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ODbjectives

« Hands-on workshop to show you the steps needed to
quickly develop STM32 graphical applications using
SCILAB XCos environment.

» Know tools installations and settings to be able to start
development.

* Know « C » Code Generation possibility
* Know how to develop application from scratch

* Know where to obtain additional technical support



Systems Check

g,l.{‘.f '\"7\\_1
- Mandatory Software o
 From SCILAB Q@ﬁ

e SCILAB Xcos version 5.5.2 |&
 From STMicroelectronics

- STM32CubeMX g.i J
* One of following Toolchain

« EWARM from IAR &

« MDK-ARM from Keil N4

e TrueSTUDIO from Atollic E
« SW4STM32 from STMicroelectronics £

o STM32-SCILAB toolkit to develop STM32 applications

 Hardware

* Any electronic application board with STM32 and SWD/JTAG connection.
e STLink or 3" parties dongle if not integrated to STM32 application board.



Pre-requisites



Pre-requisites mma

» STM32CubeMX é@\“‘@%

* Have a look to STM32CubeMX videos to know how "Tf‘é?’?@
using this powerfull tool.
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Pre-requisites

. Al A
* Toolchain q;@
: i SR
* You must be confortable with one of following ¥
toolchain.

%
e Ewarm from IAR :%

Embedded Workbench for Arm (Ewarm)

e pVision from Kell ﬂ

e TrueSTUDIO from Atollic

e SWASTM32 from ST 9




Hardware setup



Step #1 — Hardware selection mm

gt Sy

-

* Use one of STM32 boards including STLink \?ﬁ

STLink Embedded STLink

* Nucleo, Discovery, EvaluationBoard etc...
« STM32F3348-DISCO and STM32F429i-DISCO
will be used during examples.

e =" I
| I—

Nucleo Board  Discovery Board  Evaluation Board

* Or STM32 application board connected to SWD (Single
Wire Debug)/JTAG dongle.
e STLink, ULink2, JLink etc..

> i D,
¢ & 9

STLink ULink2 JLink



Step #2 — Hardware connection
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- Connect USB dongle port to PC USB port ¥

* And connect STM32 HE10 20 pins dongle connector to STM32 target board

" Exemple:

Connect HE10 20 pins STLink dongle connector
to HE10 20 pins connector of

STM32 Evaluation Board on the other side.

Exemple: Connect STLink
dongle USB to PC on one side.

Exemple: Connect USB PC port to STLink USB port embedded in
STM32 board.

Usually, all ST recent boards embedd
STLink tool.




Step #3 — Hardware connection
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* As soon as you are using ST-LINK &

e look at
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF2511687?s
searchtype=parthumber

» « Related Tools and Software » section to check or update firmware

Related Tools and Software

Part Number Description
STSW-LINKO04 STM32 ST-LINK utility
STSW-LINKOOS ST-LINKN2 firmware upgrade

Y ST-Link, ST-Link/\VV2, ST-Link/\VV2-1 USB driver signed for XP, Windows7,
STSW-LINK009 Windowsh J



Software setup
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SCILAB

Quick description of tools

scilab
enterprises

High level language for complex
calculation

n

Graphical development environment
for simulation

7]

Collection of embedded

STM32Cube | sqfware components, highly
Em?edded portable from one STM32 to
Software another
Configuration software tool
STM32CubeMX on .th_e P_C, able to generate
-t initialization C code versus

W
=

user choices

R NN

Toolchain

One toolchain from partners or
ST is required to compile and
link C code generated by
SCILAB, STM32CubeMX and
STM32Cube embedded software

GIAR
SYSTEMS

> KEIL Elatollic

Tools by ARM




Tools usage mm

» Code Generation for STM32 ﬁg
)

» Data (input or output) obtained within STM32 through its peripherals (ADC, Timers, ...
and algorithm fully executed on STM32.

» Code generated from Xcos diagram.

* Needed tools: SCILAB/Xcos, STM32CubeMX, one of supported toolchains and
STM32 toolbox for SCILAB must have been installed.

([ STM32Cube )
Embedded

[ SCILAB/ ] | Software
Xcos

Toolchain

STM32CubeMX




Step #1 — Software Installation
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» Install SCILAB 5.5.2 software il
« SCILAB/Xcos is mandatory
* http://www.scilab.org

 Install STM32CubeMX

 Download and documents available from : www.st.com/microxplorer

* Install toolchain (Cf Slide 4 : « Systems Check »)

o Cf Slide 3 « Systems Check » to get link to supported 3rd parties
download area.



Step #2 — Software installation mm=
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* Install STM32 for SCILAB \K
» This toolkit is mandatory to be able to design Xcos graphical application for STM32.

» Set ATOMS Config Proxy and Network parameters to download using
atomsGui() command

« atomsSetConfig(‘parameter’,'value’) for parameters :
» useProxy , proxyHost, proxyPort, proxyUser, proxyPassword and offline

» Or download from https://atoms.scilab.org/ (Xcos or Real-Time) and enter
the install command to install xcos stm32_toolbox

« STM32 is available from Xcos diagram

» Functionalities have been added to the « Tools » menu ;

i imulation
|:| |E| |; | E @ | : ﬂ ‘ = Code generation ‘;‘.| & @
! oo I0C File Select ||
Generate Code
Generate Project




Step #4 — STM32 for SCILAB Integration

A~

* STM32 Help document available for SCILAB Sl
1. Enter help from Scilab 5.5.2 Console  |--»nexs -

. @'-_ IQ »
2. Help Browser window opens "
- | STM32 Getting Started

1. STMS32 dedicated Help is available _|&- ) sms27oos

[ |, STM32 Drivers
| Scilab Help

‘- # SclabHome STM32 HEIP
- || Sailab

H- || Differential calculus, Integrati
| Elementary Functions

| Linear Algebra

Help regarding STM32

..
i
i
ionaliti ik Interpolation ® STI32 Getting Started
functionalities B | CACSD (Computer Aided Con ¢
- [ Polynomials L ©» §TM32 Environment Loading —
- | Signal Processing 1 £ §TM32 Macros —
Bl fy FETW
¥l | Spedcial Functions & 5TM32 Tools
- Jy Randib . & STM32_Code_Generation —
b ARnF:IQ| PACKage (ARPACK bi 0 BTM22_10C —
il Statistics © STM32_Preferences —
I 3;3;;:2":;”; foce () & STM32_Project_Generation —
- nterface (sparse .
[l || Optimization and Simulation @ STM32 Drivers
[~ |, Genetic Algorithms _
E- | Simulated Annealing ggﬁ%r\;;d_
[ || XML Management | O GPIO_Read —
(- | HDFS Management o EPI0 Wae —
[~ |y Files : InputfOutput functions o TIMER —
. g:pa”p::[c’s“m”t functions O USART_Receive —
- e
.| Graphics ¢ exporting and print O USART_Send
[ | GUI



Step #4 — STM32 for SCILAB integration =
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» STM32 Palette for STM32 peripherals integrated to @
Palette browser T

