Synerduino STM Fork of INAV and the
Synerduino Target

Synerduino STM Target
Compilation into Hexfile




Download the INAV
Release 5.1.0
Release 6.0.0-FP1

First you need to download
the INAV release version

These are available in the
official github page or
Synerflight SynerduinoSTM in
download tab

Prepare to Build the Hex File
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https://github.com/iNavFlight/inav/tree/release_5.1.0
https://github.com/iNavFlight/inav/tree/6.0.0-FP1

Download the Xpack
Release 9.2.1-1.1-Win32-
x64 or higher

Im using
INAV-5.1.0
INAV-6.0.0-FP1

xpack-arm-none-eabi-gcc -10.2.1-1.1

These are available in the
official github page or
Synerflight SynerduinoSTM in
download tab

File Edit View History Bookmarks Tools Help

Q Getting Started

May 29, 2022

@ig-ul
O vit21-12
-0~ @a48fel

Compare ~

O inav/Building in Windows 10 or % O Releases - xpack-dev-tools/arm X MSYS2 X O Page not found - GitHub

C O EJ https://github.com/xpack-dev-tools/arm-none-eabi-gcc-xpack/releases/

xPack GNU Arm Embedded GCC v11.2.1-1.2

downloads@v11.2.1-1.2 [ 3k

x

120% 9%

[ Latest )

)

Version 11.2.1-1.2 is a maintenance release of the xPack GNU Arm Embedded GCC package; it brings back support for
parsing XML files in GDB, allowing it to auto-configure on target capabilities when connecting to J-Link GDB server and

fixes libgcov.a, which resulted empty in the previous release.

Continue reading »

v Assets

D xpack-arm-none-eabi-gcc-11.2.1-1.2-darwin-armé4.tar.gz

3] xpack-arm-none-eabi-gcc-11.2.1-1.2-darwin-armé4.tar.gz.sha
D xpack-arm-none-eabi-gcc-11.2.1-1.2-darwin-x64.tar.gz

D xpack-arm-none-eabi-gcc-11.2.1-1.2-darwin-x64.tar.gz.sha
3] xpack-arm-none-eabi-gcc-11.2.1-1.2-linux-arm.tar.gz

3] xpack-arm-none-eabi-gcc-11.2.1-1.2-linux-arm.tar.gz.sha

D xpack-arm-none-eabi-gcc-11.2.1-1.2-linux-armé4.tar.gz

https://github.com/xpack-dev-tools/arm-none-eabi-gcc-xpack/releases/
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https://github.com/xpack-dev-tools/arm-none-eabi-gcc-xpack/releases/download/v9.2.1-1.1/xpack-arm-none-eabi-gcc-9.2.1-1.1-win32-x64.zip

https://github.com/xpack-dev-tools/arm-none-eabi-gcc-xpack/releases/download/v10.2.1-1.1/xpack-arm-none-eabi-gcc-10.2.1-1.1-win32-x64.zip

~



https://github.com/xpack-dev-tools/arm-none-eabi-gcc-xpack/releases/download/v9.2.1-1.1/xpack-arm-none-eabi-gcc-9.2.1-1.1-win32-x64.zip
https://github.com/xpack-dev-tools/arm-none-eabi-gcc-xpack/releases/download/v10.2.1-1.1/xpack-arm-none-eabi-gcc-10.2.1-1.1-win32-x64.zip

After installation Go Create a Workspace folder in your local Drive in my case Drive E , and extract and place the
following directories INAV-5.1.0 or INAV-6.0.0-FP1 Folder , Xpack folder

] = | Workspace
“ Home Share WView
= v » This PC > Local Disk (E} > Workspace >

# Quick access

build a a =
SynerduinoSTM hex INA 0 " -
SYNERDUINOSTMSV

inav-5.1.0 inav-6.0.0-FP1 xpack

SYNERDUINOSTMSV

& OneDrive - Personal
Documents

Pictures
W This PC
g 3D Objects

m Deskiop

= Nocuments

Note: | place my Workspace Folder on Drive E: as | was using SSD on my Drive C so not to fill it up



Create new folder inside INAV 5.1.0 or INAV 6.0.0-FP1 Directory and Name it build

