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Lab 5: Using Motor Control library API's
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@@ LAB 5 tasks

« SDK5.x Firmware Architecture
* API - Application Programming Interface

- How to build an user project & firmware?

o)
- Start / Stop — motor by API Y\’é‘\éo’\d\
L
\
* Speed control by AP 69?00
W

ST °

ife.augmented
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SDK5.x Firmware Architecture
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(@@ SDKS.x FW Architecture Overview __

)
* Motor control firmware is organized into 3 parts:

@- Ul API -? - MC API _+
Ul Library Motor Control Cockpit
DAC LCD f APl Implementation
‘ Motor 1 Functions ‘ ‘ Motor 2 Functions ‘
Comr:ﬁﬁization MC Protocol :
Init. / Config. MC Loop Safety Loop FOC Loop
. p Over Current P Park / Park
[} U f b Components \State Machlne\
ser I nter ace LI rar Instantiation [Under Voltage P|| | [Clarke/ PWM|
Components C_o;npontgnts Over Voltage P Components
Configuration integration : integration
Over Heating P

* Motor Control Cockpit

» Motor Control Library ﬁ

Lys
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—HF

Lower Level API

Motor Control Library

{HF—

Speed & Position| | Current Sensing . R On the Fly Max. Torque per|
Feedback & PWM Gen PID Regulator Circle Limitation| | Ramp Manager Startup Ampere
E_ncoder Inrus.h (_Zurrent Revup Speed& Torque Feed Forward Gate Control Open Loop FOC

Alignment Limiter Control
Bus Vo_ltage Tempelfature Flux Weakening GPIO Driver Power MC Math
Sensing Sensing Measurement




@ Motor Control Cockpit - Introduction ___

* MC Cockpit is made of three parts

MC Interface
Implementation of
the MC API

MC Configuration
Instantiation and
configuration of all
needed
component

Lys
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N
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Motor Control Cockpit

7

\.

APl Implementation

Motor 1 Functions

Motor 2 Functions

r
. I \ ( \ ( )y
Init. / Config. Il MCLoop Safety Loop FOC Loop
1 1
Components : ‘ Over Current P. ‘ Park / Park
Instantiation | | ‘Under Current P.‘ Clarke / PWM
1
Components | |! Cpmpongnts ‘ Over Voltage P. ‘ Components
f . : integration integrati
Configuration | |1 ‘ Over Heating P. ‘ integration
\ J L\ J \ J ]

S

MC Dynamics
Implementation

the Motor Control

dynamic behavior/loops:

- FOC Loop (High Freq)
-MC Loop (Med Freq)

- Safety Loop (Safety tasks)
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@@ API - Application Programming Interface

8
What is an API?

- An Application Programming Interface (API)
specifies how software components should interact with each other.

* It provide a consistent, programmatic method for accessing a resource.

* It is a structured way of exposing functionalities. User code

Commands

» Unlike an user interface the APl is
a macchine to macchine interface. o
It allows developers to access
the functionality of the software
KW through well-defined data structures.




@ Motor Control (MC) AP

* The MC API is the entry point to build user application

* It is split in two sections:

« MC Interface is a set of basic functions that allows to build an user application.
« MC Tuning contains full set of functions that can be used to interact with the motor

control objects. StartMotor
StopMotor
‘ MC API { ProgramSpeedRamp

MC Interface MC Tuning I MC Dynamics

_ Functionality Intended use Example functions

MC_StartMotorl
MC Interface Basic Basic user code MC_StopMotor2

MC_ProgramSpeedRampMotorl

Tuning

r MC Tunin Full PID SetKP
’I 2 Advanced user code -

life.augmented




(@@ MC Interface

* MC Interface contains 2 types of commands

 Buffered - don't become active as soon as it is called but it will be executed when the state
machine reach the RUN state.

* Not buffered - is executed instantaneously if the state macchine is in the proper state
otherwise it is discarted.

