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Overview

ST provides two applications that greatly simplify the process of re-flashing an ST processor such as the STM32F042,
STMB32F072, STM32F303 or STM32F405 using the chips built-in DFU bootloader and USB port. By using DFuSe no special
hardware is required. Essentially re-flashing an ST STM32Fxxx processor is a two step process - first convert a .hex file to
a .dfu file and then download the .dfu file to the target processor via the processors USB port.

All STM32Fxxx processors have a built-in DFU bootloader. All SOC Robotics boards that use STM32Fxxx parts have the
ability to be re-programmed (re-flashed) using the DFU bootloader - the bootloader is activated either by installing a
special jumper that pulls the BOOTO pin (which is on all STM32Fxxx processors) high followed by repowering the board
or by executing jmp to bootloader under software control. All SOC Robotics projects support a special ESCb command
that forces the application to start the DFU bootloader (except for the STM32F042 which still requires the DFU jumper be
installed). Once the new program is downloader the board must be power cycled with the DFU jumper removed to start
the new program. Note that except for the STM32F042 the DFU jumper is not required when using the ESCb command.

A step by step summary of how to use DFU File Manager and DFuSE is provided below. See the SOC STM32F
Development Tool Installation Guide for instructions on how to install the ST software tools, ARM GNU Tool Chaing and
CooCox IDE. This example uses the CooCox project for the PicoM04 Wireless Processing Node mounted on a IMU8420
10DOF Datalogger.

Converting .hex file to .dfu file
Use DFU File Manager to convert a compiled and build .hex file to a .dfu file as follows:

ECI8
.. » PicoM Projects » PicoM04 Project » ~ | 3 [ll Search Picomos Project 2
Organize v = Open Include in library v Share with ~ Burn New folder =~ Bl @
& SkyDrive “  MName - Date modified Type size
| emsis_boot 16/05/2016 8:36 PM  File folder
ﬂnj}‘l;::j;m; | emsis_core 16/05/2016 8:36 PM  File folder
L cmsis_lib 16/05/2016 8:36 PM  File folder
J_’ Msic R @ o - usb 16/05/2016 8:36 PM  File folder
MR Fietures includes 16/05/2016 8:45 PM__ File folder
H videos | 1 PicoMos Contraller Qutput 19/05/2016 11:23 ... _ File folder
& Homegroup syscalls 16/05/2016 8:36 PM  File folder
[6] MPU-8150_Proc 19/05/2016 4:23 PM € Source file 2918
. Computer [6] NRF24L01_P 19/05/2016 215 PM € Source file 278
T os e = [6] Picom_utilit 19/05/2016 23 PM € Source file 66 KB
|| PicomMa4 Controller.cogui 19/05/2016 1118 .. COGUI File 25K8
o Loral Disk (_E) || PicoM04 Centroller.comarker 19/05/2016 1118 ...  COMARKER File 1ke
= CD Drive (G) @ Picolad Controller.coproj 20/05/2016 11:54 .. 14 K8
e Neswork [B] PicoMos_Meain.c 19/05/2016 5:04 PM 53K
6] st7735. 19/05/2016 11:21 ... 19 kB
8 SOCROBOTICSING
PicoM04 Controller Output Date modified: 18/05/2016 11:23 AM
i File folder
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First navigate to the project file .hex file which is located several folders down in the PicoM04 Controller Output folder of
the main PicoM04 Project folder.

|. » PicoM Projects » PicoM04 Project » PicoM04 Controller Output » Debug » bin ~ |4+ [ Search bin Fe)
Organize » Include in library Share with Bum Mew folder =~ M @
“ MName - Date modified Type Size
3 Homegroup ;
|| historyxml 19/05/2016 5:04 PM XML Document 4KB
__| PicoM04.bin 10/05/2016 5:04 PM  BIN File 27KEB
8 Computer B
|| PicoM04.dfu 20/05/201611:30 ... DFU File 27 KB
& os() ;
| PicoMod.elf 19/05/2016 5:04 PM  ELF File 322 KB
s Local Disk (E) i
m | ] PicoM04.hex 19/05/2016 5:04 PM  HEX File 76 KB
4 CD Drive (G) = N i i
=] PicoM04.map 19/05/2016 5:04 PM  Linker Address Map 248 KB
€ Network =
/% SOCROBOTICSING
} 6 items

r Chooge your action;
i i % | want to GEMERATE a DFU file from 519, HEX or BIM files
i

| want bo EXTRACT 519, HEX ar BIM files from a DFU ane.

|

Launch the DFU File Manager application and press OK with GENERATE a DFU file selected.
[ |8l DFU File Manager (v3.0.2) - Generation @_Iﬁ 1

~Device————— ~Images

“endor [D Ox

Product [ Ox IDDDD — Injection
|D 519 or Hes.. MubiBIN.. |

Target ID:
Wersion 0 !DDDD Target Name: iST...
-Dreletion
|V Delete zelected Image I |

Generate... I Cancel I

pressing the S19 or Hex... button.