I_I = Mav=-o.uu-rrl
h Home Share View

«— v 4 » ThisPC » Local Disk (E} » Workspace > inav-6.0.0-FP1 >
I
5+ Quick access I T Y ! - 1 0 o = !
build 1) - LR = 4 ) = %
.github board build cmake dev docs lib src dockerigno .gitattribute  .gitignore travis.sh travis.ymi AUTHORS
SynerduinoSTM hex INA re <
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SYNERDUINOSTMSY = = = ¢ =
— — — - 8" —
& OneDrive - Personal build.sh build_docs. CMakelists. Dockerfile fake_travis_ JLinkSetting LICEMSE readme.md  Vagrantfile
sh xt build.sh s.ini
Documents
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[E Videos
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-
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-

¥ Network




Inside the Xpack Folder Extract the xpack-arm-none-eabi-gcc -10.2.1-1.1

| M = | xpack - O X
Home Share View o
Cut L‘Tj New item ~ ' QOpen HH Select all
__I x - v
W.| Copy path U Easy access ~ Ed Select none
Pin to Quick Cop Paste .. Move Copy Delete Rename  New Praperties ) -
access 7] Paste shortcut . - folder - & History EFIm'er‘t selection
Clipboard Organize Mew Open Select
&« v > This PC » Data (E) > Workspace > xpack > v QO | Searchxp.. R
-~
— L) ol
: e
— 1]
¥pack-arm-  xpack-arm-
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gcc-10.2.1-  gee-10.2.1-
aC 1.1 1.1-win32...
@7
Select a file to preview.
]
=
=
L 4
d
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Im using xpack-arm-none-eabi-gcc -
10.2.1-1.1

xpack-arm-none-eabi-gcc-10.2.1-1.1 is extracted to the Xpack folder




Download the Synerduino Target Folder and Extract to Local drive and place it in the following
(E/Workspace/inav-5.1.0/scr/main/target) or (E/Workspace/inav-6.0.0-FP1/scr/main/target)

Readme file is also available in the download

= | target
Home Share View

«—

s
]

&

-

-

v > This PC > Local Disk (E) > Workspace > inav-6.0.0-FP1

7 Quick access

build

SynerduinoSTM hex INA
SYNERDUINOSTMSY
SYNERDUINOSTMSY

@ OneDrive - Personal

Documents

Pictures

@ This PC

3D Objects
Desktop
Documents
Downloads
Music
Pictures
Videos

Local Disk (C:)
Local Disk (E)

Storage local (F:)

¥ Network

117 items 4 items selected

Name

SPEEDYBEEF4
SPEEDYBEEF7
SPEEDYBEEF7MINI
SPEEDYBEEF7V2
SPEEDYBEEF7V3
SPEEDYBEEF405V3
SPEEDYBEEF745A10
SPRACINGF4EVO
SPRACINGF7DUAL
SYNERDUINO
SYNERDUINO2
SYNERDUINOSTM
SYNERDUINOSTMSV
TMOTORF7
TMOTORF7V2
YUPIF4
YUPIF7
ZEEZFT

=| CMakeLists.txt

€] common.h

€] common_hardware.c

/€| common_posth

€] sanity_checkh

€] stm32f7oc_hal_conf.h

€] stm32h7xx_hal_confh

€] system.h

€| system_stm32f4xx.c

€| system_stm32fdxch

/€] system_stm32f7xx.c

/€] system_stm32fTxch

€| system_stm32h7xx.c

/€] system_stm32h7xch

> src > main > target >

Date modified

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

Text Document

C Header Source F...

C Source File
C Header Source

C Header Sourc

C Header Source

C Header Source

C Header Source F...

Source File

alolo

Source File

[

C Source File

C Header Source F...

Header Source F...

Header Source F..

v @) | Searchtar.. P
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AR R AR R AR ARRARARRRRATRS

Fedededededededededededededede

* @file system_stm32f4xx.h

* @author MCD Application
Team

* @version v1.6.1

* Qdate 21-0ctober-2015

* @rief  CMSIS Cortex-M4
Device System Source File for
STM32F4xx devices.

Fedededetededededededed dedede dedededede e de dededede A Ao de e e
L L
Fedededetedededededede ke dede e e

* @attention
*

* <h2><center>&copy;
COPYRIGHT 2015
STMicroelectronics</centers
</h2>

*

* Licensed under MCD-ST
Liberty SW License Agreement
V2, (the "License");

* You may not use this file
except in compliance with the
License.