MC_ProgramSpeedRampMotorl

Buffered Command is buffered and executed when the MC ProaramToraueRamnMotor2
commands state macchine reach the RUN state. —10og L P
MC_SetCurrentReferenceMotorl
Command is executed instantaneously if the MC_StartMotor2
Not buffered N o
state machine is in the proper state otherwise it | MC_StopMotorl
commands o
is discarded. MC_AcknowledgeFaultMotorl

Lys
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@@ MC Interface functions ___

* All functions of the MC interface can be called by their self explaining
names without passing the pointer to a data structure.

User code

——————————————————————————————————————————————-

'MC _ProgramSpeedRampMotorl(final speed, ramp duration);
 MC_ StartMotor1(); |



@@ MC Tuning functions

* MC tuning commands has to has at least one input parameter
* First input parameter is a pointer to item from MC Tuning list
» The called function will use data linked by this pointer

* The MC Tuning list in “mc_config.h” has to be included |\;|1 means motor 1

 The MC Tuning list you can find User COde

_— e . . e S S e e e e e e e e e S Ey,

In the header file “mc_config.h”

or also in the documentation {

———————— - o o o o o oy

— o o o o o GER N R IR TER SER R TR e e e e e e e e e mn e e o o =

PIDSpeedHandle_M1 =

m = pointer of MC Tuning list }



(@@ SDK C - variables formats

» Speed variables formats

« Two formats are utilized in the firmware library:

* 0.1Hz, this is the format utilized by speed PID and by the user interface layer.
For example what value we have to use for speed ramp: after 1s run on 600 rpm.
600 rpm [round per minute] = 600 / 60 [round per second] = 10 [rps]
10 [rps] = 10 [HZz]
10 [Hz] * 10 =>» 100 [0.1Hz - ... per ten seconds]
MC_ProgramSpeedRampMotor1(100, 1000); //1000ms =» 1s

Digit Per PWM (dpp), it expresses the angle variation (s16) in a PWM period.
This format can be directly accumulated for getting the rotor angular position

65536
Fo =F
w0 . Fpwm (H2)

» Current / Torgue units implementation
"’ (Current x 210 Rshunt * Gain)/ Vdd_micro= Torqueging

life.augmented
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How to build an user project &
firmware?
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a |
@@ How to write down an user code?

» The best place for customer code © e &
IS in the Infinite loop inside main function m | L e sy
128 /* Initialize all configured peripherals */
122 IXADCIInit(),
- An initialization code of added periphery 12 e Inis
have to be placed before Infinite loop 126 | WCRotarCamtrel Taith):
127
 To the section /* USER CODE BEGIN 2 */ 128 /* Initialize interrupts */
- LT s mm s \
» Or after definition of /* USER CODE BEGIN WHILE */ ;! © &% = == e |
132 /* USER CODE END 2 %/ _ _ _ _ _ _ _ _ . !
133 7 _ \‘I
. . . 134 /* Infinite loop */
* Functional code have to be located inside w22\ /- veer come meamwnce v/ _ -
the Infinite loop A e E LT \
139 | /* USER CODE END WHILE */ |
* To the section /* USER CODE BEGIN WHILE */ Mol e e e 3 +7 !
after the row with while (1) v " /1
143 ¥
", * Or to the section /* USER CODE BEGIN 3 */ 144 | /% USER amE BB 3 Y
life.augmented 14R b




@@ User Code Sections

« User Code sections have been placed where they were thought to be useful.

