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In order to facilitate user to quickly update firmware, RAK410 has a built-in boot
program ‘bootloader’ to upgrade firmware by serial ports. The boot program data can
be uploaded via XModem-CRC protocol, which can be supported by common
terminal programs.
RAK410 comprises MCU chip and WIFI chip, each of which has a FLASH. The
upgrade consists of two parts: the MCU firmware (MCU FW) and WIFI firmware
(WIFI FW).
Here are the steps to upgrade firmware by bootloader:
I.  Hardware connection instructions:
1. UARTO: Pin 31(TX), Pin 32(RX);
2. UART1: Pin 22(TX), Pin 23(RX);
Note: the connection of the two pins is used to select a serial port for upgrade, and it is
available only when the two pins are connected and then a serial port is selected. User
should check if the serial port is connected when selecting the serial port.
II. Preparation:
2.1 HyperTerminal Setting:
Note: The following examples are for Windows XP system which comes with a serial port
terminal. For Windows 7 system user can download serial port terminal and Install.
Start -> All Programs -> Accessories -> Communications -> HyperTerminal, open the

HyperTerminal, the whole process is shown in Figure 1:
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Figure 1: Open HyperTerminal

1. As the pop-up window shows in Figure 2, enter the name of HyperTerminal,
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such as WIFI, then click 'OK" as shown in Figure 3:
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2. Modify the parameters in the pop-up window as shown in Figure 5. By default,
RAK410 supports baud rate with 115200, 8 bits, no parity check, 1 stop bit, no
data flow control, and click ‘Apply' -> ‘OK’

Uart Setting E=REOE |
PortName |m - |
BaudRate 115200 - |
DataBits & - |
StopBits |Dne - |

Parity |Hone - |
Open I l Cancel
Figure 5

3. As the pop-up window shows in Figure 6, click 'Properties’, select 'Settings' ->
'ASCII Code Settings', and set the relevant parameters as shown in Figure 7,

click 'OK’, then properties are set.
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Starting Module RAK410:

Connect RAK410 with PC via Serial Interface and module power supply via USB
Interface. The module directly executes user code after powered on, and enters into
normal operation, displaying a string of ' WELCOME TO RAK410'.

2.2 Swith to bootloader
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There are two ways to enter bootloader mode.

(1) The hardware enters into ‘bootloader’ mode, when pin 28 is pulled up. The
operation afterwards is same as that of enter via command;

(2) In AT command mode, input “at+boot_mode” in a terminal and enter into

‘bootloader' mode, then enable upgrade, the operation is as follows:

CMD:at+boot_mode=0
Welcome to RAK410O

at+asci1=1

0K
8t+b00t_m0de=@
Please chioce update interface(1/2)!
=] UARTO=

=2 UART1=

After RAK410 has entered into 'bootloader' mode, the terminal prompts you to
select UARTO or UART1 serial port for upgrading. Input ‘1 ' for UARTO and input ‘2'
for UART1, as shown in Figure 1.1.

Welcome to RAK41O
at+asci1=1

0K

8t+b00t_m0de=ﬂ
Please chioce update interface(1/2)!
=1 UARTO=

=2 UART1=

Figure 1.1
After user has entered '1 'or '2', it prompts that if user is positive to do upgrade,

as shown in Figure 1.2:

Welcome to RAK&1D
at+ascii1=1

0K

8t+b00t_m0de=@
Please chioce update interface(1/2)!
=1 . UARTO=

I2.UHRT1*

Upgrade firmware(y/n)7_
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Figure 1.2 Enter into UARTO Mode

Please chioce update interface(1/2)!
=1 UARTO=
EZ.UHRTl*

Upgrade firmware(y/n)?_

Figure 1.3 Enter into UART1 Mode
Note: when selecting UARTO or UART1 serial port, ensure that the pins in the hardware are
connected.
2.3 Bootloader Commands Introduction
Enter ‘y' to upgrade firmware, then the terminal displays the commands of the

bootloader as shown in Figure 2.1:

Please chioce update interface{1/2)!
=1 UARTO=

;2.UHRT1*

Upgrade firmware{y/n)?y

=(ommand : =

=1 : Upgrade MCU FY *

«f : Upgrade WIFI F{ =

=h : Boot APP *

xd : Delete saved data=

xr : Reset RAK&10 *

¢ >

Figure 2.1
f: upgrade WIFI FW. This command is used to update WIFI firmware
u: upgrade MCU FW. This command is used to upload a user program to flash,
start address: 0x1000
b: start user program. This command starts a user program in bootloader mode.
d: delete the saved configuration parameters.
r: resets RAK410.
lll.  Upgrading WIFI Firmware
The steps are as follows:
After the terminal has entered into ‘bootloader' mode, upgrade WIFI FW via

command ‘f’, then the bootloader enters into the data-receiving state, as shown in

