFz]

[ Upgrads ] [
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°
DfuSe software.
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Your image is downloaded in the dongle. You can unplug the dongle and turn off the
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Running the downloaded application
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Running the downloaded application

To run your application, simply plug the STR9 dongle into a supply (e.g. a USB port), and
the application will start automatically.
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8 Troubleshooting

If, after downloading your application into the dongle, the application doesn'’t run:
® Check the 91x_init.s file for the FMI configuration (it must be unused)

® Check your system clock settings, keeping in mind that the clock is already running and
the situation is different with respect to a startup after hardware reset. In this case you
should follow the correct order for register re-configuration. For the first approach you
can comment this section and try your application without these settings. If it begins
working, then the clock settings are the root cause of the failure.

J

18/20




UMO0564

Revision history
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Revision history

Table 1. Document revision history
Date Revision Changes
10-Jul-2008 1 Initial release.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2008 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com

J

20/20




	1 Requirements
	1.1 Hardware
	Figure 1. STR9 dongle demonstration board
	Figure 2. IAR J-link
	Figure 3. RLink-ST

	1.2 Software

	2 STR9 configuration - CAPS
	Figure 4. CAPS - additional settings
	Figure 5. CAPS - program device

	3 Flash the DFU project into the STR9 - IAR Embedded Workbench®
	Figure 6. Dongle programming

	4 Create output for the DFU image - IAR Embedded Workbench
	Figure 7. IAR - linker settings

	5 Create the DFU image - DFU file manager
	Figure 8. DFU file manager
	Figure 9. DFU file manager - generation
	Figure 10. Multi Bin injection
	Figure 11. DfuFileMgr

	6 Firmware upgrade - download your application image
	Figure 12. DfuSe demo - initial screen
	Figure 13. DfuSe demo - select target
	Figure 14. DfuSe demo - upgrade process
	Figure 15. DfuSe demo - verify

	7 Running the downloaded application
	8 Troubleshooting
	9 Revision history
	Table 1. Document revision history


