(1] SD

[copywiki [TT] ='copter,plane,rover,planner,blimp,sub,dev'].

[ SDMTI | |

I SO (I )

IO ArduPilot[T] .
M o
[TITTITITTTTITT . [T [T -1 MMC
(10 SDIT] H7ITIT 36 111111 LTI Revolution [TT] ,
(11

LETTT] ?

(LTI

4« o [I01 USBIIITIIIIT]

o [ITTTITITITIIIT]
e [IT11I11 LTI .[II0 OEMs
(LIIITIT] SD[IIIIIIITI LTI

LETETHTT] ?

(I

| a« e [ITTT11T] SO



e The SD card must be enabled in its bootloader
e The bootloader code and flashing firmware must be enabled in the
autopilots firmware definition files (hwdefs)

To see if a given autopilot has this capability, you can check in its firmware folder on the Firmware

build server to see if it has a xxxxxx.abin file present.

The Bootloader

A bootloader capable of flashing from the SD card is required (and the autopilot must have SD card
capability, obviously). Newer autopilot's with SD cards may or may not have this capability and a
capable bootloader included in their hardware definition (if not, see **Building capable firmware
yourself **),

If the autopilot firmware currently provides this capability, updating your current bootloader may
be required to support flashing from SD card. Note that updating the autopilot's bootloader is an
operation which can make your board non-operational, and difficult to recover. More-so with boards
that do not expose a "boot0" pin, such as the CubeOrange. Be aware of this risk, and be prepared
to spend considerable time recovering a board if something bad happens when updating the
bootloader.

**The instructions on updating the bootloader ** can be followed to update your bootloader; be
aware that you must use a recent firmware (4.5 or higher) to obtain a suitable bootloader.

The Firmware File

The file to be loaded onto the SD card is of a specially named "xxxxx.abin" file created for this
purpose. This is a binary file with a small amount of text providing some information about the
binary. Most notably, a checksum which the bootloader will verify before attempting to flash the
board.

Boards which support flash-from-sdcard will also have .abin files available for download from the

Firmware build server.

Firmware File Name


https://firmware.ardupilot.org
https://firmware.ardupilot.org
https://firmware.ardupilot.org

The filename which is used when generating firmware is *not* the correct name to use when
placing the firmware on the SD card. When the .abin files are generated they contain the vehicle
name, for example, "arduplane.abin".

There is only one correct filename that may be used to flash-from-sdcard; this is ardupilot.abin .
When placing the file on the SD card, ensure the file has been renamed to ardupilot.abin .

Transferring the File to the SD card

This can be done in your operating system as you would ordinarily interact with the SD card (e.qg.
file browser).

You can also transfer the file to the SD card's base directory via MAVFTP using Mission Planner or
similar GCS
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Ensure the file is the correct size before continuing.

After the transfer is complete, the directory listing should look something like this:

a4
RTL> ftp put /home/pbarker/arducopter.abin ardupilot.abin
RTL> Putting /home/pbarker/arducopter.abin as ardupilot.abin
Sent file of length 1847687
RTL> ftp list
RTL> Listing /
D APM
ardupilot.abin 1847687
Total size 1804.38 kByte

Triggering the Flash Update

Power cycle the board to enter the bootloader which will automatically check for the firmware
update file and begin flashing it. Alternatively to avoid the powercycle the autopilot may be

rebooted via a PREFLIGHT REBOOT SHUTDOWN command with the 'Param1' field set to 3 (ie.
"Reboot autopilot and keep it in the bootloader until upgraded")

It should take roughly 1 minute to verify the firmware and flash it to the vehicle's internal flash.
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If the process completes successfully the file will renamed to ardupilot-flashed.abin. The vehicle
should proceed to boot the firmware once flashing is complete.

Troubleshooting

Several things can go wrong with the firmware flash, but some diagnostics are available to help
work out what the problem might be.

At each stage of the flashing process, the ardupilot.abin file is

renamed to reflect the stage

e if the file is called ardupilot-verify.abin then the process failed when
trying to checksum the file, or the board was interrupted when doing
so.

e if the file is called ardupilot-verify-failed.abin then the checksum the
bootloader calculated did not match the bootloader in the .abin
metadata.

e if the file is called ardupilot-flash.abin the process failed when writing
the firmware, or the board was interrupted while doing so. The board is
unlikely to boot into an ArduPilot firmware if this has happened, so a re-
flash will be required.

o if the file is called ardupilot-flashed.abin you should not need this

"troubleshooting" section, as the flash process has succeeded!

a4

Building the firmware yourself

If the autopilot has an SD card capability but no SD Card flash-able firmware is present on the

Firmware build server, you can build the firmware yourself. You must setup a build environment

and then modify the autopilot's hwdefs to build a capable bootloader and an xxxx.abin firmware,
see building-the-code.

In the hwdef-bl.dat file you must include this:

define AP BOOTLOADER FLASH FROM SD ENABLED 1
define FATFS HAL DEVICE SDCD1

define HAL 0S FATFS IO 1

# FATFS support:

define CH CFG_USE MEMCORE 1

define CH CFG USE HEAP 1

define CH_CFG_USE SEMAPHORES 0


https://firmware.ardupilot.org

define CH CFG_USE_MUTEXES 1
define CH CFG_USE_DYNAMIC 1
define CH CFG_USE WAITEXIT 1
define CH CFG_USE_REGISTRY 1

e Also you must include the SD card setup. See the MatekH743 autopilot definition for an

example.

In the hwdef.dat file you must include this:

env BUILD ABIN True

When you build the firmware you will see, note the .abin file is created:

[
BUILD SUMMARY
Build directory: /home/pbarker/rc/ardupilot/build/CubeOrange
Target Text (B) Data (B) BSS (B) Total Flash Used (B)

bin/arduplane 1868612 3536 258740 1872148

'plane' finished successfully (24.283s)
pbarker@fx:~/rc/ardupilot(master)$ 1s -1 build/CubeOrange/bin
total 18792
-rwxrwxr-x 1 pbarker pbarker 3135448 Sep 29 19:15 arduplane
pbarker pbarker 1872247 Sep 29 19:15 arduplane.abin
pbarker pbarker 1684192 Sep 29 19:15 arduplane.apj

1
-rw-rw-r-- 1
1

-rwxrwxr-x 1 pbarker pbarker 1872152 Sep 29 19:15 arduplane.bin
1
1

SrW-rw-r--

-rW-rw-r-- pbarker pbarker 5148900 Sep 29 19:15 arduplane.hex
-rw-rw-r--

Demo Video

https://youtu.be/hCdXelUTjK4
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Free Flash

Build commands will be stored in build/CubeOrange/compile commands.json

pbarker pbarker 5509380 Sep 29 19:15 arduplane with bl.hex


https://github.com/ArduPilot/ardupilot/blob/master/libraries/AP_HAL_ChibiOS/hwdef/MatekH743/hwdef-bl.dat
https://youtu.be/hCdXe1UTjK4
https://ardupilot.org/copter/docs/common-install-sdcard.html
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