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Programming the ELMO

This document describes how to program the ELMO with a bin file from the mbed.org compiler.

There are two ways to program the ELMO. Each of these methods is described in the following two
sections of this document:

1. STM DfuSe Demonstrator via USB
2. mbed enabled with any ST-LINK device, e.g. STM Nucleo boards
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1. DFU mode with DfuSe Demonstrator
1.1. Prerequisites

¢ You have downloaded the .bin file from the mbed.org compiler.
e You have the DfuSe USB device firmware upgrade STMicroelectronics extension installed

Get the DfuSe Demonstrator (STSW-STM32080) version 3.0.4 software from ST’s website: (12.1 MB)
http://www.st.com/web/en/catalog/tools/FM147/CL1794/SC961/SS1533/PF257916

If needed, familiarize yourself with the tool by reading UM0412.PDF.

. stmicroelectronics
. Dfuse
@ Dfu file manager
¢ DfuSelemo —

| Docs
T UMO412 -
1 Back
Search programs and files ju |

[=
Jj
]
X

1.2. A note on the DFU file format

(From the installed document UM0412)

“Users that have purchased DFU devices require the ability to upgrade the firmware of these devices.
Traditionally, firmware is stored in Hex, S19 or Binary files, but these formats do not contain the necessary
information to perform the upgrade operation, they contain only the actual data of the program to be
downloaded. However, the DFU operation requires more information, such as the product identifier, vendor
identifier, Firmware version and the Alternate setting number (Target ID) of the target to be used, this
information makes the upgrade targeted and more secure. To add this information, a new file format should
be used, to be called DFU file format. For more details refer to the “DfuSe File Format Specification”
document (UM0391).”


http://www.st.com/web/en/catalog/tools/FM147/CL1794/SC961/SS1533/PF257916

ES PUTEL ELMO Programming Guide 5 (18)

Customer: Espotel Oy

Advanced Embedded Solutions Project name: Espotel ELMO
1.3. Generate a DFU file from a binary

The DFU tool requires a .dfu file in order to work. Here is how it is generated:

1. Start the Dfu file manager application

L. stmicroelectronics
. DfuSe
Dfu file manager
g DfuSelemo

.. Docs -

1 Back

| Search programs and files L |

3 Rl

2. Choose the first option (generate a DFU file)

Chooze wour action;
@ | want to GENERATE a DFU file from 519, HEX or BIM files

(71| wank to EXTRACT 519, HEX ar BIM files from a DFL one.

3. On the following GUI, select “Multi BIN...”

#l DFU File Manager (v3.0.4) - Generation e e
Device Imagesz
Wendor 10 Ow | ISR
Product ID 0w 0000 Injsction
TargetD; 0 | S19orHex. || MukiBIN. |

Wersion (x 0000 Target Mame:  5T...

Deletion

[ Delete selected Image ]

IGenerate...l [ Cancel ]
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4, Select the “...” to browse for the source file

]

Address 0x 00000000 |dddtalist>> | | Delete |

Ok ][ Cancel ]

5. Select the .bin file and select “save”. (the file will not be modified)

; ‘ l- v elmo ~ | #4 il Search elmo

Qrganize - Mew folder 1= - @

5r Favorites Mame Date modified

B Desktop || Elme blink.bin 12.8.2015 18:35
& Downloads
“Zl Recent Places

m

1 Libraries —
@ Documents
JF Music
[ Pictures

B videos

L 1] 3

File name: Elmo blink.bin -

Save as type: | Binary Files (*.bin) v]

=~ Hide Folders
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6. On the following GUI, change the Address to 0x08000000, i.e. the STM32F411’s start address of the
first sector of the internal flash, and add the file via “Add to list >>", so that the file appears in the
centre list and choose “OK”.

]

| iddress 0 08000000 ddtolist>> | | Delete |

0=023000000-0<080150EE  C:AlJsers\coziezeriDeskiophelmoElmo blink,

7. Finally, change the PID and version if required and select “Generate...” to generate the .dfu file.

#l DFU File Manager (v3.0.4) - Generation USRS X
Device Imagesz
Image for Target ID 00 [ST..]
Yendor D 0x 0483
Product 1D 0= 0000 Injection
TargetID: 0 | S19orHex.. || MukiBM. |

Wersion (x 0000 Target Mame:  S5T...