First step is to select in the correct input file b

Wendor ID Dx

Lookin: [ Bl v + & cF &3

Date modified

Product ID 0

Wersion Ox.
Mo items match your search.

Recert Places

Deskiop
Ubraries
LY
Computer
=

@

Network

< (I

]
File name [Fs1s =] Open
Files of type: [$19 Fies (*s19) |
I™ Open as read-orly
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By default the file type s19 is displayed - switch this to .hex.

- Device

‘Wendor D Ok

Looks i ¢ E-
Product |0 Ox S I J. bin - CF

L Mame Date modified Type

Version Dx ,;} T ———— e e
Flocant Places - (L imtcNREL DE (i AT, 300 F WL b4 e

Desktop

Libraries

1Ay

Computer

@

<

File name: lF‘icoMN.hex

Files of type: Ihex Files {* hex)
I™ Open as read-only

—Device———— Images

Wendor [0 O 10483
Product 1D Ox iUUUU Injection

TargetID: |0 519 or Hex buti BN |

Wersion Ox lDDDD Target Mame: IST...

‘— Deletion

Image for Alkernate Setting 00 [S5T..]

Delete selected Image i |

Generate... | Cancel |

Now press the Generate button which opens the Save As dialog - enter the name of the target or if already created from a
previous Generate select the .dfu file.

—Device

Wendor [D Ox i0483 w
Product 1D Ox iUUUU
Wersion Ox iUDDD

g Save As

savein: [ )] bin | = E= ek E

o5 Namns Date modified Type
i b = : ;
e I |00 E TR 10/05,2016 4:31 PM__DFU File

Desktop

File name: lPicn 104 dfu

Save as type [Dfu Files ~ dfu)
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Press Save - this starts the conversion process.

DfuFileMgr

Wendor |0

Product 1D l; Success for Tmage for Alternate Setting 00 (S5T..)"!

Wersio

Generate... | Cancel |

The DFU image file has been created - press OK to finish.

Programming the target board with DFuSe
DFuSe is a DFU (Device Firmware Upgrade) programming utility (see SOC STM32F Development
Tool Installation Guide for setup instructions. ~ Start DFuSe.

— fwailable DFU and compatible HID Devices

N | | il icde— [ Db

Vendor [D: I WVendor [D:
O Supports Upload ] Manifestation talerant
O Supparts Daownlaad [ sccelerated Uplaad (ST) | Procuct D I Pracuct ID:

[ Can Detach Wersion: I Wersion: I
Enter DFU mode/HID detach | Leave DFU mode | |

Actions

Select Target(sk | Tamget|d | Name | Awailable Sectors (Double Click for more) |

—Upload Actioh———————————————— ~Upgrade or Yerify Action
File: File:

Yendor D I Targets in file:

Procuct 1D:

Chooze...

— Tranzferred data size

0 KB(0 Bytes) of 0 KB(D Bytes)

Wersion:

r Werfy after download
[ Optimize Upgrade duration [Femove some FFs)

— Operation duration———————————————
00:00:00 Chooze... | Upgrade | Werify |

|
Ahart | Cuit |

Install the DFU jumper on the PicoM04, connect a USB cable and re-power the board. If the DFU driver was installed
correctly the following screen should show a STM Device found message as below.
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Application Mode: ~ DFU Mode:
Wendor D I Yendor [D:

Supports Upload [ tarifestation talerant
Supports Download [ sccelerated Upload (ST] | Procuct [D: I Procuct 1D:

Can Detach Version: I—
Enter DFL mode/HID detach | Leave DFU mode

— Actions

Select Targetls) | Targetid | Mame | #wailable Sectars [Double Click for mare] |

oo Internal Flash 32 gectors...
o Option Bytes 1 gectors...