* You may obtain a copy of

the License at:
¥

*

http://www.st.com/software_lice
nse_agreement_Tliberty_v2
*

* Unless required by
applicable law or agreed to in
writing, software

* distributed under the
License is distributed on an
"AS IS" BASIS,

* WITHOUT WARRANTIES OR
CONDITIONS OF ANY KIND, either
express or implied.

* See the License for the
specific Tanguage governing
permissions and

* limitations under the
License.

*
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Other Download of the Synerduino Target Folder is the sensor driver this is also Extract to Local drive and place it in the
following

(E/Workspace/inav-5.1.0/scr/main/drivers/accgyro) or (E/Workspace/inav-6.0.0-FP1/scr/main/drivers/accgyro)
Readme file is also available in the download (accgyro_BMI160) is also modify to use with the SynerduinoSTM shield

| ¥ = | accgyro - x
Home Share View o
— v P > ThisPC > Local Disk (E) > Workspace > inav-6.00-FP1 > src > main > drivers > accgyro v O  Searchacc.. P
Name B Date modified Type Size /; - : - ~
. y * This file is part of INAv.
7 Quick access 2
. €] accgyro.c 22/10/ C Source File 3KB * This Source Code Form is
build ; bject to the t f th
|| accgyro.h 22/10/ C Header Source F... 3KB subjec 0 The Terms o e
SynerduinoSTM hex INA . ) - ; Mozilla PubTic
€] accgyro_bmi088.c 22/10/2022 C Source File 7KB * License, v. 2.0. If a copy
SYNERDUINOSTMSV 5 - 5 e - of the MPL was not distributed
€] accgyro_bmi088.h C Header Source F... 2KB with this file
1.
SYNERDUINOSTMSV €] accgyro_bmil60.c C Source File 10 KB * You can obtain one at
A . _ _ - http://mozilla.org/MPL/2.0/.
@ OneDrive - Personal €] accgyro_bmi160.h r Source F... 2KB %*
< s o e e R i
pict €] accgyro_bmi270.h r Source F.. 1KB the terms
ictures ) . . . - o * of the GNU General Public
- g accgyro_bmi270_maximum_fifo.c e 9KB License Version 3, as described
= This PC /€] accgyro_bno055.c File 5KB below:
¥
» 3D Objects €] accgyro_bno055.h r Source F.. 2KB * This file is fl:-ee S:oftwar'e:
m Desktop € accgyro_bno055_serial.c File 9KB yog/may Cgl?)f-’, redistribute
] . - R - and/or modify
& Documents €] accgyro_bno055_ serial.h r Source F.. 3KB * it under the terms of the
& Downloads €] zeegyro fakec File SKe SE& ?gﬂggagyP%Elﬂc License as
. €] accayro_fake.h r Source F... 1KB * Free Software Foundation,
& Music 5 . N - either version 3 of the
i €] accgyro_icm20689.c File 4 KB License, or (at your
< Pictures €] accgyro_icm20689.h r Source F.. 1KB :’ option) any Tlater version.
B Videos € accgyro_icma2605.c File 9KB « This file is distributed in
.. Local Disk (C) €] accgyro_icmd2605.h r Source F 1KB the hope that it will be
- ' - useful, but
~ Local Disk (E) €] accgyro_mpu.c File 5KB * WITHOUT ANY WARRANTY;
A e - without even the implied
= Storage local (F) €] accgyro_mpuh Source F... 7 KB warranty of
/€] accgyro_mpub000.c File 6 KB * MERCHANTABILITY or FITNESS
¥ Network . ) _ o FOR A PARTICULAR PURPOSE. See
€] accgyro_mpub000.h r Source F.. 1KB the GNU General
€] accqyro_mpu6500.c File 5 KB d“;tgglﬂic License for more
/€] accgyro_mpu6500h C Header Source F... 1KB * ’
5 - - - * You should have received a
C Source F B -
(€] accgyro mpud250.c G Source File JRE copy of the GNU General Public
€] accgyro_mpu9250h C Header Source F... 1KB License ) )

* along with this program. If
not, see
http://www.gnu.org/licenses/.

w‘:/'

#include <stdbool.h>
#include <stdint.h>
v
27 items 1 item selected 9.12 KB =]
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General Info

This is a guide on how to use Windows MSYS2 distribution and building platform to build iNav firmware. This
environment is very simple to manage and does not require installing docker for Windows which may get in the way of
VMWare or any other virtualization software you already have running for other reasons. Another benefit of this

approach is that the compiler runs natively on Windows, so performance is much better than compiling in a virtual
environment or a container.