7
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Figure 3.1:

Please chioce update interface{1/2)! »
=1 . UARTO=
E2.UHRT1*
Upgrade firmware{y/n)7?y
=Command : =
=11 : Upgrade HMCU FU *
=f : Upgrade WIFI FW =
=h : Boot APP *
=d : Delete saved data=
Fr : Reset  RAKA410 =
Ready
cCcceceeceec_

< 5 :

Figure 3.1

Click 'Send' -> select 'Send File', then select the WIFI upgrade process in the

pop-up dialog box, click '‘Browse' as shown in Figure 3.2:

View

File Edit Call  Transfer Help
Do 8 (08|

G-l

. » RAKAI0A BV201

W7 Send File 9| |

Folder: C:\sers\keny
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Erowse...
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|X‘nn\:lem -
| Close | Cancel
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1
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Bl Desktop
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mm
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o @
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EIN File
EBIN File
EIN File
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v]
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M
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n

Connected 0:19:01 Auto detect 115200 8-N-1

MNUM

Figure 3.2

Select the 'Xmodem' transfer protocol as shown in Figure 3.3, and then click

'Send' to start transmission as shown in Figure 3.4:



RAK410 Firmware Upgrade Manual

T —

Folder: C:\Documents and Settings'Administrator
Filename:
|C:\Ducumerrts and Settings"Administrator'. appletv |
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|Xmudan _:J

Send Close | Cancel |

Figure 3.3
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Ready
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L
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Figure 3.4
When the transfer is completed, RAK410 automatically runs WIFI_FW_01, in which
state the terminal is constantly outputting ‘C’, waiting for serial port to transmit WIFI
firmware. Then continue to click the ‘Send' -> select ‘Send File', select a path for
WIFI firmware in the pop-up dialog box, click ‘Browse' to select RAK410 WIFI
firmware WIFI_FW_02.bin as shown in Figure 3.5:
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Figure 3.5

Select the 'Xmodem' transfer protocol as shown in Figure 3.6, then click 'Send' to
start transmission as shown in Figure 3.7:

-

=)

" Send File

Folder: C:%\Users"kemyDesktop  RAK4104_B V201

Filename:

C:Usersykeeny Desktop RAKST10A_B V2 0.18WL Browse. .. |

Protocal:
¥modem

1K ¥modem
Kermnit

=

fmodem

fmodem-G

Zmodem

Zmodem with Crash Recovery

Figure 3.6
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File Edit View Call Transfer Help
0O = 3 Ty

Upgrade firmware{y/n)?y
=Command : = g
=1 : Upgrade MCU F| xmodem file send for WIFI

=f : Upgrade WIFI

*E : Botl)tt APP d Sending: [C:\Users\keny\Desktop\RAK410A_B V2.0.WWLAN_FW_02bin

=d : Delete save

;r : Reset  RAKAL|| pogeer: [331 Evorchecking: JCRC

Ready Reties: [0 Total retries: [0

CCCCCHCCcececeecee

Please chioce updal| testemor |

=1 . UARTO=

IZU”R”* =~ [ [k 65K
Egggagﬁdfirmware(s} Elapsed: ’W Remaining: ’W Throughput: ’W
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Ready
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Figure 3.7
When the upgrade is completed, it prompts 'Pls upgrade MCU APP' as shown in

Figure 3.8. If the upgrade is failed, it prompts 'program failed' as shown in Figure 3.9:

A

Please chioce update interface(1/2)!
»1 . URRTO«
=2 UART1=

Upgrade firmware{y/n)?y
*Command : »

= : Upgrade HCU FY =
«f + Upgrade WIFT F{ =
«h : Boot  APP *
#] : Delete saved datax
Fr : Reset RAK&IG =
Ready
CCCHCCCCE

Waits

=1 UARTO=
=2 UARTL

Figure 3.8

11
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Please chioce update interface(1/2)!
=1 UARTO=

I2.UHRT1*

Upgrade firmware{y/n)?y
*Command : =

= : Upgrade HCU FY *
=f : Upgrade WIFI F{ =
= : Boot APP *
»d : Delete saved data=
;r : Reset  RAK41O *
Ready
CCCHCCccceccee

Wai1ting proce

i ot
program_failed

Figure 3.9

The above shows the steps for upgrading WIFI FW, the MCU FW has been changed
when upgrading WIFI FW. Therefore, it is required to re-upgrade MCU firmware after
WIFI has been upgraded. Please refer to Section IV for specific operation.