Palettes — —
1. Available drivers: =
‘aletie brovissr - Koo =
4 GPIO rf Pale_ttes

----- # Commonly Used Blocks

* Read, Write, External Interrupt [ .. & Discontinuities ,,kw s ) ,,%le e ’ g m}
----- # Continuous time systems - - -
USART

""" $:dBoc s ameaysEms GPID_Read GPID_Write GPIO_Exti
----- # Lookup Tables

 Send, Receive W # Event handing

. TIMER : ::tﬂ:iimatﬁl Operations
« Output PWM, iy

« ADC i i
. Read o

® DAC : IAnJ:ﬂ::ilztlﬁons
. Write g Y

I # Thermo-Hydraulics

----- & Demonstrations Blocks:

----- # Sources

----- & User-Defined Functions
5TM32

Look at release note for restrictions and
not supported functionalites. 0 . ® ADC




Xcos diagram setting



Xcos diagram Setting 1/5
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¢ Enter xcos command from Scilab 5.5.2 Console -->=z<e= or click xcos icon . | = ) ﬁ*

* Then new xcos diagram is opened

F —
B Untitled - 11:21:00 AM - Xcos

File Edit View| Simulstion Format Tools ?

..........

Unfitled - 11:21:00 &M - Xcos z




Xcos diagram Setting 2/5

AN

 Tools tab gives possibility to : [[&l Untiti
File Edit Yiew Simulation Format iT‘m]s ?
e =1 = | E | i | ﬁ | ‘ﬁl Code generation "‘é,', | i '@

Uittt = 5235057 B - Koos I0C File Select |

L N

Generate Code

Generate Project

1. Select .ioc file.
* loc file is STM32 configuration done using STM32CubeMX . (cf slide 6)

2. Generate C code for this diagram.
* Based on STM32 HAL C code libraries

3. Generate project for this diagram.
* STM32CubeMX generates project for the selected toolchain.

Toolchain is selected from STM32CubeMx
Project settings (Alt+P).




« Save diagram : A

» C:\Users\xx\AppData\Roaming\Scilab\scilab-5.5.2\ « diagramName.conf » contains informations about
STM32 used and ioc file (path and name) attached to the diagram.

This file is created when you attach an ioc file to diagram from « Tools > IOC File Select »

It is better to save the file before selecting the ioc. .

NogohrwNE

Example:

Xcos diagram Setting 3/5

R NN

i
N, “;1 5

=

&

|EE| ScilabForsTM3Z2 (CAUsers\ I Cocuments\scilab_test\Test|{ScilabForSTM32.zcos) - Kcos

E. o
R
il
)

File Edit View Simulation Format {quis ?

Save diagram as ScilabForSTM32.zcos =)= =HcAF=nE 3 *@: Code generation | &, | & @

Select « I0C File Select »
Get loc File window opens
Push IOC File Select button.
Browser opens

Select an ioc file

Push OK button

ioc file is generated from
STM32CubeMx tool.

It contains STM32 configuration
(hardware and peripherals settings)
used for the diagram.

See following Xcos application
example for detalils.

ScilabForSTM32 (C: sersreynaudpiDoc I0C File Select | 1 3bForSTM32 zcos) - Xcos

Generate Code

2 Generate Project

&7 et 10C File

3 10C File Select Start STM32CubeMx

Selected I0C Name Mone

Selected I0C Path Mone

CK CANCEL

Select I0OC file for this diagram




Xcos diagram Setting 4/5
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A
* 10C file MUST be selected every time diagram is opened \ﬁk
» Selected IOC Name and Selected IOC Path are automatically updated with parameters saved in
C:\Users\xx\AppData\Roaming\Scilab\scilab-5.5.2\« DiagramName.conf »

5 Get1OC File EENETCT)
* Example:
1. Diagram saved as ScilabForSTM32.zcos
2. Select « IOC File Select »
3. Selected IOC Name and Selected IOC Path 10C File Select ‘ ‘ Start STM32Cubehx ‘
Are updated with parameters from:
AppData\Roaming\Scilab\scilab-5.5.2\ScilabForSTM32.conf Selected 10C Name

ScilabForSTM32.conf file contents:

Test.ioc
CAMNCEL

C:\User="INNEEN'Dccumentsiscilak test\Test
STHM32F4

Select I0OC file for this diagram

1. loc file name
2. loc file path
3. STM32 family

A » Convention : Same name for ioc file and its repository.



Xcos diagram Setting 5/5 -

» Generate Code and Generate Project

-I ScilabForSTM32 (C:\Users\ N D ocuments\scilab_test\Test\ScilabForSTM32.2c0..,
File Edit View Simulation Format [Tools| 7

Code generation @'l | s @
SeffabForSTMIZ (Cilserat r"fnm#"ﬂ IOC File Select el kaELEEiER G S
Generate Code

Generate Project

Cf slides:
code generation
and
project generation



« Hardware :
» Example based on STM32F3348-DISCO

» Configuration :

Leds (LED3/4/5/6)

Push Button (User blue button)

USART2 Virtual Com Port (SB14&SB16 soldered)
ADC1

TIM1 & TIM6

« Software application :
e Use TIM1 to blink LED3 at 1Hz
* Use TIMG6 to blink LED4 at 2Hz
* Use TIMG6 to trig ADC1 channels 2&3 conversion
* Blink Led6 when user push button is pressed
* Send ADC1 channel 3 values on USART2 when user push button is pressed



e
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STM32CubeMX STM32F3348 Pinout

» Hardware pinout configuration
« PAO: GPIO_EXTIO
« PA1:ADC1_IN1
« PA2:ADC1_IN2
 PB3: Usart2_Tx
* PB4 : Usart2_Rx
* PB6 to PB9 : GPIO_Output

E_USER [E1 Blue PushButton] (251
ADCI1_IM2 |23
ADC1_IM3 [EEk

« Hardware setting
« USART2is Asynchronous & & usarr2

E----Mode ’Asynchronous - ]