Download Arm Embedded GCC toolkit from The xPack Project
https://xpack.github.io/arm-none-eabi-gcc/

Download MSYS2 for your architecture (most likely 64-bit) Sys
https://www.msys2.org/wiki/MSYS2-installation/

msysZ2-x86_64-20
Install and Run msys2-x86 220605.exe


https://www.msys2.org/wiki/MSYS2-installation/
https://xpack.github.io/arm-none-eabi-gcc/

Copy and paste this script to install Ruby ,Cmake , Make and Gcc

— e

- — O X

\Mbacman -S git ruby make cmake gcc mingw-wed-x86_64-1ibwinpthread-git unzip wget

pacman -S git ruby make cmake gcc mingw-w64-x86_64-libwinpthread-git unzip wget




Y to Proceed installation

64-1ibwinpthread-git unzip wget
varning: ;' 2.36. l l is up tu date —- re1nrt 111ing
varning: ruby ) is up to date -- reinstalling
i make-4. is up to date -- reinstalling
cmake-3.22. is up to date -- reinstalling

g: gcc-11.3.0 is up to date -- reinstalling
varning: minﬂw—wF 64-Tibwinpthread-git-10.0.0.r32.g89acd2be-1 is up to date -- reinstalling
valninq: n-6. s up to date —- re11ftd111nu
varning: wg 'l 3-1 is up to date -- reinstalling
resolving dependenc1er
looking for conflicting nqckduer

Packages (B) cmake gcc git
mingw-we4-x86_64-1ibwinpthread-git ruby unzip

wget

otal Installed Size: 241.71 MiB
et Upgrade Size: 0.00 MiB

Proceed with installation? [¥/n]

pacman -S git ruby make cmake gcc mingw-w64-x86_64-libwinpthread-git unzip wget




After installation

ving dependencies...
ng for conflicting packages...

Packages (8) cmake gcc git make
mingw-we4-x86_64-1ibwinpthread-git unzip
wget

Total Installed Size:
Net Upgrade Size:

Proceed with installatic
checking keys in keyring
checking package integrity
loading package files
checking for file conflicts
checking available disk space
Processing package changes...
) reinstalling
reinstalling
reinstalling
reinstalling cmake
reinstalling gcc
reinstalling mingw-w64-x86_64-1ibwinpthread-git
reinstalling unzip
reinstalling wget
Running post-transaction hooks...
/1) Updating the info directory file...

s N p r s s T N p r s s

pacman -S git ruby make cmake gcc mingw-w64-x86_64-libwinpthread-git unzip wget




Set a Path for the Exported GCC to the Environment Pls make sure the directory is same name as the folder

Proceed with installation? [Y¥/n]
checking keys in keyring
checking package integrity
loading package files
checking for file conflicts
8) checking available disk space
Prmcess1nq package changes...
reinstalling git
reinstalling ruby
reinstalling make
reinstalling cmake
reinstalling gcc
reinstalling mingw-w64d- 64-Tibwinpthread-git
reinstalling unzip
8) reinstalling wget
:: Running post-transaction hooks. ..
(1/1) uUpdating the info directory file...

S R B | S S ) S S S [N R R S | S S

export PATH=/e/Workspace/xpack/xpack-arm-none-eabi-gcc-10.2.1-1.1/bin:

export PATH=/e/Workspace/xpack/xpack-arm-none-eabi-gcc-10.2.1-1.1/bin:$PATH




get the toolkit version you need for your INAV version
# for INAV version 5.0.0, 5.1.0, 6.0.0 toolchain version needed is 10.2.1

m Je/Workspace/xpack — O ot
-- Configuring done
-- Generating done

-— Build files have been written to: /e/Workspace/inav-5.1.0/build

/inav-5.1.0/build

$ cd /e/wWorkspace/xpack

/e/Workspace/xpack

Go to Xpack directory $lcgEt!féwerﬁigacefinav—S.1.Ufcmake!arm—nnne—eahi—checks.cmake | grep "set(arm_none_eabi_gcc_version”

by typing 10.2.1

/e/Workspace/xpack

cd /e/Workspace/xpack

Source the version number that needs to be downloaded

cat /e/Workspace/inav-5.1.0/cmake/arm-none-eabi-checks.cmake | grep "set(arm_none_eabi_gcc_version" | cut -d\" -f2

cat /e/Workspace/inav-6.0.0-FP1/cmake/arm-none-eabi-checks.cmake | grep "set(arm_none_eabi_gcc_version" | cut -d\" -f2