At the beginning and end of such all user section are
[* USER CODE BEGIN XXX */ and /* USER CODE END XXX */

 Applications developers can place € *main.c 53
the code they want in these sections. 96 3L mail (AL e o =
_97 /¥ USER CODE BEGIN 1 ¥/ \
EIEI '* USER CODE END 1 */ I
99 i E ODE EM */
+ STM32CubeMx guarantees that g T T T ———
. - . 181 /* MCU Configuration------------4
this code is kept across regenerations. 102
183 /* Reset of all peripherals, Inii
184 HAL Init();
185 o o o o o o e e = -
1|3|5r /* USER CODE BEGIN Init */ \
‘ 187
’, 1I35I /* USER CODE END Init */f I

aam maa s S B - - s .
life.augmented 15



e Start / Stop — motor control by API

The tasks:
Use your project & MC Workbench setting for Nucleo F303RE & IHM16 & GimBal motor

Make sequence code with will do following steps:
- Start the motor with start-up ramp up to 700 rpm during 3 seconds

- Stay on speed 700 rpm 5 second, then stop motor
- Wait 2 second, then start motor with previous start-up ramp, but to the opposite direction!
- Stay on speed 700 rpm 5 second, then stop motor

- Wait 2 second, than repeat all previous points again and again ...

700 rpm

v 10s 13s  18s
3s 8s / 20s

Lys
milﬁd -700 rpm
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* If you need show Template Proposals you have to use Ctrl+Space

ST TRUEStudio hint

MCL_StartMotor(MCI_Handle_t * pHandle) : 7 i+
MCI_StopMotor(MCI_Handle_t * pHandle) : 7
MCI_StopSpeedRamp(MCI_Handle_t * pHandle) : 7
PC_Starthotorl(void) @ 7

MC_StopMeotorl (void) : void
MC_StopSpeedRampMotorl (void) : 7
MC_PROTOCOL_REG_PFC_STARTUP_DURATION
MC_PROTOCOL_REG_PFC_STATUS
MC_PROTOCOL_REG_RUC_STAGE_MER
MC_PROTOCOL_REG_SC_STARTUP_ACC
MC_PROTOCOL_REG_SC_STARTUP_SPEED b

L1

[T | F

Press 'Ctrl=5pace’ to show Template Proposals

o

Lys
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#%®  Start / Stop — motor control by APl __

5
- Open TrueSTUDIO project WorkShop01 and main.c file. 00TPm —5— -

» Find the Infinite loop inside the main function. = 85\\\ 10s l3s 185 o
» Type the function for speed ramp and for start motor: =700 rpm 2s /"23

/I hFinalSpeed is mechanical rotor speed reference at the end of the speed ramp
/l'it is expressed in tenths of HZ. (The rpm value has to be divided by 6)

void MC_ProgramSpeedRampMotorl(intl6_t hFinalSpeed, uintl6_t hDurationms); (&) main.c 52
bool MC_StartMotor1(void); 139 /* Infinite loop */
14a J* USER CODE BEGINMN WHILE */
» Use HAL function for waiting till 5" second then stop motor: g | e ®
HAL_Delay(8000); //delay contains the start-up time and 5 second run = 8000 ms 145 #ifdef LABS A
144 MC_ProgramSpecedRampi 1({7ee/6,3888);
MC_StopMotorl(); 145 MC_StartMotorl();
HAL_Delay(2000); 197 e Stopmutorydi
) .. ) . , 148 HAL Delay(26..
* Write down four similar lines for the reverse direction. 149
) . 158 MC_Program® IRampMotorl(-7e8,/6,3880);
Reverse direction? 151 MC_StartMoo. ()3
> Speed is with minus signature - ﬁiﬁi;ﬁﬁg
154 HAL Delay(2e2@);

155 #endif
‘Yl * Time to work (10mins) on the example. Let’s go!

life.augmented
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s Finalized examples
°

* You had not enough time, you have lost somewhere... ®
* Don’t worries! We have prepared for you finalized examples! ©
* Open Workshop folder .\Documents\MCWorkshop18Q3\Examples

* Find package file LAB.zip

 Use right button , ~r )
OoNn mouse &3 [} « MyDocuments » MCWorkshop1803 » Examples » « [ 43 | [ Search Examples )
Organize *  Includeinlibrary ¥ Sharewith v  New folder B~ 1 @
» Select "Extract here” AT LT
Password is ... m:__ﬂ_m_'!___\
Goo [SiEsEp]




OF L .
%Qog;ov How open finalized examples in ST TrueSTUDIO
°

* Open Atollic TrueSTUDIO E

- Select Workspace

C:\Users\User Name\Documents\MCWorkshop18Q3\HandsOn
TR S

¢ CIICk On OK Select a directory as workspace

Atollic TrueSTUDIO for STM32 uses the workspace directory to store its preferences and development artifacts.