- ADC1 IN2 & IN3 Single-ended - ; o,

[l Disable
N2 | IM2 Single-ended
i ~IN3|IN3 Single-ended

e TIM1 Channell as Ouput Compare No output & s 1
E----Slave Mode [Disable

; -Trigger Source | Disable

-Clock Source | Disable

E----Channell [Output Compare No Output

A |4 |4 |4

* TIM6 Activated (No Output) = ¢ s

P Activated
. -[] One Pulse Mode




STM32CubeMX Peripheral settings 1/2 mm

* Peripheral configuration : < _f

* USART2
e Baud Rate : 115200 @ USARTZ Configuration | &
. \F/)Vaortci Length: ﬁlglt: |QfPa- — |qu:ﬂ: ls|§fNﬂCSetﬁn95|gﬂ=ID5 ; |gfm|A5 ; |
. rity: n
» Stop Bits: 1 Interrupt Table Enabled  Preemption Priority Sub Priority
« Enable global interrupt USART?2 global interrupt / USART2 wake-up interrupt through EXT line. .| ] |o
« ADC1
¢ Injected Channels 2&3 ' = [t s R
* Interrupt at end of sequence of CONVErsIoN | e, w bt paramaters : | e o
e Conversion triggered from Timer6 e
e Interrupt Enabled
[ cm— 7
e IredEpencers Pode
B0 S
o ADCT Eonﬁgmatmn - Chvck Pressiier BT Aspechvonous dodk mods
o it 8 ol i
MNVIC Se Tuith Algreent Rt legrment
| & Parameter Settings | o/7 User Constants | &/ NVIC Settings | o/ e
ADC1and ADC2 interrupts | [Ty r——— Datiet
: Erd O Dl i S ion hdmdm
Chemrrun o Overnn data ceerwritien
| - Pt
| [ ey ree———— - 1
Eratbi Murgiar Cirrermr Ciranbir
= ADC Imecied_Conversoriiode:
Erabie Spcind Commmon Erubir
s =
| Extemal Trigger Comverson Edge Trgge detecion on P nsng edge |
Tieer & Fragoes Oub swend
Cpomtnm S-pirctimed Cordtxt Dbl
=] Rark 1
Chismal Charnal 2
Sarieg T T30y
Drffemt M oz et
et it u
= Rk 2
el Charrl 1
Sarping Tree: s Cyon
Ot P P it
I | Irpectoet Gffaet a 3




STM32CubeMX Peripheral settings 2/2

e

P -
* Peripheral configuration : it b | %

« TIM1 | o/ Parameter Settings | o/ User Constants ;& NVIC Settings || o/ DMA Settings |
* Default conflg'uratlon Interrupt Table reemption Priority
e TIM1 Update interrupt enabled 1M1 break and TIM15 interrupts N
TIM1 update and TIM16 interrupts o
ITIM1 trigger and commutation and TIM17 interrupts 0
[TIM1 capture compare interrupt 0
e TIM6
e Trigger event :Update Event S
99 P o TIMS Configuration T—

* TIMG6 global interrupt enabled

i/ Parameter Settings | /7 User Constants | o// NVIC Settings | /7 DMA Settings |

| Con e the below parameters :
> TIM6 Configuration | ——— = =

| 2/ Parameter settings [ o/ user Constants | & NVIC Settings | o/ DMA Se

= Counter Settings

Interrupt Table Eﬂ_abled Preemption
TIM6 global and DAC1 underrun error interrupts | o Prescaler (PSC - 16 bits value) 0
Counter Mode Up
Counter Period {AutoReload Register - 16 bits va... 0
= Trigger Qutput {TRGO) Parameters
Trigger Event Selection Update Event
* Pin Confiquration ot
» GPIO External interrupt w10 | Abci | LsART
. Extgrnal Interrppt Mode Wl.th
Falling edge trigger detection Samrchy [Ertiad ] S ey Moded Prs |

Exfiermu |iviery

ol Poratmit Bush Pl o pull woond .. L Drable ]

a7 i gt Pk Pl i pu ap .. eable D OpDEB.. | |+

o8 Fm 00 ouipatPuhPll populup o Low Drsatie ADLRCAOR.. | fd

i ia Output Push Pl o pull oo, bow Dasbie IDRMDSGe.|
Pl Conbouraton
0 mode [External Interrupt Mode wh Filing edpe Srgger detecton -
GP30) Pui L ol Exmn (150 gl 1o il e -
o T

1 L : |

[Gapty® Loty | [oom ] [Comed |




STM32CubeMX Clock Configuration me

“_,—;J

* Clock Default Configuration:
* 16 MHz

I2C1 Clock Mux

* Modification not mandatory sz, o Lo Tranre o
« Can be 36 MHz for example i

—_—
Al 5 | To 12C1 (MHz

> @ To IWDG (KHz)
-; [ | To FLITECLK (MHz)
To AHB bus, o
ok I— R e
HsI
e - '4.- To Cortex Syst
SYSOLK (MHz) AHB Prescaler | HOLK (MHz)
HSE T | \
= % S pey— | % FCLK Cortex cl
t T W e w
PULCLK 2 % ,ff“"r} APB: peripher
PLL Source Mux :i N’Bi timer cle
s ] Enabio 083 | APE? Prescaler

s . *uf"?me-mwm-
. —l|
—his | ¢ e X1 |_.-Apnzumeruﬁ
- =puMul L

USART1 Clock Mux
PLL
; P ,I % |TDADC1,2[KH1}

SYSOLK
e

HS1

USART2 Clock Mux L5E
—

To USARTZ (M
USART3 Clock Mux

sysak[™.




STM32CubeMX project Settings

* Project Name:
» «test» for this example

* Project Location :
» C:A\TEMP for this example

« Save the current project
» test.ioc file is available from
c\TEMP\test repository

o STM32CubeMtestiocFTM32F334C8Tx STM32F3348DISCOVERY

File Project Clock Configuration Window Help

BoblE]le 88 aqas2c00 7P
Pinout | Clock Cenfiguration | Configuration | Power Consumption Calculator |
1

* You can save ioc file anywhere but
ﬁ » ltis preferable to save ioc file in
same repository as diagram that will
use it. Repository and ioc file must
have same name.

/‘"\“\.f s

| o Project Settings

Project Settings
Project Mame

[test

Project Location

(o=

Toolchain Folder Location

Toolchain / IDE
|EWARM -

Mecu and Firmware Package
Mcu Reference

|5TM32F334CETx

Firmware Package Name and Version

|STM32Cube FW_F3 V1.4.0




STM32CubeMX project Settings

* Project Name:

» «test» for this example

* Project Location :

» C:A\TEMP for this example

« Save the current project

» test.ioc file is available from
c\TEMP\test repository

— ——
o STMEZCubEMmM%!Hme STM32F3348DISCOVERY

File Project Clock Configuration Window Help

BoblE]le 88 aqas2c00 7P

Pinout | Clock Configuration | Configuration | Pawer Consumption Caluiator |

/‘"\“\.f s

_ ___
% Download selected Firmware & Software e

Download File stm32cube_fw 3 w170.7p
|_' 334 MBytes / 135.0 MBytes "

Download and Unzip selected Files

oK I Canicel ‘

* Generated code is based on STM32 HAL C

f librairies.
 Itis automatically downloaded/updated if it is
necessary.



Xcos diagram creation

/‘"\“\.f s

L

* Open new xcos diagram from Scilab 5.5.2.