D eletion

[ Delete selected Image ]

[Generate...] [ Cancel ]
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8. Choose the destination folder and file name

x

aE A

< ® EXIDEEEEEEEEI )

Qrganize - Mew folder EEE @

Date modified

"1':? Favorites

B Desktop Mo items match your search.,
| & Downloads

“Zl Recent Places

m

1 Libraries —
@ Documents

JF Music

[ Pictures

B Videos

v |l

File name: Elrno Blinky.dfu

Save as type: | Dfu Files (*.dfu)

=~ Hide Folders

he

9. Success! (or maybe not...*)

r =
DiuFileMgr S sl 23

ii Success for Tmage for Target ID0D (5T...)"!

oK

—

* Note: if you can’t find the file, look in the following folder:
C:\Users\(user name)\AppData\Local\VirtualStore\Windows\SysWOW64

e
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1.4. Configure the ELMO Board to load the STM32 DFU bootloader

Set the ELMO Board to start from the internal bootloader/DFU mode by setting the BOOTO jumper.

[ f— (=20
3 s uﬂn'uu“DDEuDO
S v
’;" oo Fn [?l] 10 g

0 =0™o o
= @ nﬁl = H
11 2 o

g%:::: i[hTm

@ ||
SRS " tanae

U iHED

Oa:00 LJED

BOOTMODE:

SYSTEM
MEMORY
(DFU MODE)

EMBEDDED
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1.5. Program the ELMO via the on board USB connector J202

1. Start the firmware DfuSeDemo upgrade utility.

. stmicroelectronics
. DfuSe
Dfu file manager
g DfuSeDemo
. Docs -

1  Back

| Search programs and files o |

7 EYEE

2. Connect the ELMO via USB and verify that it is listed and selected as DFU device. _
= DfuSe Demoa (v3.0.4 [

Ayvailable DFU Devices

STM Device in DFL Mode Application Mode: DFU Mode:

STH Device in DFL Made Wendaor [D: Yendor (D: 0433
Supportz Download Accelerated Upload [ST] Procuct [D: Procuct ID: DF11
Eei Dtz Werzion: Yerzion: 2200

Enter DFL modesHID detach Leave DFL mode
Actions
Select Target(s): . .
Targetld Mame Awailable Sectors [Double Click for more)
na Internal Flazh 2 sectors...
01 Option Bytes 1 zectors...
0z QTP Mermaon 2 sectors...
03 Device Feature 1 sectors...
|Jpload Action pgrade or Werify Action
File: File:
——_ T argets in file:

Upload Procuct (D

Tranzsferred data size

0 K.B[0 Bytez] af O EB[O Bytes]

Wersion:

[] Werify after dovnload
[] Dptimize Upgrade duration [Remove some FFz)

O peration duration

00:00:00 Upgrads .
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3. Select “Choose” in the “Upgrade or Verify Action” subsection to select the .dfu source file.

i uSe Demo (0.4 (==l X )
Awailable DFU Devices
[ -« | Application Mode: DFU Mode:
] ] Wendor [D: Yendor [D:
Supportz Upload b arifestation tolerant
Supportz Download Aocelerated Upload [ST] Procuct [D: Procuct [D:
Can Detach - -
ergion: Wergion:

Enter OFU mode/HID detach Leave DFL mode
Actions

Select Target(z):

Targetld  Mame Available Sectars [Dauble Click for more]

IJpload Action Ilpgrade or Yerify Action

File: File:

endar |0 Targets in file:
Upload Pracuct [D:

Tranzfered data size Wherare

0 kB[O Bytes] of O KEB[D Bytes]

[ W erify after download
[] Optimize Upgrade duration [Femove some FFz)

0
(oo )
e —

O peration duration

00:00:00 |lparade "Werify

Ahbaort
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4. Select the file dfu source file and choose “Open”

. —————
| o) VirtualStore » Windows » SysWOWB4 Search SysWOWG4
 —————

Organize « Mew folder = - Eil 9

o

'1':1' Favorites Mame Date modified Type

Bl Desktop || blink.dfu 6.8.201515:38 DFU File

4t Downloads | || Eimo Blinky.dfu 138.201512:26 DFU File
"5l Recent Places

- Libraries
@ Documents
Jl Music
[5] Pictures
B videos

Lo Cormputer
& Windows (C:)
58 M-levy (WesfpsOl = < |

File name: Elmo Blinky.dfu ~ | Dfu Files (~.dfu)

