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1.Required materials (hardware, tools)

B RAK LB801 LoRaButton board
B RAK LoRaButton Upgrade Tool V1.0
B Micro USB line and PC (Only support Windows)

Note: RAK LB801 LoRaButton has two versions of firmware: open source project
firmware and the AT command firmware.These are two different firmware.Therefore do
not mix them.

The RAK LoRaButton Upgrade Tool V1.0 you can download in this link :
http://www.rakwireless.com/en/download
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2.Firmware Upgrade

In order to facilitate the user to upgrade the device firmware, we have designed a
BOOT upgrade mode for the device. The user can upgrade the device directly using the
UART interface. The BOOT mode essentially adds the code to receive the rewrite
firmware at the start address of the device's RAM. After the device upgrade is complete,
jump to the application's address to run.

This module provides two firmware: AT command firmware and open source project
firmware.These two firmware upgrades’ methods are described in detail below.

2.1AT Firmware Upgrade

Required tools:
B RAL LoRaButton Upgrade Tool V1.0
B AT Firmware
The tools mentioned above can be accessed through the RAK official website.
RAL LoRaButton Upgrade Tool V1.0:You can download it through this link:
Url:RAL LoRaButton Upgrade Tool V1.0.exe
AT Firmware:You need to choose the right firmware package, and you can download
three firmware packages from the following link.
Url:AT Command Firmware
The firmware upgrade methods are the same, and the following will be an example of
one of the firmware upgrades.
1. Use the micro USB link LoRaButton module to your PC.
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2. Run the software of RAL LoRaButton Upgrade Tool V1.0.exe

Select the right port:
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3. Add firmware (select the right firmware)

Size Location
129KB EX\RAK Document\RAK_|
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4. Click on “Start”. then long press button 1(SW3) and button 2(SW2), until the device
flashes red. Indicates that the device has entered BOOT mode. The tool will then
automatically start the download process.

Size Location
U_RAKEZ11 LoraButton U5915 .bin 129KB E:\RAK Document\RAK_|

U_RAKEZ11_LoraButton

Congratulations! firmware upgrade is successful, and then you can use the AT
command system.Please refer to the RAk_LB801 LoRaButton AT Firmwawre User
Manual V1.0.PDF for specific AT instruction operation.
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2.2 Open Source Project firmware download

The application firmware of the RAK_LB801 device is a firmware compiled using
open source code provided by RAK:

https://github.com/RAKWireless/RAK811 LoRaButton

However, the bin file directly generated by the open source code compiler cannot be
upgraded through BOOT. You need to use the RAK_LB801 LoRaButton Firmware
Generate Tool.exe to convert it to a bin file that can be upgraded by BOOT.

RAKWireless / RAK811_LoRaButton ®@watch~ 0  ¥rok o
<» Code Issues O Pull requests 0 Projects 0 Wiki Insights Settings
Branch: master + = RAK811_LoRaButton / tool / Create new file = Upload files | Find file = History
RAKWireless Add BOOT files and upgrade tools Latest commit 789dc6b 9 minutes ago
[£) RAK_LB801 LoRaButton Firmware Generate Tool.exe Add BOOT files and upgrade toals 9 minutes ago
[£) RAL LoRaButton Upgrade Tool V1.0.exe Add BOOT files and upgrade toals 9 minutes ago

After successfully compiling with open source project, the generated
rak811_lorabutton.bin file and RAK_LB801 LoRaButton Firmware Generate Tool are
placed in the same directory. Click on the Run tool to generate the
u_rak811_lorabutton.bin file. This file can use BOOT mode to upgrade the firmware.

-

= =t =7 Foh

[="] RAK_LB801 LoRaButton Firmware Generate Tool.exe REEFE 429 KB

|| rak811_lorabutton.bin BIN 34 58 KB

|| u_raks11 lorabutton.bin BIN =rf4 129 KB
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If you are using the device for the first time, or if your application code is not modified,
long press any key to reset the function. Then plug in the device Micro USB interface to
connect the computer, long press button 1(SW3) and button 2(SW2), Until the device
flashes red. At this time, release buttons 1 and 2 to open the RAK LoRaButton Upgrade
Tool V1.0.exe on the computer, select the device serial port, select the generated
u_rak811_lorabutton.bin file, and click “Start” to start the firmware upgrade.