« Save xcos diagram as C:\Temp\test\STM32F3348DISCO.zcos

 Link diagram to previously saved C:\Temp\test\test.ioc file

" — | |
[EE| STM32F3348DISCO (CATEMPitest\STM32F3348DISCO zcos) - Xcos = @ x |

File Edit View Smulation Format Tools 7

CEREE SR e ar@ Q6 e

STM32F33480ISC0 (CATEMP testiSTM32F 334801500 2005) - Meos

-
&7 GetIOC File

10C File Select ‘ Start STM32CubeMx |

Selected IOCName  testioc

Selected 10C Path CHTEMPtest

CANCEL

Select IOC file for this diagram




« Software application example:

Use TIM1 to blink LED3 at 1Hz

* Use TIM6 to blink LED4 at 2Hz

» Use TIM6 to trig ADC1 channels 2&3 conversion
» Blink Led6 when user push button is pressed

* Send ADC1 channel 3 values on USART2 when user push button is pressed



TIM1 Selection & Configuration

e

« Palette browser
» Select View>Palette browser if it is not visible

CtreNumPad + 5, | & @
Ctrl+NumPad - | -

° TI Ml Selectlon @, Fitdiagram or blocks to view  Ctri+Space

@y Mormal 100%
» Drag&Drop TIMER block from Palette browser

E-iagram hrcl
« TIM1 Configuration | o
* Open (double click) TIMER block parameters window

» Select TIM1 and set parameters.

% Timer Blocks parameters

[Timers

® Timers STM32CubeM¥X I0C configuration file : test
® version 0.0.16 TIM1
« Prescaler must be set with constraint e —
ﬁ that ARR max value is 65535 = — i

regarding needed output channel AT el sl |
‘EEDEIE"JEIEI ‘ ‘999 ‘- Hz for OUtpUt

Taner dock (2 frequency

" 38000 ‘
QUTPUT CHANNELS
Prescaler or / [F] Variable Output channel frequency

Tlmer CIOCk Counter period (ARR register)

[36000]

frequency.

==

PARAMETERS

Validate Update Gowimmi; (B

Global DMA | Mone

interrupt \,{ INTERRUFT
[#] channel interrupt avaiable

| up [ TRG [ com [T BRK:
Inpui: Ewent-
[7] Set Input Event Activation

(o




TIM1 Application m |

¢ TIM1 toggle LED3 at 1Hz

» Drag&Drop GPIO_Write block to diagram and open
(double click) GPIO_Write block parameters.

Check Input Event Activation.
GPIO_Write block will be activated by
the connected event

/

;ﬁ = p—= =L

= Eile Edit View Simulation Format Tools 7
- : | — PortB Pin6 D&Elﬁ@ "|& --nf’|':-'-k|[3=‘l
Port Hame :GPI.DE vl ¢ Pin Type IDUT 2 Toggle [ e F DI o
Pind Pinl Pin2 Pind Find PinS @) Ph&A’n?
Taglo Tall Tal2 Tai3 Tgh4 Tals @ Tgls Tol7
) Ping () Ping: Pinig Finll Fini2 Finl3 Pin14 Pin15 solvanced-contral
Tgi8 Tgla Tglio Tali1 Tat12 Tal13: Tgl14 Tali5 Up
oK | ‘ CANCEL ‘
Input Event
- | ¥~ Output Event
Select port/pin to read .J
; GRIOB_Write

Tgl:&

Connect TIM1 Up output event to
GPIO_Write input event to blink LED3
when TIM1 update interrupt occurs.
Every second at 1Hz




USE TIM6 to Blink LED4 at 2Hz

e

d \?
. \ o

‘ B = @
4
15

« Software application example:

¢ Use TIM1 to blink LED3 at 1Hz

e Use TIMG6 to blink LED4 at 2Hz
» Use TIM6 to trig ADC1 channels 2&3 conversion
» Blink Led6 when user push button is pressed

* Send ADC1 channel 3 values on USART2 when user push button is pressed



TIM6 Appllcatlon o

Pt

* TIM6 toggle LED4 at 2Hz
* Make the same thing as for TIM1 but frequency is 2Hz
and PortB Pin8 toggle as it is connected to Led4

File Edit View Simulation Format Tools F

El helal>@aae0

Kvl “

Tik1
advanced-control
Up

Connect TIM6 Up output event to

GPIO_Write input event to blink LED4
when TIM6 update interrupt occurs.
Every 0.5 second at 2Hz

Lys | Y/ |

GPIOB _\Write
Tale




USE TIMG6 to trig ADC1 channels 2&3

e

< o

« Software application example:

Use TIM1 to blink LED3 at 1Hz

Use TIM6 to blink LED4 at 2Hz

Use TIM6 to trig ADC1 channels 2&3 conversion

Blink Led6 when user push button is pressed

Send ADC1 channel 3 values on USART?2 when user push button is pressed



ADC1 Selection & Conflguratlon D

Pt

* TIM6 is configured to trig ADC1 from STM32CubeMx

« ADC1 Selection

» Drag&Drop ADC block from Palette Browser and open ADC block

parameters

« ADC1 Configuration

Injected Rank

* We will need ADC Ch3 value, uncheck Injected Rank1 for not

needed Ch2

» Select JEOC/S as interrupt output trigger interrupt output trigger

Injected end of
conversion trigger

rEnd of Conversion

JEOCS

AWD

ADC1_Read End of Injected Convertion
(JEOC) event is available to trig process

Ch3 value is available as output

._a.“_'.x- it

560 (EITE NPt

17_1

TiM
advanced-control
Up

Lyy

GPRIOB_Write
Data output

Output Event



* TIM6 trig ADC1 channels conversion

» Blink LED5 at end of ADC1 conversion to verify that TIM6

has triggerer it.
» Drag&Drop GPIO_Write block.

» Set GPIO_Write block parameters window to toggle Pin9

(LEDS is connected to Pin9)

Check Input Event Activation.
GPIO_Write block will be activated by
the connected event

(") Ping @ Pi Pin10 Pin11 Pini2 Pin13 Pir14

@) falg Toli Talix Tgli2 Tali3: Tol14

CANCEL

Select port/pin to read

LEDS5 will blink when ADC1 injected
channels 2&3 has been converted.

y N Sart of Conversion is triggered from TIM6

! o end of conversion

Pin9

Channels 2&3 values are available at the

ADC1 Application

e

Ay - . \?
5 @r

MP\testSTM32F3348DI5C0O.zcos) -

| *STM32F3348DISCO
=

File Edit View Simulation Format Tools T

CERE®a R o al>oal
ASTMIFIMBDISCO (. TEMPsN\STMAZF I34BDISC0 2bas) - Keos.
m s )
advanced-control basic
Up Up

Lyy

I GPRIOB_Write GFIOB_\Write

Tgl8

GPIOB_\Write
Tgl:9




Push Button functions

« Software application example:

¢ Use TIM1 to blink LED3 at 1Hz
¢ Use TIM6 to blink LED4 at 2Hz

» Use TIM6 to trig ADC1 channels 2&3 conversion

e Blink Led6 when user push button is pressed

 Send ADC1 channel 3 values on USART2 when user push button is pressed



EXTI Selection & Configuration

e

« EXTIO Selection

» Push Button is connected to External Interrupt 0 on PAO

» External interrupt Event will be generated for action on
Push Button.