Go to the build directory by entering this command

m Je/Workspace/inav-6.0.0-FP1/build — U >

$ cd /e/Workspace/inav-6.0.0-FP1/build

/e/Workspace/inav-6.0.0-FP1/build

cd /e/Workspace/inav-5.1.0/build cd /e/Workspace/inav-6.0.0-FP1/build




This will extract the Cmake into the build folder creating the Environment

m Je/Workspace/inav-6.0.0-FP1/build — [l e

v-6.0.0-FP1/build
§ export PATH=/e/Workspace/xpa arm-none-eabi-gcc-10.2.1-1.1/bin: $PATH

=/inav-6.0.0-FP1/build

-- found arm-none-eabi-gcc 10.2.1 at /e/Workspace/xpack/xpack-arm-none-eabi-gcc-10.2.1-1.1/bin/arm-n
one-eabi-gcc. exe
-- The C compiler identification is GNU 10.2.1

The CXX compiler identification is GNU 10.2.1

Detecting C compiler ABI info

Detecting C compiler ABI info - done
-- Check for working C compiler: /e/Workspace/xpack/xpack-arm-none-eabi-gcc-10.2.1-1.1/bin/arm-none-
eabi-gcc.exe - skipped
-- Detecting C compile features

Detecting C compile features - done

Detecting ( compiler ABI info

Detecting compiler ABI info - done

Check for working CXX compiler: /e/Workspace/xpack/xpack-arm-none-eabi-gcc-10.2.1-1.1/bin/arm-non
e-eabi-g++.exe - skipped

Detecting CXX compile features

Detecting CXX compile features - done

The ASM compiler identification is GNU

Found assembler: /e/Workspace/xpack/xpack m-none-eabi-gcc-10.2.1-1.1/bin/arm-none-eabi-gcc. exe

toolchain: arm-none-eabi, WARNING! R OFF

Could not find openocd, debugging won't be available

DEBUG_HARDFAULTS: OFF, SEMIHOSTING: OFF

Cmake .. You may need to run rm -rf * in build directory if you had any
failed previous runs now run cmake




This will build the Hexfile Targeted the Synerduino board and its settings to the Build Folder the
Hexfile is use as Firmware when loading the configurator

m Je/Workspace/inav-6.0.0-FP1/build — O X

-- Build files have been written to: /e/Workspace/inav-6.0.0-FP1/build

Je/Workspace/inav-6.0.0-FP1/build

$ make SYNERDUINOSTMSV _ _

make SYNERDUINOSTM make SYNERDUINOSTMSV




Once completed the Hexfile can be found on the Build folder

m Je/Workspace/inav-6.0.0-FP1/build — O >

Linking C
Memory reg

FLASH_CONFIG:
FLASHI1:
RAM :
MEMORY :
Built target
Built target SYNERDUINOSTMSV

/e/Workspace/inav-6.0.0-FP1/build




And... its here . The INAV_5.1.0 SYNERDUINOSTM.hex or INAV_6.0.0 SYNERDUINOSTM.hex
INAV_5.1.0 SYNERDUINOSTMSV.hex INAV_6.0.0 SYNERDUINOSTMSV.hex

=] ¥ | oung
Home Share View

— v P » This PC » Local Disk (E) > Workspace > inav-6.0.0-FP1 > build »
) bin
3 Quick access CMakeFiles
build crc
SynerduinoSTM hex INA SynerduinoSTM hex INAV 6.0.0
SYNERDUINOSTMSV SynerduinoSTM Target INAV 6.0.0
SYNERDUINOSTMSY | cmake_install.cmake

=| CMakeCache.txt

@ OneDrive - Personal " inav_6.0.0_ SYNERDUINOSTMSV.hex

Jocuments | Makefile Open this file in the Configurator as
Pictures = Synerduino DIFF 6.0.0.txt . . .
this is the firmware
= This PC Find it in the Build folder of the INAV
s 3D Objects directory
m Desktop

cd /e/Workspace/inav-5.1.0/build cd /e/Workspace/inav-6.0.0-FP1/build