Size Location
u_rak8ll lor... [Ekkls:] E:\code\RAKE11 LoRaButton-master\RAKE11_LoRaButton-...
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If the application code in your device is damaged, or you reprogrammed the BOOT
firmware. At this point, you need to press button 1(SW3) and button 2(SW2) for a long
time until the device is flashing red, Then use the Micro USB connector to connect the
device to the computer,at this point can release the button.( The premise is that the device
has enough battery power). Next, open the RAK LoRaButton Upgrade Tool V1.0.exe on
the computer, select the device port number, select the u_rak811_lorabutton.bin file, and
click “Start” to start the upgrade.

Size Location
u_rak8ll lor... [Ekkls:] E:\code\RAKE11 LoRaButton-master\RAKE11_LoRaButton-...
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2.2 BOOT firmware download

This method is only used when the device is abnormal, and it needs to open the shell

of the device when it is used.
The BOOT firmware of the device will not be erased if it is operating normally.
Downloading BOOT firmware requires J-link device and SEGGER software. First
install SEGGER, please download SEGGER here:

https:.//www.segger.com/downloads/jlink
After installation is complete, open J-Flash and choose to create a new project.

Welcome to J—FlashA ﬁ

Pleaze select one of the following gtart options:

" Open recent project: |STM32L1 S1CE.jflazh ;I

i Create a new project.

[ Do not show this message again. Start JFlash

Then select the device as “STM32L151CB”. Select interface for “SWD”

Create New F"rojectA ﬂ
— Target Device

|ST STM32L151CE J

ILittIe endian vl

— Target Interface

[swD k3 | 4000 |

Next use the j-link device to connect the RAK_LB801 LoRaButton's SWD interface.

SWD interface of the device, see the schematic.
L

—Speed (kHz]———
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After connecting the SWD interface of the j-link and the SWD interface of the device,
click "Connect" to try to connect.

et | Options “ﬁnd_o‘w Help
Connect E
Disconnect

Name I

Host connection Tes

Target interface
Init SWD speed
SwD speed Manual Programming

Production Programming

MCU 5T STM3ZL181CE
Core Cortes-M3

Endian Little

Check core ID Yes [Dx4BAD047T]
Use target RAM 16 KB @& 0x20000000

Flash memory Internal bank 0
Base address 03000000
Flash size 132KB

Bl oG [==]=]

hpplication log started A
— J-Flash V8. 22g (J-Flash compiled Jan 1T 2015 16:40:05)

- JLinkARM. 411 V5. 22g (DLL compiled Jan 1T 2018 16:39:42)

Creating new project ...

- New project created successfully (|

Normally, "LOG" message box will display "Connection successful".(If there have
some problem with this step, please Google).

Mare
Host connection  USE [Device 0]

Target interface  SWwhD
Init SWD speed 4000 kHz
SWD speed 4000 kkHz

MCU 5T STM32L151CE
Core Cortex-M3
Endian Litle

Check core ID “es [0x4BA004TT)
Use target RAM 16 KB & 0:20000000

Flash memomy Internal bank 0
Base addiess 08000000
Flash size 132KB

Bl oG

Creating new project ...
- New project created successfully
Connecting
- Cormecting via USE te J-Link devics O
- Target interface speed; 4000 kHz (Fixed)
- YTarget = 3. 351V
- Executing init sequemce ...
- Initialized successfully
- Target interface speed; 4000 kHz (Fixed)
- J-Link found | JTAG dEviygseID' 0xZBADI4TT (Home)
- Connected successfully

« b
Ready |connected  |Core Id: 0x2BA01477 [Speed: 4000 kH y
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Next click "File" -> "Open data file", select the boot.bin file, and enter the starting

address 8000000.( boot.bin file you can find in the open source project)

File Edit View Target Options Window Help

Bl project - new p.. E-@

Marme | Yalue

Haost connection  USB [Device 0]

Target interlface  S\WD

Init S0 speed 4000 kHz

SwD speed 4000 kHz

MCU ST STM32L151CE

Core Cortes-M3

Endiar Little

Check care [0 Yes (Ox4BADD4T?)

