ROWEBOTS USER MANUAL 2020

ADD UNISON RTOS TO STM32CubeMX

Description

This manual explains how to add the UNISON RTOS to STM32CubeMX

Setup in STM32CubeMX
1 OpenSTM32CubeMX

2. Inthe "Manage softwareinstallations” press “INSTALL/REMOVE" (see figure 1)

Existing Projects New Project Manage software installations

Recent Opened Projects

r—— @

Gheck for STM32CubeMX and embedded soflware packages.

| creciecm uraas |

Install o ramove embadded sofware packages.
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Figure1

3. Press"FromLocal’.Navigate to the directory with UNISON RTOS package, select it and press "Open” (see figure 2)

[ Embedded Software Packages Manager =

E S$TM32Cube MCU Packages and embedded software packs releases

vailable Version i

> cn| Lookln [D Output ~] B (e [(EE- I

Releases Information was last refreshed 1 days ago

U Bacl = OTMicrnoloct

| Select 2 STM32Cube Package File

_project

Id‘, RoweBots.UnisonRTOS.5.5.0-0.pack I

Detals File Name  [RoweBots UnisanRTOS 6 5 0-0 pack |
Files of Types [STM32Cube Packages File ("zip, *.pack) ~]
Figure 2
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ADD UNISON RTOS TO STM32CubeMX

4. Read the License Agreement and choose "I accept the Terms of this License Agreement” checkbox to proceed. This is a

mandatory step. (see figure 3)

— ———
Licensing Agreement u

|| RoweBots UnisonRTOS 5.5.0-0 License Agreement

Please read and accept the following agreement carefully to finish the installation:

Licensing:
YOUR USE OF THIS SOFTWARE IS SUBJECT TO THE TERM3 OF A ROWEBOTS SOFTWARE
LICENSE.
1. If you are not willing to accept the terms of an appropriate RoweBota
Software License, you must
not download or use this software for any reason.
2. Information about RoweBots licensing regarding this software available at
www.rowebots. com/products/licensing/st-vl.
3. It is your obligation to select an appropriate license based on your
intended use of the
Unison 05, Unison RT0S, Wearable0S, Medical0S, Consumer0S or VehicleOS.

4, Unless vou have executed a RoweBots Source Code License Rgreement. vour use
4

(® | accept the terms of this license agreeme'm I

O I do not accept the terms of this license agreement

Figure3

5. After successful setup UNISON RTOS will appear under the RoweBots Tab (see figures 4 and 5)

] " "
STM32Cube MCU Packages and embedded software packs releases
ﬂ + =

1 days ago

Installed Varsion Available Version

> STMIZFO
> STMIZF1
> STMI2FZ
> STMIIF}

> STMIZF4

Details

Figure 4

[T Embedded Software Packages Manager X

I E STM32Cube MCU Packages and embedded software packs releases

Releases Information was last refreshed 3 days ago.

Rowehats

L[ status |_Descripton | Available Version |

A UnisonRTOS

= Bundle of UnisonRTOS for Cortex-M 205

Details

Release version - 2.0.5
Release date - 2020-03-23

The following packs are required -
- ARM CMISIS 5.4.0-0

Release information
Update configuration

Figure 5

6. Click “Close”
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ADD UNISON RTOS TO STM32CubeMX

Configure UNISON RTOS parameters

1. Create a new project in the STM32CubeMX tool. You should click “File" button and select "New Project” option from the drop-
down menu (see figure 6)

N
sTmz W File Window

CubeMX

Existing Projects New Project Manage software installations

Recent Opened Projects Recent Projects g

Exit Ctri-X

Check for STM32CubeMX and embedded software packages...