» Drag&Drop GPIO_Exti block from palette Browser

[ eroes  PortA Pin0

* Open (double click) GPIO_Exti block parameters window
and select GPIOA pin0

External Event on PAO available
on External Interrupt block.

[Select port/pin to read

Finlz

Pin&

Fin 14

CANCEL

Finl3|

1S 73 )

GPIOA _Exdi
0

A

\

External Interrupt Event
Trig LEDG6 blink &
USART_Send

e




Push Button Action 1/2 mma

* Blink LED6 @@%
Drag&Drop GPIO_Write block from palette browser to diagram. GPIO_Write block will be activated by T}? 4
* Open (double click) GPIO_Write block parameters window and ,» the connected event : _Q~
select Pin7 (LED6 is connected to Pin7) ig;ﬁploﬁrﬂe PortB Pin7  lefoosfimidal) =
« Connect GPIOA_ExtiO output event to GPIOB_Write Tgl:7 input 4/ Input Event Activation UBEEE I=EE)
event. PB7 will blink every button pushed. —
PortHame GPIOB b Pin Type OUT
Pind Finl Pin2 Pind Pin4d Pin5 () PinG @ Pin7
Tolo Tall Tal2 Tal3 Tod Tgls Tals © gz ||
(") Ping (") Pin9. Pin 10 Pinll Fni2 Pin13 Finig PlnlE'
Tais Talg Talio Toglit Tgli12 Tal13: Tgl14 Talis
O CANCEL
. :Select port/pin to read
USART2 Settings - Lo

» Drag&Drop USART_Send block from Palette Browser and open
parameters window. Connect GPIOA_EXxtiO output event to

USART?2 input event. L?ARTZ selected
[ 5 UsaRT send / o f
USART_Send block will be activated | [y (7| i Eveesik Acksysps /
on External event activation. Usarthame e 2 iy It is mandatory to set Buffer Size as close
................................ | as messages sent in order to avoid
Send Buffer Size ‘32 GPIO Settings PB3,PE4

L memory waste.
W}
/' Dma_TX Dma_px (@) Interrupt

Buffer size = Maximum message sent size

= ] [ = ]

\Select USART Name/Mode ﬂ




Push Button Action 2/2

e

=4

 String to send on USART2 A

» Build string with ADC1 Ch3 value
* ADC1 Ch3 output is 12bits value. It should be converted to 0-3.3V value. Connect converted value to

« C block 4 » to build string to send.
* Connect ConvToStr block outputs to USART2 Send block.

E STM32F3348DI5C0O {C:\TEMW32F3343[3!SCG,ZCO’S.} - ¥cos
File Edit View Simulation Format Tools 2

SMFBiEE{H'&Z)ILECilm ESSTMIRFIEMBRISCOTToOs] - Noos:

Output Event

| i GPIOB_ iNite
| ; il GRIOB_iite
Tgk7

« C block 4 » C function code
Build string to send

r

-

Nb To Send ,

USART2  pueert
Data To Send

C hlock 4
ConvToStr

GPIOB_Write
Tghe

N




« C block 4 » configuration 1/2

SN
« C function parameter description ’G’Wé
e Drag&Drop « C block 4 ». g‘%@»
e ltis usedto include C code to SCILAB. r—— - — %
H Scilab Multiple Values Request u .
* Set « C block 4 » parameters. Function name
¢ Click OK B 5etCBlodk block parameters ’—/
Simulation function |ConvToStr " Input = 1 data value
S o 1 Input type = real (double)
Input ports sizes ?[;,1] A: :_ _— p
Input ports type 1 e output = 2 data values
Ot portszes El«:llll :: _— output type = uint16 and uint32
Output ports type |[7:
Data types: Input event ports sizes |j[
. 1real Output events ports sizes |]
Initial continuous state [[ |
* 2 complex Initial discrete state i
+ 3int32 Initial object state llistQ
s 4intl6 Real parameters vector [I
. 5int8 Integer parameters vector |]
. 6 uint32 Object parameters list Ilst{}
. | Mumber of modes o
* 7uintl6 Mumber of zero crossings U
*+ 8uint8 Initial firing vector (<0 for no firing) |]
Direct feedthrough {y or ) lv
Time dependence {y or n) n




« C block 4 » configuration 2/2
« C function write ‘Qé@g&

» Write C code application processing input(s) to generate
output(s)

» Click OK.

» « External librairies » not processed for the moment.

B scilab Input Value Request B

B runction definitionin C
Here is a skeleton of the functions which
you should edit.

#include "scicos block4.h"

- F—
H Scilab Multiple Values Request g

B Lnking the ConvToStr function

External libraries {if any)

wvoid ConvIoStr(scicos klock *block,int flag)
{

gtatic char scr[ls]:

unsigned short® =strS5ize;

char*® str_pt;

Foodnit *f

Flag input value: __/#strSize = block-»outptr[0]:

e -5 Error outputs p str pt = block->outptr[i]:

* 0 Derivative state *str_pt = str; e

- 1 Output state if (flag = 4) ¢ Initialization

o 2 State update sprintf(str, "ADC VAL=%2.2f", * tdnuble*)block—}inptﬁ] ¥

*strS5ize = strlen{(stxr);

e 3 Output Event Timing f* cutput computatien &/ input
* 4 initialization } else if{flag == 1) { Output update

e 5 Ending sprintf (str, "ADC VAL=%2.2f", * (double*)block->inptr[0]);

* 6 Reinitialization *strSize = strlen(str);

« 7 Continuous property Update /* ending */

« 9 Zero Crossing 4

« 10 Jacobian




Build Xcos Application Process

» Build application has been divided in 2 steps:
e Generate Code
e Generate Project

» Generate Code

Build Application flow mm

ara

x,]\\?/,v_

IOC File Selection is mandatory.
|OC file must have been selected before

generating code / generating project

* Press « Generate Code » to automatically call stm32BuildProject function that will generate C code for the diagram.

» Generate Project

* Press « Generate Project » to automatically call stm32GenerateProject function.
» ltis used to retrieve all C generated files and generate STM32CubeMx command.
» Project is generated from STM32CubeMx depending on project settings parameters.

| @ STM32F3348DISCO (C \TEMP\test\,STM32F3343I)iSC02cos] - Xcos

Ftle E_qlt _‘u’lew Srmulatlon_ Format T
r. BEIE@JI= felle

Code generation | «" | -1 @
IOCFile Select |

Generate Code

2|
|
|

Lys

Generate Project
Tin1 o TIMET
advanced-control basm
Up

SI:'I -

Generate
command

sci

9

‘ Automatic
* Manual

N >
e-ne-ratlnn /

NG PROJECT
S .h =
| " l L~
F!hft
rojec Build
generation g t;

Download



Generate Code

A/ { AN

K ’;g!‘&;‘ 3o

N

 Code generation flow (S
* Entry point: stm32BuildProject function. \m
» The process gives a « flat image » of the diagram, which is a data base of all blocks connections, inputs, outputs, events
etc...