Use target RaM 16 KB & 020000000 Enter start addae
Flash memory Intemal bank 0

Base address 0x8000000

Flash size 132KB Start addiess
Elioc

- Flash programming performed for | range (10495 bytes)
- 0xB000000 - 0x30028FF (041 Sectors, 10 EB)

- Start of werifying flash

- End of verifying flash

- Start of restoring

- End of restoring

- Target progranmed and verified suceessfully (CRC = OxAFZDI9DA) - Completed after 0.559 sec
WARNIHG: Supply wvoltage too lew or tos high, dizcommecting target!

Disconmecting

= Disconnected
Opening data file [D:%\EAKProductFile“IOT document‘\LoRabutton\RAKS11Lor abuttenlcomm_toolibeot. bin] D
4 13
Ready |Not connected| ‘ 4
Finally, click "Target"->"Manual programming"->"Program & Verify" to start

downloading the boot.bin program. After success, you will see a successful programming

message.( If there have some problem with this step, please Google)

File Edit View Target Options

Window Help

Bl project - new p.. [ = |[@ 52

MName | Walue |
Host connection  USB [Device 0]

Adchess: [B000000 F x_ZI x_-ll

Address

B\c\nIE\Flnscu
3 45 .
13
55

‘legi;isleﬂacz igégm 3AARPRA | @3 B4 AA 20 B1 6@ @8 41 27

il Spee r4 o

SWD spend 000 KHa 2000810 |47 27 0@ B8 4D 27 B8 B8 51 27
8AAPAZA | AR AR AA AA A @ A 6e

MCU ST STM32L151CE 8P@EE30 |59 27 08 08 o8 5D 27 F5
Eﬁ:;an Eﬂ?m SPEER4A |61 27 BA B3 65 27 BA B8 69 27 BA 5D
Cheok core [0 es (0+4BA004TT] 8P@BESA |71 27 0@ @8 75 27 BA B8 79 27 88 7D
Use target RAM 16 KB @ [x20000000 SPBBEGR |81 27 BA B3 85 27 BA B8 89 8D
- R 8P0EE70 |71 27 BA @8 95 27 PO @8 99 9D
azn memnory ntermnal ban
e Rt o 8PBBESE |A1 27 BA B3 A5 27 BA B8 A9 AD
Flash size 132 KB 8P@EEYA |BL 27 BA @8 BS 27 BA B8 DY BD
SPBEBAN (9@ B9 BA B9 C1 27 BA B8 C5 9
8P@EEBA |CD 27 8@ @8 Di 27 BA @8 DS D9
8PBEBCH |DD 27 BA B8 Ei 27 BA B8 ES E9
2B ED 27 @9 @8 Fi 27 88 B8 FS F9 I
[ FD 27 @@ @8 @1 28 @0 B8 @5 09
SPABEFA (@D 28 BA B8 7B BS 82 BA A4 28
8PBE1EM |44 Fi C? 8@ DF FS DS B0 @8 ac |
8PBB11A @B DB DF F8 CC OB BA 68 18 Bc 28
QARG 7R NnE FA B G0 AR fA RYI 29 /A AR
KloG
~ CFI speed could not e measmred A
= Bt oF Alerdh prarTeTES
- Progranming range 0x05000000 - 0x0B00ZEFF (041 Sectors, 10 KB)
= Hhfl ofF o progrerminG
- Flash ororaming perforned for | range (0435 bytes)
~ 0%B000000 - 0xB00ZEFF (D41 Sectors, 10 KB)
- Start of verifying flash
- End of verifying Flazh
- Start of restoring
- End of restoring E|
- Target progranmed and verified sccessfully (CRD = DxAFZI3ADAY - Completed after 0 B0Z sec
-
4 r
Ready \Connected Core Id: 0x2BA01477 |Speed:4000kH/ﬂ
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