CHECK FOR UPDATES

ACCESS TO MCU SELECTOR Install or remove embedded software packages

INSTALL / REMOVE

I need to :
semaphore.ioc

Last modified date : 30/06/2020 18:52:00 Start My project from MCU

simple.ioc
Last modified date : 30/06/2020 18:47:16 —_———,
Start My project from ST Board

¥ HH

Other Projects ACCESS TO BOARD SELECTOR
Start My project from Example
ACCESS TO EXAMPLE SELECTOR <
Partner
Ready Ready Ready
3
with STM32 and STM8
Figure 6

2. Select arequired chip or a board from the selector menu and click "Start Project” to proceed. (see figure 7)

MCUMPU Filter | !
[‘I':_a E‘" O Features Block Diagram Docs & Resources m Datasheet [ Buy I
of —
Pait Number 4 STMI2F4 Serles
Core v STM32F VG High-performance foundation line, ARM Cortex-M4 core with DSP and FPU, 1 Mbyte
Flash, 168 MHz CPU, ART Accelerator, Ethernet, FSMC
Check/Uncheck Al |
) Unit Price for 10kU (US$) : 5.623
O Active @
. Productis in mass production Board: STW32F407G-DISC1 LQFP100 |
H The STM32F405xx and STM32F407xx family is based on the high-performance ARM®Cortex®-M4 32-bit RISC core operating at a frequency of up
O to 168 MHz The Cortex-M4 core features a Floating point unit (FPU) single precision which supports all ARM single-precision data-processing
[ A Cortexc4 instructions and data types. It also implements a full set of DSP instructions and a memory protection unit (MPU) which enhances application security.
T ortex The STM32F40%5xx and STM32F407xx family incorporates high-speed embedded memories (Flash memory up to 1 Mbyte, up to 192 Kbytes of
O SRAM), up to 4 Kbytes of backup SRAM, and an extensive range of enhanced I/Os and peripherals connected to two APB buses, three AHB buses
o and a 32-bit multi-AHB bus matrix.
All devices offer three 12-bit ADCs, two DACs, a low-power RTC, twelve general-purpose 16-bit timers including two PWM timers for motor control,
O two aeneral-purnose 32-bit timers. a true random number cenerator (RNG). Thev also feature standard and advanced communication interfaces.
4
Series > MCUs/MPUs List: 201 items Display similar items ct Export
Check/MUncheck Al | | - | Partho | Reference [Marketing..X]UnitPricefort0. x| Boara ] package X] Fiash x| rAm ] 10 X] Freq. X]
T amyaerappe O MILFAUTIERX Acive 54711 UFBGAT/b 512 kbytes 192 kbytes 140 168 MHz
[1 STM32F0 w STM32FA07IETx  Active 5411 LQFP176 512 kBytes 192 kBytes 140 168 MHz
[ STM32E1 U eryaraone STMIZEAOTIGHX Active 6.262 UFBGA176 1024 kByt. 192 kBytes 140 168 MHz f|
[ STM32F2 w STM32F407IGTx  Active 6.262 LQFP176 1024 kByt. 192 kBytes 140 168 MHz
vr  STM32F407VE STM32F407VETx Active 4772 LQFP100 512 kBytes 192 kBytes 82 168 MHz
[ STM32F3 STM32F407VG STM32F407VGTx Active 5623 LQFP100 1024 kByt 192 kByles 82 168 MHz
STM32F4 STM32F407ZE STM32F407ZETx Active 5.198 LQFP144 512 kBytes 192 kBytes 114 168 MHz
[ STM32FT STM32F4072G STM32F4072GTx Active 6.049 LQFP144 1024 kByt 192 kByles 114 168 MHz
[ STM32G0 STM32F410C8 STM32F410C8Ux Active 1.381 UFQFPN48 64 kBytes 32 kBytes 36 100 MHz
STM32F410CBTx Acti 1573 LQFP48 128 kBytes 32 kByt 35 100 MH.
[ STM32G4 STM32F410CB * ot vies vies <
STM32F410CBUx Active 15673 UFQFPMN48 128 kBytes 32 kDytes 36 100 MHz
[0 5TM32H7 STM32F410R8 STM32F410R8Tx Active 1.488 LQFPE4 64 kBytes 32 kBytes 50 100 MHz
1 STM32L0 STM32FA10RB STM32F410RBIx Active 1616 UFBGAG4 128 kDytes 32 kBytes 50 100 MHz
[ STM32L1 w STM32F410RBTx Active 1616 A LQFP64 128 kBytes 32 kBytes 50 100 MHz
Figure7
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ADD UNISON RTOS TO STM32CubeMX