Workspacell C:\Users\User name\Documents\MCWorkshopl8Q3\HandsOn -rl Browse...

["] Use this as the default and do not ask again I
b Recent Workspaces

canctl
R R RRRE——SS———————————..
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Y\ag§§~i\°° How open finalized examples in ST TrueSTUDIO

* Click on File and Import

» Select General, Existing Projects into

Workspace and Next

Lys

life.augmented

ples - CfiC++ - Atollic TrueSTUDIO for STM32

File | Bdit Source

Refactor Wiew Mavigate Search P

E Import

Select

Create new projects from an archive file or directory.

Select an import wizard:

type filter text
4 General
Archive File

|[= Existing Projects into Workspace |

[T Preferences
[ Projects from Folder or Archive
B CfC++

m. | »

@ cﬁack[ Next > ] Finish

W Alt+Shift+M ¥

Cpen File..,
[, Open Projects from File System...

Close Ctrl+W
Close All Ctrl+Shift+W
Save Ctrl+5
Save As...
Save All Ctrl+5hift+5
Revert
Move...
Rename... F2
Refresh 5
Convert Line Delimiters To 3
Print... Ctrl+P
Switch Workspace 3
Restart

Properties

Exit

Alt+Enter
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5 How open finalized examples in ST TrueSTUDIO

- Select root directory:

C:\Users\User Name\Documents\MCWorkshopl8Q3\Examples

* You should see three examples

* Click on Finish

Lys
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(B import o ee . wPDTeRBP o 0

Import Projects -
Select a directory to search for existing Eclipse projects.

@ Select root directory: | C:\Users\User Name\Documents\MCWaorkshopl8Q3\Examples - Browse...

_
() Select archive file: Browse...

Projects:

Hardware_test (C:\Users\, User Mame \Documents\MCWorkshopl8Q3\Examples\01_Ha Select All
LAB (C:\Users\, User Name \Documents\MCWorkshopl8Q3\Examples\03_LAB_5_and &

LAB3 (C:\Users\ User Name \Documents\MCWorkshopl8Q3\Examples\02_LAB3\TrueSf | Deselect All

4 I 3

Options

[] Search for nested projects

[] Copy projects into workspace

[] Hide projects that already exist in the workspace

Working sets
[ Add project to working sets
Wiorking sets: Select...

® =




- After import you should see three Project
* Open LAB Project

» Click on Application, User and main.c

a =5 LAB
5 ff Binaries
4 @].I Includes

(4 Application
s &, TruesSTUDIO

G@ User |
— E’— -—
. Ls main,
» @ mc_api.c
- [€L mec confio.c

* In the USER CODE BEGIN Includes section are
predefined LAB5 A, LAB5 B and LABSG.
You can select one by (un)comment and test it

Lys
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35 How use finalized examples in ST TrueSTUDIO

File Edit Source Refactor View Mavigate &
& B & O Y-S
[ Project Explorer &2 = <}~==f:>| CL G

. 5 WorkShop01

[ main.c 52

f 545 /* USER CODE BEGIN Includes */

55 //#define LABS_A

56 #define LABS B

' 57 //#define LABG

- S S
50 &#itfdet LAES B

68 #include “mc_config.h”