IV. Upgrading MCU Firmware

In ‘bootloader mode, enter the command ‘u’ to upload MCU firmware on the terminal,

then the bootloader enters into the data-receiving state as shown in Figure 4.1:

s

Please chioce update interface{l1/2)!
=1 UARTH=

I2.UHRT1*

Upgrade firmware(v/n)7?y

=Command : =

=y : Upgrade HMCU FY =

=f : Upgrade WIFI FW =

=b : Boot APP =

=g : Delete saved data=

=r : Reset RAKA1O =

u

Ready

CCC_

< >

Figure 4.1

Click ‘Send' -> select ‘Send File', and in the pop-up dialog box, select a path for the
bin file ‘MCU_FW.bin' which is ready to be written into flash, then click 'Browse' as

shown in Figure 4.2:

12
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File Edit View Call Transfer Help | » RAK410A BV201 Search RAK410A_B V201 P
m Organize + New folder B= ~ [ @
B Send File | ? 23, .
S Favorites Name Date modified Type
i EllsEslenEatmp i e M Deskiop [ MCU_FW.bin 12/28/201212:02 ..  BINFile
I':"E"ame' B Desktop [ ] WLAN_FW 01 bin 1/16/2013 249 PM BN File
- i Downloads =l [ WLAN_FW 02.bin 1/16/2013 249PM  BIN File
Protacal: |#] Photo Stream
I)(madem = 2| Recent Places
Send | Close | Cancel ; —
= Libraries
Please chioce update interface(1)l [ Documents
=1_UART@= o Music
=2 UART1= &= Pictures
B Videos M| < i | C:
1 7
Upgrade flrmware(y/n) 4 File name:  MCU_FW.bin - [A\IFl\e;(’.’J ']
=Command : =
=u : Upgrade MCU FW = [ Open H [ Cancel ]
=f : Upgrade WIFI FW =
=b : Boot APP * ‘
=d : Delete saved datax
= : Reset RAK&1O *
u
Ready
CCCCCCCCccccccecceceeee_
Connected 0:30:17 \Auto detect 115200 8-N-1 [caps  [num [ Cepture
Figure 4.2

Select the 'Xmodem' transfer protocol as shown in Figure 4.3, and then click 'Send' to

start transmission shown in Figure 4.4:

-

¥ ' Send File

P==)

Filename:

Folder: C:h\Users'kemy Desktop " RAK410A_B V2.0.1

C:Users'kenyhDesktop  RAKA10A_B V2.0 1%WWL Browse. .. |

Protocal:

¥modem

=]

1K ¥modem
Kermit

Ymodem
Ymodem-G
Zmodem

Zmodem with Crash Recovery

Figure 4.3
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- . -
% 'WIFI - HyperTerminal =& &
File Edit View Call Transfer Help
0= 3 5y
=b : Boot APP =

=d : Delete saved data=
= : Reset  RAK&1| xmodem file send for WIFL

f

Ready Sending: |C:\User5V(eny\Desktop\RAK41DA_B V2.0.1\MCU_FW bin
CCCCCHEcccecceecee CCCCCC
Waiting process...|| packe: [222 Error checking: [CRC

1328 Programming S

Programming Succes{| Reres: [0 Total retries: [0
Pls upgrade MCU AP

Please chioce updal| Lasteror: |

=1 . UARTO=
Iz'U”RTl* e s kot 11K

Egggzgﬁdfirmware(s’ Elapsed: ,W Remaining: ’W Throughput: W
e ) =
* : pgrade Cancel cps/bps
=b : Boot APp petes_|
= : Delete saved'w
=~ : Reset RAKA4A10 =
u

Ready
cccce_

m

Connected 0:40:14 Auto detect 115200 8-N-1 NUM

Figure 4.4
After the upgrade has completed, RAK410 automatically runs user program and

displays the boot string of ‘Welcome to RAK410' as shown in Figure 4.5:

Please chioce update interface(1/2)!
=1 _UARTA=
I2.UHRT1*
Upgrade firmwarei{v/n)7?y
=*Command : =
=u : Upgrade HMCU FW *
=t : Upgrade WIFI FW »*
=bh : Boot APP =
= : Delete =aved data=
= : Reset RAK410 =*
u
Ready
CCCWelcome to RAKA1O
< > -

Figure 4.5

Note: If fail to upgrade, user can reset the module, and re-do the previous steps over again.
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