3. Click on the "Software Packs" drop-down menu and choose the "Select Components” option. (see figure 8)

N
sTMz2 U Window Help
CubeMX
0 Untitled - Pinout & Configuration GENERATE CODE
Clock Configuration Project Manager
A Soflware Pack ~ Pinout
al_ Select Components =
ey Manage Software Packs AT ‘
|

System Core > i ¥

Analog >

Timers >

Connectivity >

Multimedia >

Security >

Computing >

Middleware >

STM32F407VGTx
LQFP100
a o a & 4 qQ v
Figure 8

4. Find the RoweBots UnisonRTOS package. Set checkboxes for the "KERNEL" and "CMSIS" components from the RTOS
UnisonRTOS bundle. You can select an application from the Application list if you prefer to generate some example off-the-

shelf. Press "Ok" button to apply your settings. (see figure 9)

Filters
* B @ &
Search

al ]

Pack Vendor

O ARM
I [J RoweBots
[J STMicroelectronics

Software Component Class

[ Artificial Intelligence
[ Audio

[] Board Component
[ Board Extension
[] Board Support
[1cmsis

[1 CMSIS Driver

[ DSP Library

[] Data Exchange
[ Device

[ Graphics

[ Mation Libraries
[] Motion Library

[ Network
[1RTOS

[ Security

Packs

Collapse all

Details and warnings

Pack / Bundle / Component | Version | Selection g

> ARM_CMSIS
~ (= RoweBots UnisonRTOS
~ 2 RTOS UnisonRTOS
KERMNEL
CMSIS
A4 Device UnisonRTOS_Applications
Application
STMicroelectronics X-CUBE-AI
STMicroelectronics X-CUBE-ALGOBUILD
STMicroelectronics X-CUBE-BLE1
STMicroelectranics X-CUBE-BLE2
STMicroelectronics X-CUBE-GNSS1
STMicroelectronics X-CUBE-MEMS1
STMicroelectronics X-CUBE-NFC4
STMicroelectronics X-CUBE-SUBG2
STMicroelectronics X-CUBE-TOUCHGFX

Vo v v v v v v v

Component dependencies
Pack RoweBots UnisonRTOS.5.5.0-0
Cannof show dependencies at bundle leve!

Show/hide filters Show/hide details Show/hide dependencies

Pack details
570 Name UnisonRTOS
Vendor RoweBots
55.0-0 .
Version 5.5.00
172
% r Add to favorites
Required packs
1.00
imple ~ ARM.CMSIS.5.4.0-0 or higher
511d v
1.0.0 & Documents
5.0.0® License
100@
4108
72004
1521
1108
4130

Ok

Cancel

Figureg
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ADD UNISON RTOS TO STM32CubeMX

5 Find and select "RoweBots UnisonRTOS" package from the "Software Packs" list. Set checkbox for RTOS UnisonRTOS option.

You can also set a checkbox for “Device UnisonRTOS Application” in case if some "Application” was selected in the previous

step.

6 Check “Parameter Settings" tab to customize UnisonRTOS settings depending on your requirements. Feel free to customize

some other CubeMX project's settings like “Clock Configuration” or others if necessary. (see figure 10)

STM32
CubeMX
GENERATE CODE

Untitled - Pinout & Configuration

Clock Configuration
v Soflware Packs

Pinout & Configuration

Project Manager

~ Pinout
4

a_____e

Catsgories

RoweBots UnisonRTOS 5 5.0-0 Mode and Configuration

£ Pinout view

System Core

Analog >
Timers >
Connectivity >
Multimedia >
Security >
Computing >
Configuration
Middleware >
Reset Configuration STM32F407VGTX
A
Software Packs s h LQFP100
: onfigure the below E |
——— - -
~ Versions
UnisonRTOS version UnisanRTOS version
~ Kemel settings