—Upload Action———————————————— ~ Uparade or Verify Action
File: File:

Vendar ID: | Targets in file:
aload
Chaose... Uiglorae | Pracuct 10: I
— Transferred data siee ————————————— Werzion: I

S I~ Werify after download

[ Optimize Upgrade duration [Remove some FF3)

 Operation duration———————————————
‘ 00:00:00 Choose... I Upgrade | Werify

Abort |

Press Choose and enter the name of the .dfu file which in this case is PicoM04.dfu. You may need to navigate to the bin
project file where the dfu file created by DFU File Manager placed it.

— Available DFL and compatible HID Device:
ISTM Device in DFL Mode j E Application Mode: = -DFU Mode: -
e endor ID: | i [\-’endor ID: [0453

G

< Open
Loalk in: I 1 bin _'_I - I‘j‘ ."
—Ach L Mame Date modified Type

Sel = | || PicoM04.df 20/05/201611:30...  DFUFil
Beont Faces i inbiitlng ik B P61 20. 0 NE Uile,,

Desktop

E

4]

File name: IPicoMM.dfu

Files of type: IDfu Files {~.dfu)
[~ Open as read-only
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Hit Open to load the dfu file.

— fwailable DFU and compatible HID Device: —
ISTM Device in DFL Mode LI Application Mode: — ~ DFU Mode; -

Yendor ID: i Wendor ID: |D483
Supports Upload [ Manifestation talerant !
Supparts Download [ Accelerated Uplaad [ST) | Pracuct 1D: ! Procuct D |DF11

Earletach Wersion: I Wersion: |22DD
Enter DFU mode/HID detach | Leave DFU mode |

 Actions

Select Target(s): Target Id | Mame | Available Sectors [Double Click far mare _|_
an Internal Flazh 32 sectors..
m Option Bytes 1 zechors. ..

— Upload Action ~ Upgrade ar Verify Action
File: File: Ficobd04. dfu
Wendor (D |0483 Targets ir file:

rioad o0 ST.
el | Procuct [0 |DDDD
~ Transferred data size————————————— ersion: IEIEIEIEI

0 KB[D Bytes) of O kB[O Bytes)

™ Weify after download
[~ Optimize pgrade duration [Femove some FF3)

— Dperation duration

00;00;00 Chooze... l Upgrade i Werify

DFuSe now shows loaded file parameters - note the Vendor ID of the file matches the Vendor ID in the top right corner of
the target.

- &wailable DFU and compatible HID Device —
ISTM Device in DFU Mode «| [ Ppplication Mode: — DFU Mode:

Wendor 1D I Wendor 1D |D483
Supports Upload [ Marifestation talerant
Supports Download [ &ccelerated Upload [ST] | Procuct 1D: I Pracuct 10; (DF11

Lan Detach Wersion: I Wersion: |22DD
Enter DFU mode/HID detach I Leave DFU mode I

— Actions =
Select] DfuSeDemo

_'\-.I Your device was plugged in DFU mode.
' Soit is impossible to make sure this file is correct for this device.

Continue however 7

0 EE[Q Eytes) of 0 KB[O Bytes]

[ “erify after download
[ Optimize Upgrade duration (Femove zome FFg)

Operation duration
’7 00:00:00 Chooge... I Upgrade I Werify

correctly loaded. |
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Press upgrade and click the Yes button to continue.

» DfuSe Demo (v3.0.2)

Awailable DFU and compatible HID Devices
]STM Device in DFU Mode +| Application Mode: — — DFU Mode: —

Vendor D || vendor 1D: [0483
4 Supports Upload [ tanifestation talerant
Supparts Download [ &ceelerated Upload [5T) | Pracuct D || Procuct 1D; |DF11

| Leave DFU mode J Versiar: 1— Wersion: W

Can Detach

Actions

Select Targetlsh [ Tagetid | Name_ |_Awailable Sectors [Double Click for more) |
oo Internal Flash 32 sectars...
0 Option Bytes 1 zectors...

— Upload Action - Uparade or YWerify Action
File: File: Ficokd04.dfu

Vendar D¢ 0483 Targets in file:

oEad uli] 5T...
. Ehmsé"' il Procuct ID: (0000
Tranzferred data size 1 ‘ersion: (0000

36 KR[27308 Byles] of 26 KB[Z7308 .
Eytes) [ Werify after download

[ Optirmize Upgrade duration (Femave some FFz)

Operation duration

00:00:05 l Chooze... ] Upgrade | Werify 1

Target 00: Upgrade successful ! |

| bort it .-

The board is now loaded with the new program.

Starting the board

Once DFuSe finishes programming the board make sure the DFU jumper is not installed and cycle the power - the new
application should now start.
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