* Then, generated code is Synchronous or Asynchronous.
» Asynchronous code manages interrupts where Synchronous code is called every regular steps.

* Generated code depends on block input event connection.
1. When block input event is connected to an STM32 output event. Generated code is asynchronous (interrupts)
2. When block input event is connected to a Palettes>Event handling block. Generated code is synchronous.

3. When block do not have input event:
If data flow (input/output connection) including block is connected to a block with input event, cf 1 or 2.
If data flow do not include any block with input event, Generated code is synchronous. Minus synchonous step time used or default Tick Handler value. (cf help
STM32_Preferences)

« Synchronous code
» The process gets all activation clocks and computes STM32 systick value (PGCD or default Tick Handler when diagram do
not have any clock event)
» Astepi (i= 1...n) function is generated for every activation clock.

* Asynchronous code
* Only STM32 block generates asynchronous code. Code of blocks connected to an STM32 output event is generated in
STM32 peripheral HAL interrupt Callback function.
* Then, code will be called every time STM32 peripheral event occurs.



==

7N

- Project generation flow g‘ =8

Generate Project

« When « Generate Code » is called, .c/.h files are created as well as main.c.

e Then, STM32CubeMX is called to integrate peripherals initialization to main.c and to generate project including all .c/.h files.
e Interface files with STM32CubeMX are .mlproject and .script files.

A « Generate Project » is mandatory every time
« Generate Code » has been called.

» Generate Project

Press « Generate Project » to automatically call STM32CubeMx.
Press « Open Project » to start toolchain.
Project can be built, downloaded into STM32 target and run or debug.

Mame .mlproject : Contains information about .c/.h files to add to project.
\\‘ Click « Open Project » to automatically open
project using selected toolchain. . Drivers . .
.mxproject : Generated from STM32CubeMX. Contains
- Inc information about .c/.h files generated from STM32CubeMX
| MDE-ARM
| .script : Contains STM32CubeMX command to generate project.
@ Code Generdtior\ E : £ P 9 prol
— ) STM32pA34800-C0O
I[‘ j The Code is su%}r generated under C/TEMP ftest .mlpru_i ect
| Open Folder | [OpenProject] |  Close | || .mxproject
L] script
|| STM32F3348015C 0 zcos
% testioc



STM32CubeMX Code Generation

RO v—z\
-- € ored
» STM32CubeMX project generation — E}‘;&
* Project is generated in same repository as ioc j e mm
file. (cf « test » project example '
( Pro] ple) 1 MDK-ARM .mlproject : Contains information about .c/.h files to add to project.
W Sre
i i Ji STM32F3348D1 .mxproject : Generated from STM32CubeMX. Contains information
’ STI\/I:I)SZCUt)CeI\{[IX pg?}ﬁgzt Ccl)nfa;:rlls q || .miproject / about .c/.h files generated from STM32CubeMX
* Drivers : Contains selected library an I
CMSIS files =

|| 5cript Ge—script : Contains STM32CubeMX command to generate project.

E| STM32F3348D15C0.zcos

| I Drivers — M * testioc
P —— 1 STM32F3x¢_HAL _Driver '

« EWARM/MDK-ARM: Contains toolchain project * Inc & Src: Contains STM32CubeMX generated
files (For example) or modified files. e
L s
| settings [ Tnc — | stn32f30c hal mspc
- . test Configuration || MDK-ARM | stn32f it
| | EWARM — o
(IAR) Ao S | | stm328344 flashicf | & Sic
| test.ewd i .
| testewp » test ( name: Contains all .c/h files generated from
M AT LA B® | 5TM32 Config.h
| RTE | STM3ZF3BDISCOR
S . | STM32F338DISCO ADCh
(KE”_)| | MDE-&RM. — | test _ STM32F334BDISCO GPIOh
e e e B startup_strn32f334x8.1st / | 5IMB2F3248DISCO ith
|| STMS2E348DISCO TIMERK
£ startup_slimBZfBE*le.s |T | STM3ZEIMBDISCO_USART h
|| test.uvguinreynaudp | | STM32F3348DISCO —> 2 T
| testuvophc | W Sre S -
, — | STM32F3348DISCO ADC e
testdvnton \ || STVE2F33BDISCO_Chlocks.c
| STM32F3348DISCO GPIO.c

. 5TM32F3248DISCO it.c
| | STMB2F3248DISCO_TIMER.c
| STM3ZF3348DI5C0O_USART.c




Diagram vs Generated Code

» Every STM32 peripherals generate initialization code in .c/.h files which nhame is created using name of the
diagram and peripheral name. Asynchronous code (interrupts) is generated in "DiagramName"_it.c file and

Synchronous code is generated in "DiagramName”.c file.

15 STM32F3348DISC0 (CATEMP\test\STM32F3348DISCO 2c03) - Xcos

R e i Sl ot o ok E———
[Ee @S ResRI(COAK 060

T ()]

L L i —L
Ayy Lys
o | | A

| Tat?
ST
JEOC G
&7

mgz?:' | Mmmmm e
Tato .|Bu'.u1'n5md

2“3 Project: test
o #d test
# [ Application/MDK-ARM
@ [ Drivers/CMSIS
= L Application/User
[# j main.c
@ ] stm323nite
] J stm32f3e_hal_ msp.c
= L MATLAB
M1 STM32F3348DISCO USART.c
@ _] STM32F3348DISCO_Chlocks.c
@ ] csthikd_m.c
= __.! convert.c
@ ] product.c
i) _'I bidon.c

M STM32F3348D15C0_GPIO.c

@ ] STM3I2F3348DISCO it.c
| & ] stM32F3348DI5CO_ADC.e |
@ ] STM32F3348DISCO.c
@ 3 Drivers/STM32F3x HAL_Driver
& omsis

main.c : Generated from SCILAB. It has been modified
by STM32CubeMX to add project configuration.

_hal_msp.c: Peripherals configuration
_it.c : Interrupt handlers for configured interrupt only.



Asynchronous Generated Code mm

» Asynchronous code is generated in xx_it.c file from blocks connected to STM32 event. (XX is hame of
the diagram)

HSTMSZFS F48DISCO (CATEMP\test\STM32F3348D15C0 zcos) - Xcos
0 S "d.u. - o = A
File Edit View Simulation Felmat Tools 7

f’ &

1.