TICK_RATE_HZ 1000

MINIMAL_STACK_SIZE 512

PTHREAD_PRIO_MAX 16

USE_SEMAPHORES Enable

Figure 10

7 Don't forget to set checkboxes to generate and call SysTick ISR under the NVIC section. (see figure 11)

W i
sTv2 U ‘Window Help
CubeMX
Untitled - Pinout & Configuration
Clock Configuration
v Software Packs v Pinout
2 NVIC Mode and Configuration :
System Core o © Code generation
Enabled interrupt table | Select for init sequenc...[¥] Generate IRQ... [Call HAL h...
Non maskable interrupt [m] [m]
DA Hard fault interrupt =] [m]
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Pre-fetch fault. memary acc... [m] [m]
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System senvice call via SWI... O m) ]
WWDG Debug monitar m] m]
Pendable request for syste. O | |
Time base: System tick timer u
Analog >
Timers > Interrupt unmasking ordering table (interrupt init code is moved after all the peripheral init co..
commecoy > || I S Y
Multimedia >
Security >
Computing >
Middleware >
Software Packs
. =) g7

Project Manager

STM32F407VGTx
LQFP100

Figure 11
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ADD UNISON RTOS TO STM32CubeMX

8. Configure project's name and other options under the "Project Manager” tab. Screenshot which is posted below is for
reference only, user settings may be different, depending on requirements.

9. Select arequired “Toolchain / IDE" from the listbox.

10. Press "GENERATE CODE" button when you are ready to proceed. (see figure 12)

STM32 ﬁ i Window
CubeMX

Untitled - Project Manager

Pinout & Configuration Clock Configuration Project Manager

¢Project Settings
Project Name
lsimple |

Project Location
[Bots\ST_CubeMX\CubeMX_PackagePrajects\UnisonRTOS Files\Projects\sTwa2F407G-Disc 1\ [ IEETEN

Application Structure

‘Advanced ~ | [ Do not generate the main()

Toolchain Folder Location
hers\RuweEluts\ST_CubeMX\CubeMX_PackageF‘ru]ects\UmsunRTOS\FMes\Prujec1s\STM32quTG—D\SC1\s\mp\e\

Code Generator

Toolchain / IDE Min Version
[Eviarm | [va2 v m]
cLinker Setting:

Minimum Heap Size 0x200

Minimum Stack Size _Ux4UU
Advanced Settings

¢Mcu and Firmware Package
Mecu Reference
[sTM32F407VGTX |

Firmware Package Name and Version

[ Use Default Firmware Location
‘DZ\RDWEbDIS\CuSmrr'IErE\RDWEEDIS\STﬁCUbEMX\CubEMXﬁPEEKEQEPFD]EEIS\UH\EDHRTOS\FHES ‘@

Figure 12

11. Use a SysTick as a timebase source. (see figure 13)
m Warning: Code Generation u

WARNINGS:

- When RTOS is used, it is strongly recommended to use a HAL timebase source other than the Systick.
The HAL timebase source can be changed from the Pinout tab under SYS

Do you still want to generate code ?

Figure13

12. At this point, your first project with UnisonRTOS inside should be generated successfully. (see figure 14)
m Code Generation Q

o The Code is successfully generated under D:/Rowebots/Customers/RoweBots/ST_CubeMX/CubeMX_PackageProjects/UnisonRTOS/Files/Projects/STM32F407G-DISC1/simple

Figure 14
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ADD UNISON RTOS TO STM32CubeMX

13. You can generate projects for different IDEs if required. Here is a list of IDEs which could be chosen. (see figure 15)

. STM32C

STM32 ﬁ

CubeMX

=

Code Generator

Advanced Settings

File Window Help

simple.ioc - Project Manager GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager

¢ Project Settings
Project Name
‘Slmp\e ‘

Project Location
}\Custnmers\RnweElnts\ST_CubeMX\CubeMX_PackagePrnJects\UmsnnRTOS\F\IQE\Prn]ecta\STMSQFdU?G-D\SC1‘

5

ation Structure

‘utl‘.ancat\ [ Do not generate the main(}

Toolchain Folder Location
hers\RuweElms\ST_CubeMX\CubeMX_F'aEkageF‘rnjeEls\Um5nnRTOS\Fi\es\F‘ruJects\STMBQF&ﬂTG-D\SCT\S\mpla\

Toolchain / IDE Min Version
EWARM ~| vs32 v m|

“[EWARM
IMDK-ARM

[lswasTiaz i

TrueSTUDIO
STM32CubelDE Cl

| [Makefile

“|other Toalchains (GPDSC)

¢Meu and Firmware Package
Mcu Reference
[STM32F407VGTx |

Firmware Package Name and Version

[1 Use Default Firmware Location
‘D:\Rnwebnts\Cusmmers\RnweBms\ST_CubeMX\CubeMX_PackagePrnJects\UmsnnRTOS\F\Ies |

oy x &7

Tools

Figure 15

14. Here is how a workspace in the IAR Embedded Workbench IDE looks (see figure 16)

Workspace 0 X
[simple v]
Files £+ I

=1 B Drivers

L= Qutput

i ChSIS
B STh32F40c_HAL Driver
&1 M Middlewares
Lo & UnisonRTOS
B RTOS/CMSIS
B RTOS/KERMEL

F— B simple.map
[ simple.out

=l lsimple - simple | v [ |
21 B Application
= i EvwARM
| [0 starup_stm32f407ocs
Lo i User
2 6 Core
| [1 main.c
| [] stm32fdex_hal_msp.c
| st 2tde_it o
L& & UnisonRTOS
L o App
application.c
B cube_adapter.c

I simple

Figure 16
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ADD UNISON RTOS TO STM32CubeMX

4 For KEIL
1. In the Project settings, in the tab "C/C++" add in the "Misc Controls" field:
- -J"../Middlewares/Third_Party/Rowebots_RTOS_UnisonRTOS/include"
-J'C/Install/Keil_v5/ARM/ARMCC/include’
Path 1 - is the path to our includes
Path 2 - is the path to the Keil library.

IMPORTANT! Path 2 is a local folder where the files of installed Keil are located. So users should input this

manually anyway.

2. In the Project settings in the tab "Asm" add in the "Misc Controls" field the following: --cpreproc

3. In the low_level_asm:s file settings change the filetype to Assemblery file

4 For CubelDE
1. Inthe Project settings in the tab "C/C++ Build -> Settings -> Tool Settings -> MCU GCC Compiler ->
General" select "ISO Cgg (-std=cgQ)" encoding.

2. Delete Syscalls.c and sysmem.c generated by CubelDE.
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15. 5 Note, that UNISON RTOS Main task could be found into the “application.c” file. You can customize it depending on your
requirements. (see figure 17):

Figure 17

16. Please, verify that “SysTick_Handler" was generated successfully and “xPortSysTickHandler" routine is called inside. (see
figure 18)

163 if (3 cheduls (1=t HEDULER_NOT S

Figure 18
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ADD UNISON RTOS TO STM32CubeMX

Please, verify that "MX_UnisonRTOS_Init" routine is called inside the "main.c” file. If you didn't choose an

‘Application” option before, you should add “MX_UnisonRTOS_Init" call manually. In case if you choose an

*Aplication” off the shelf, this call should be already here.. (see figure 19)

[ T Y IS = VI 5 IO O L I % R s |

oh LA = Lo k3

O 00 0O 00 00 0 0 00 00 00 -] =] =] =] =] =] =1 =1 =1 =1
[ |

Lo

Figure 19

Now you are ready to go.

Thank you for choosing UNISON RTOS.
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