I Open Ivl [ Cancel
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" ) DfuSe Demo (v3.0.
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- m | | X
Awailable DFU Devices
[STM Device in DFL Mode Application Mode: DFU Mode:
] ] Wendar [D: Yendar |D: 0433
Supportz Upload M anifestation tolerant
Supportz Download Accelerated Upload [ST] Procuct [D: Procuct ID: DF11
Can Detach Wersion: Yergiorn: 2200

Enter OFL mode/HID detach

Leave DFL mode

Actions

Select Target(s):

Targetld  Mame

na Internal Flazh
]| Cption Butes
0z OTF kermary
03 Device Feature

Available Sectors [Double Click for mare)

2 sectors. ..
1 sectors...
2 sectors...
1 zectors...

|Jpload Action
File:

Tranzfered data size

0 KB Bytes] of O KE[D Bytes]

O peration duration
00:00: 00

Ahort

|pgrade or Yerifu Action
File: Elmo Blinky.dfu

Wendor ID; 0483
Procuct |D; 0000
Yerzion, 0000

Targets in file:

0o aT..

[] Werify after dovnload
[] Optimize Upgrade duration [Femave some FFz]

File correctly loaded. |
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6. Success!
= DfuSe Demo (v3.0.4) EE
Awailable DFU Devices
[STM Device in DFL Mode | Application Mode: DFU Mode:
] ] Yendar [D: Yendar D: 0433
Supportz Upload b anifestation tolerant
Supportz Download Accelerated Upload [ST] Procuct 1D: Procuct ID: DF11
Can Detach Werzion: Yerzion: 2200
Enter DFL modesHID detach Leave DFL mode
Actiong
Sz za lzmeti) Targetld  Mame Ayvailable Sectors [Double Click for more)
na Internal Flazh 2 sectors. ..
| Cption Bytes 1 zectors...
0z OTF kermary 2 zectors. .
n3 Device Feature 1 zectors...
IJpload Action pgrade or Yerify Actian
File: File: Elmmo Blinky.dfu
Vendor D 0483 Targets in file:

oo 5T
Hlploes Procuct ID:; 0000

Tranzfered data size

0 KB[0Bytes] of O KB Bytes]

Yerzion, 0000

[]erify after download
[ Optimize Upgrade duration [Femave some FFz]

O peration duration

| 00:00:00 [ Upgade | [ ety |

Target 00: Upgrade successful ! |
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2. mbed Enabled via ST-LINK/V2-1
It is possible to use the ST-LINK part of e.g. a Nucleo F411 board to program the ELMO in the familiar mbed-

enabled manner. The ELMO Board will show up as mass storage device and can be programmed by drag &
dropping the binary onto the drive.

For this, the nucleo board needs to be modified as described in the following section.

2.1. Prerequisites

e The Nucleo needs to be modified to connect to an external target.
e The ELMO Board and the Nucleo need to be connected via SWD

2.2. Modifying the Nucleo for External Board Programming

It is necessary to remove the solder bridges SB12, SB13 and SB14 on the bottom side of the Nucleo, so
that the target micro controller on the Nucleo does not interfere with the external board.

SB13 and SB14 are not strictly needed for programming, but removing them means that the ELMO's serial
debug header J613 can be connected to CN3 of the Nucleo's to support the Virtual Com Port for mbed.

5B13,5B14 sB12
ST-LINK USART Target MCU RESET

SB15
ST-LINK SWO ™ A
[
|: _Z: :-_:; ::;'

1-VDD_TARGET
2-SWCLK
3-GND
4-SWDIO

5 - NRST ftarzet wacy)
£-SWO0

CN2 External board E a On board
ST-LINK/Nucleo programming via CN4 m a programming
selector ;
CN4 ;e D CN1
] n
SWD connector Ij »
Trmses
’_'Rcl,t') R17 &n COM
mlials ey mlnsssss
53 50 ER o fra

Now, connect the Nucleo’s CN4 SWD header to the ELMO Board’s J612 SWD header with a 6-pin cable
with MKL 0.64/25-style connectors on both ends. Alternatively, a 6-pin to 10-pin SWD adapter cable can be
used to connect to the ARM 10-pin header J611 instead.