1> @ Q& #®

void TIM6 TtUpFen() pid EXTIO Callbackl)

oid TEML TTUPFEnf) ;

£ GEIOB Bus = GPIOB->ODR;
GPIOB Bus = GPI1OB »DDR; GPIOB Bu= "= 1<<B:
GPIOB Bus — lcxh; ' GEIOB->0DR -~ GPIOB Bus;
GEIOB->ODR = GPIOB Bus: I }

if [(*(uintls £*) STHMROFR34ADISCO bl

/* Wait for end of current send ¢
wnile (USBRTZ TxDatalink.txStatus
/* Copy data to send *+/

USLRIZ2 CopyDataFcn(® (uintB8 t=*%) 571
1

if (USARIZ TxDatalink.nb2Send)

i

GPIOB_Write |
Taka

GPRIOB_Write
Tgké

USARIZ SendDataPcn (£USARTD TxDa
1

void ADCI1 TtJEOCFen|()
i

GPIOB Bus — GPIOB->ODR: //Read GPI
GEIOB Bus “= 1<<7: |//7%0R to t
GPIOB->ODR = GPIOB Bus; //Write ne

GEIOE Bu= — GPIOBE >ODR:
GEIOE Bue "= lccb;
GEIOE 0DR -~ GPIOB Bus:

MY <7

USARTZ  ppsent
Data To Send

1

C block 4:
ConvToStr

'S78

GPIOB_Wiite
Tgl9

.




Synchronous Generated Code

* Synchronous code is generated in "DiagramName”.c file from blocks connected to « Event Handling » blocks.
Each Event is associated to a Step function including all code it manages.

wvoid STHM32F3348DR1SCO Stepl)
{

/* Re-Start interrupt conwersion for BDCI dndected channel =/

HAL ADCEx InjectedStart IT(ghadcl);

convert (&block STM32F3348DISCO, 1) ¢
convert (&block STM32F3348D15CO, 2) ;

EHHHEHH!I

Rt
4098 +
\ product (eblock STM32F3398DISCO, 1) ¢
product (8blaock DTMARR48DISC0, 2 -
Functions are called twice.

1. Output State (parameter 1)
2. State Update (parameter 2)

ConvIoStr (eblock STM3ZF3348DISCO, 1) ;
Conviabtr (Eblock STMSAFS348DI500, 2 ¢

C hlock 4
ConvTaoStr

» Step functions are scheduled from main depending on « Event Handling » step parameter time or default tick handler step

when there is no « Event Handling » in the diagram.
/® Infinite loop "-‘11
/* Benl time Trom systickHandler #/
Hwhile (1) {
/#Brocess tasks esvery sclver times/
if (remainfAutoRelnadlimerloopVal 5 = 0) {
Step function is scheduled at default 1ms tick handler J::fm:::uz2:&;:::?2,:?;:2:&;;; ,?mnﬂemaﬂmﬂmupﬁl—s’
value. (cf preferences) STM32F3348DISCO Step():
} //End i

} //End while



It is required to know toolchain functionalities. I O O I C h al n P rO e Ct
Keil pVision used here as example -

 Toolchain settings
* STM32CubeMX has automatically generated project including mandatory
settings. It is exactly same project at it should be generated « by hand ».
Possibility to tune all settings.

Start Debug

* Toolchain Actions

° BU||d project KA CATEMP\test\MDK-ARM\test uvprajx - pVision — - p— ——_— /
. Eile Edit View Project Flash Debug Peripherals Tools SVCS  Window Help I
) T F T
Start Debug Session (Ctrl+F5) | - gw) . & | | Maelale & alE A
¥ =
@mm@|ﬂ' test Eﬁ‘ﬁ
o i \j o - X
=% Project: test | 1E/** 7]
B test P I e |_
[ Application/MDK-ARM 2 7 File M s Ao L
= L2 * Description ¢ Main program bod
BUILD 5 @ DrversicMSS | B AR
i ® [ system stm32f3cc -
project Eetmi S : i _ _
# [ Application/User 7 * COPYRIGHT (c} 2017 STMicroelectronics
@[3 MATLAB g *
L 9 *# Redistribution and use in scurce and binary forms, with or without modification,
E-Bl| Dovers/STVEZE o0 HAL Briver io0 * are permitted provided that the following conditions are met:
0 CMSIS 11 * 1. Redistributions of source code must retain the above copyright notice,
12 * this list of conditions and the following
13 * 2. Redistributions in binary form must reprod copyright notice,
14 L4 this list of conditions and the following di the documentation
15 L4 and/or other materials provided wi the distribution.
STM32 board must be Connected to PC 18 ® 3. Heither the name of STMicroelectronics nor the names of its contributors
. . 17 * may be used toc endorse or promote products derived from this software
When yOU C“Ck « Start Debug Sessm)n » is * without specific prior written permission.
19 L
20 * THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS I5"
21 * AND ANY EXPRESS OR TMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
2z # IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURFOSE ARE
23 # DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONIRIBUTIORS BE LIABLE
24 # FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
25 * DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUIE GOODS CR
26 *# SERVICE3; LOS5S OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUFTICN) HOWEVER
27 * CAUSED AND ON ANY THECRY OF LIABILITY, WHETEER IN CCONTRACT, STRICT LIABILITY,
28 * OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARTISTNG IN ANY WAY OUT OF THE USE
29 * OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
30 "
e I e
32
| 33 udes *
34 e "main.h"
35 "stm32f3xx hal.h"
36
3% /% USER CODE BEGIN Includes */ -
EProject |@B-;--:-Ls {} Functions l],TimpIale: Al . | L
5T-Link Debugger L1l CAP NUM' SCRL OVR |




A It is required to know toolchain functionalities.

. STM32F3348DISCO example results

Project is started and waits at 1st main
instruction.
e Click «Go»
e LD3/LD4/LD5 are blinking
» LD6 is alternatively ON and OFF when
you press User button. ADC value set on

Run PrOJect -

Example using pVision (KEIL) toolchain

. = — —— T
PA2 (ADC1 Ch3) is sent to PC through [ ciee e o - o = =
USART Eile Edit View Project Flash Debug Peripherals Jools 5SVCS Window Help
. N2E@) ¢ ol \ | & | & 5 JE | @ conpieur @e o©ea@
You can see ADC value on PC using 190|000 0 53-8 3 B-|x-
PUuTTY for example o e L
p - @ COMI15 - Pu = 4 Project test 94 #defins NB SOLVER LOOP FOR STEP1 1 //Nb of solver loop to do before trigging Step function .
BQ test 895 static u1nt32 t autoReloadTimerLoopStepl S = NE SOLVER LOOP_FOR STEP1l: //Step function called from main
[ [ Application/MDK-AR gis
= * USER CODE END 0 =
£ Drivers/CMSIS z; AFTERER GOt RIS
@[] system_stm32f30 99  int main(void) el
[ 1 Application/User B 100§ =
@[ MATLAB 101
[ 102 /* USER CODE BEGIN 1 */
G-t Dirver/SINEFoc 103 | /* Data initialization */
@ cmsis 104 | //ipt T i:
105 /* USER CODE END 1 */
106
107 /* MCU Configuration */
108
109 /* Reset of all peripherals, Initializes the Flash interface and the Systick. */
110 HAL Init():
111
112 /* Configure the system clock */
113 SystemClock_Config():
114
115 /* Inivialize all configured peripherals */
116 MY_GPIO_Tnit();
117 MX_DMR Init():
118 MX ADCL Init():
119 MY _TIMi Tnit();
120 MX_TIM6 Init();
4 Ol 121 MX USART2 ULRT Init(): -
195 M TTMT Tmae s
[l Project | S registers | 47 m +
Call Stack = Locals R
Name Location/Value  Type
@ main | 0x00000000 |intfQ
(G Call Stack = Logals | B Memary 1
ST-Link Debugger tl: 256.76766520 sec L:100 C1 CAP NUM. SCAL OVR |