The ELMO Board’s SWD connector is explained in the following section.
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Below are the SWD and JTAG/ARM 10-PIN headers that can be used to connect to a Nucleo board in
order to support mbed-enabled programming of the ELMO Board.

p
0: J

H " | ] 1 [ ]ooooo EE_“] s [&
@': (=] a0 CE [
A A S

@ :. "ED o E'I:''='|Juul=lgulll=l|:':':|=I ]

U D

Oal) LJEO (=] [=

g i-

\

W o= L =

JB12 - SWD

1-VDD_3v3

2 - PA_1AUTCK-SWCLK

3-GND

4 - PA_13UJTMS-SWDIO

5 - NRST/MCU_NRESET

6 - PE_31JTDO

J&11 - ARM 10-PIN

-VDD_3V3 2 - PA13LTMS-SWDIO
-GND 4 - PA_14IJTCK-S5WCLK
-GND 6 -PBE_3MJTDO
-N.C. 8 -PA_150JTDI
-GND 10 - NRST/MCU NRESET

It is important to notice that the ELMO board needs its own power during the programming, since the SWD
voltage VDD_TARGET has to be provided by the target itself.

2.4. Program the ELMO by drag&drop (Nucleo F411)

Skip to section 2.5 if you are not using an STM Nucleo F411.

Once the ELMO board is powered and connected to the Nucleo, connect the Nucleo to the computer. The
ELMO Board’s FLASH will enumerate as mass-storage device on the computer. To program the ELMO
simply drag and drop the .bin file into this storage. The ELMO Board will automatically be reset by the

Nucleo once the programming is successful.

- ButcPlay

‘:ug

~ NUCLEO (E)
-
General opticns

Open folder to view files
using Windows Explorer

View more AutoPlay options in Control Panel
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A quick check to see if the flash memory is mounted correctly can be done by opening the drive properties.
If anything went wrong, the drive will be 12 KB big (for the Nucleo F411) and contains a FAIL.TXT file with
more information.

General |Tools | Hardware I Sharing | ReadyBoost I Customize

= UELED
-
Type: Removable Disk

File system:  FAT

B Usedspace: 8§ 192 bytes 8,00 KB
B Free space: 524 233 bytes 512 KB
Capacity: 532 430 bytes 520 KB
Drive E:
| Ok | [ Cancel Apply

If you continue to only see a FAIL.TXT, check that your Nucleo really is the F411. If it isn’t a Nucleo F411
you will have to use it as generic ST-LINK programmer with the STM ST-LINK utility as described in the

next section.

2.5. Program the ELMO with the STM ST-LINK Utility

Once the ELMO board is powered and connected to the ST-LINK, connect the ST-LINK to the computer

and execute the STM ST-LINK Ultility software.

. stmicroelectronics
. Dfuse
. FlashLoader
L 5TM32 ST-LIME Utility
'EC] Release notes
B ST-LINK CLI
| W STM32 ST-LINK Utility

. Docs -
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Go into Target->Settings and make sure that your ST-LINK is showing a serial number. Set the Port to

SWD and the Mode to Hot Plug and press OK.

Setti 28
ings

|'1

ST-LIME.
Serial Mumber

OEREFF484951 775087093052 - ] [ Refrezsh
Firnwmare YWersion WalZaMb
STH3Z T arget Infarmation
STHIZF411=E

Target

Target Yoltage 33

Connection settings

Part

Frequency
| 4.0 MHz -

baode

[ Hat Plug -

Enable debug in Low power mode

Log File
Generate Trace LOG File

[ Open Containing Faolder

Cancel ]

Select the binary to program via File->Open File and select from Target->Program & Verify... (or press
CTRL-P). Set the Start Address to 0x08000000 and click Start to start programming the ELMO.

-

Download [ Terminal-0.5.bin]

===

Start address ;. 0x02000000

File path » Chlzershecziezer\DeskiophT erminal\Terminal-0.5 bin

YWerfication

@) Yerify while prograrmming (70 Yerity after programming

Click "'Start" to program target.

Browse

Rezet after programming

Start ] [ Cancel

W

The STM ST-LINK Utility should after a short while reply with a Verification...OK message.

The ELMO is now programmed and ready for use.