* One step function scheduled from « Event Handling »

Diagram and Code variation 1/3

Lys

TIM1
advanced-cortrol
Up

Is73

Up

4
Lyy
GPRIOB_Write
Tgl&

GPIOE_Wirite
Tgk&

GPRIOB_Write
Tal:7

Convert to

GPIOB_Wirite
Tgl9

40868

C hlock 4
ConvToStr

==

Lyy

GPIOA_Exti
0

-
B scilab Multiple Values Request

l Set CLOCK_ ¢ blodk parameters
Event dock generator

Da not start if 'Tnitialisation Time' is negative

=]

o8 |
o1 |

r—|

Period |
Initialisation Time |

/* Bystick configuration and ensble SyasTiclHandler interrupt =/

if (Syalick Config((uint3d 1) [SystemboreClock * 6 B)))

-

Nk To Send ,’

USARTZ  [hsent

Data To Send

e

Stepl function is scheduled at 0.8s

&

hilel1) ¢
/*Brocess tesks every solver timer/
if (remainfutoReloadTimerLoopVal 5 — 0) {
remainfutcReloadlimerloopVal S = sutoReloadlimerLoopval 5;
autcReloadlimerLoopStepl 5--;

if (autoReloadTimerloopStepl 5 — 0) {
autoReloadTimerloopStepl S5 = WE SOLVER LODOF FOR STEP1:
STMIOFIA4BDISC0 Stenl () ;

1//End it

I J/End it
//End while




Diagram and Code variation 2/3

» Two steps functions scheduled from « Event Handling »

B scilab Multiple Values Request =) \ ) ) ‘m
‘,’ ( ‘?’ %r I"’ GPIO Toggle is no more in the Asynchronous
. T T BB sccaock chikpemmces S S external interrupt function.
! Scilab Multiple Values Request basic Event dock generator I
l Set CLOCK ¢ block parameters e Do not start if Tnitislisation Time' is negative
- A TriA EXTIO0 Callback()
Event dock generator Period 10'3 —_l i
o Yoo 1f (* intlé =) 5TMIZF3348DISCO block tthprris =0
Da not start if Initialisation Time' is negative Ir 1Tme 0.1 | :‘ fnlminels &) _block cuttbprtrl4] 1
} B r
Period 0.8 | : . /* Wait for end nf curvert send datas/
— TR "’ Caneehon while (USART2Z TxDatalink.txStatus — USART TX ON);
& e 02 | GPICB_ Write — = /f Copy data 1o send =/
Tk USART? CopvDataFen (* (uint8 t##)STM30F3348N15C0 block cuttbptr(s]
)
i | if (DSART2 TxDataLink.nbZSend)

1
USART2 SendDataFen (SUSART? TxDatalink):
i
1

<9 7
nb@_

Tal7
JEOS

r
Convert to =

b To Send 1’

C block 4:

Ia?

: 1 USART2
MkSent
: Gl Data To Send
—F 4096 .
r‘ li while[1] 1
,’ /*Process tasks every solver time*r/
GPIOB_Write

if(remainfuroBeloadTimerloopVal S = 0} {
remaindutoReloadTimerLoopVal S = autoReloadlimerLoopVal 5:
autoReloadTimerLoopStepl 5-—¢

1f (sutoBeloadlimerloopStepl 8§ — 0} |
atutoBeloadlimerLoopStepl 5 = NE SOLVER LOOP FOR STEP1:

Tgl9

/% SBystick configuration and enable SysTickHandler interrupt #/
it [SByaslick Configl(uinias ) (Systemlnrellock & 0.131))

Systick is 0.1s, computed as PGCD of Event Handling periods. L mmaaaaad anal
Stepl function is scheduled at 0.8s autoRelnadTimerLoopSten? 5--:

Step2 function is scheduled at 0.3s e ARt R EeR R i

autoReloadlimerLoopStep2 5 = NBE SOLVER LOOP FOR SIERZ;
THcTine NE SOLUER TOOD POR STEDT B 7THD oF soiees Deppn en Ao Borore oo iR
ztatic uwint3d t auwtoBeloadlamerloopStep]l 5 — HE SOLVER LOOP FOR STER] ; } //End if
1 fdefine NB SOLVER LOOP FOR STEPZ 3 /J/1b of aolver loop to do before tr-
static uinc32 t autoBeloadTimerloopScep? 5 = NB SOLVER LOOP FOR STEPRZ2:

} //End while




Diagram and Code variation 3/3

* No Synchronous function

> /4

TINK

advanced-control
Up

Lyy

GPIOA_Exti

L/

/S72

GFIDB_Write

Tols

Lyy

GPRIDE_Write

Tgka

ST

GPIOB_iNrite
Tgl7

C block 4:
ConvToStr

// double t:
int nevprt—1:

// int leeal flag = 1: /Jourpur apdate
inr nporr:

_______________ continuous activation state */
... STM32 blockis) without activation state #/
.. STM32 solver =srep: NoEwt HolIn NoOuc+/
e 5TM32 solver step: NoEve Nodn Out+/
A STM32 =solver step: MNoFEvyt In Out*/

. STM22 =clver =step: NoEwt In MNoOut#/

} //End pf STMB2FS348DISCO Stepl function

58

==

For this configuration:

1. Step function is scheduled at default 1ms tick
handler value. (cf preferences)

2. BUT Step function is empty!

3. All generated code is Asynchrone

void EXTIU Callbacky)

{

GPIOB Bum = GPIOH->ODH: |/ /Head CEICI
GPIOE Bus "= ¢c : J/XCH o togole |
GPICB->00R = GPIOR Bum: / Wrize new

/*® Ber-Buart incerrupt conversion fo

HAL ADCEx Injectedstart IT(&hadcl):
:

conversi{kblock STHI2E3348DI3C0, ()¢

convert (fblock STMI2F2348DISCO, 2

productieblock STM32F3348DI5CO, 1) ¢
product (Eblock STMAZFI34ADISCO, 1) ¢

ConyTostr (&block STMI2F3348DISCO,1):
Convlodtr (Ablock STHOREOJ4eDIoCO, 2},

if [*iuinti6 ©¥)STMIZFIS48DISCO block ouctbporid]
{
/" Welt fer eng of current send dacs®/

e 0y

while (DSART2 TxDatalink.cxStatus == OSRRT TX OH) ;

i® Lopy OBt to send

USARIZ CopyDatafcn (- (Binc8 £-° )1 5THSIF3338DI5C0 block outchpr
!
Aif (USARIZ IxDatalink.nb2Send)
{

USARIZ SendDaraPfen (GUSRRIZ TxDacalink):
i
:




END