61 #endif

62 /* USER CODE END Includes */



S ST .
S How use finalized examples in ST TrueSTUDIO
700 rpm__9S  2s

L] main.c &3

139 /* Infinite loop */ 3 5 v 10s 13s 1851, 50

148  /* USER CODE BEGIN WHILE */ > ° °

141 while (1) -700 rpm 2s [/ 2s

142 {

143 #itfdef LABS A

144 MC_ProgramSpeedRampMotorl(7e8/6,30600);

145 MC_StartMotoril();

146 HAL Delay(8008@);

147 MC_StopMotori();

148 HAL Delay(2608@);

149

- MC_ProgramspeedRampiotorl(-768/6,3000); ¢ ST TrueSTUDIO — Compile and load your MC application
151 MC_StartMotoril();

152 HAL Delay(8808); JY! [Build 'Debug for project

153 MC_StopMotorid(); Q Click on the icon “Build” | &, or press the keys “Ctrl+B”
154 HAL Delay(2808);

155 #endif v(2008)

Lys
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« Click on the icon “Debug” .| # % or press the key

“F11”

[ Terminate (Ctrl+F2) ]

+ Close the Debug to start your MC Application
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Speed reference

A N
W
cll Al ca | oo | ca | ea
.D55555
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=
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a
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(B ITSY RTINS TS]
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m
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Final Speed {mpm)

Revup Configuration
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S5 Next task
®
» You will have time to do next task. : E’;’ﬂai New
d CIose Project
° " - > [l Ing -
Close the finalized examples + oo Application
« Select “LAB” » g TruedTUDIO
4 [ User
« Use right button on mouse - [ main.c
+ Select "Close Project” i %xi‘:s'n;m
* Open WorkShopO1
* Please follow the instructions. [ Fandzon - 0 R TRESTIBO BT Ve
File Edit 5ource Refactor View [Navigate =
* Do not worry if you will lose somewhere. ® ERFEED L SAKE
. . [ Project Explorer 53 = {f:,-| ¢ - -
* You know, you can use prepared finalized examples. . &t
Jre.a!me!ad @ i g ‘lnj‘quDEriShupﬂl




2 Speed control motor by API __

28

Adapt previous example to swap between two speed values
700 rpm and 1400 rpm depending on temperature

- Read Power Board temperature/

« NTC sensor is located next to green motor connector
Use function NTC_GetAvTemp C

- Compare measured temperature
o If (> 29°C) then spin slower (700 rpm)
* else spin faster (1400 rpm)

Lys
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Speed control motor by API

29
* Time to work (10mins) on the example.

» Use previous example with ramps

* You have to get the pointer of MC Tuning list. lg] main.c 23
139 -" In‘finiEE_lclfp =':.-"I L
#include “mc_config.h” /lwrite it before Infinite loop T whlﬁﬁl';” REGTIWRILE
_ ] 142 {
* Add temperature reading and compare result with 29°C 14 #ifdef L1853
Use finction NTC_GetAvTemp_C and structure from “mc_config.h” sz o (?TC-GHME'"P-C(&Tempgensorparmsm)}29}
. . N _ 147 MC_ProgramspeedRampMotori(700/6,3000);
/[ write the if condition before rows with the speed ramp Eg }1
if (NTC_GetAvTemp_(_Z(&TempSensorParamsM1)>29) Ef ¢ MC_ProgramSpeedRampMotorl(1488/6,3060) ;
{ /[ If temp is great then use slower speed 700 rpm 152 }
MC_ProgramSpeedRampMotorl(700/6, 3000); - MC_Starthatori();
154 HAL Delay(8e8e);
155 MC_StopMotorl();
else /[ If not then use faster speed 1400 rpm 156 HAL_Delay(2008);
{ /l write down the second case with faster speed ol [ (e cetvTemp C(ETempSensorParansiii)>29)
MC_ProgramSpeedRampMotor1(1400/6, 3000); 159 MC_ProgramSpeedRampMotorl(-700/6,3088);
) .

Lys
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Electrical Model

Rs 533.97 mQ| 5 35.6 pH

o—yW——G01

Vaus
1207V Imax
115A %
O Ke
| 0.85 Vrms/kRPM

356.08 nN-m-s*

Motor

Hardware Characterization

Setup

Motor Drive
Tuning

Tune MC part

Final Application
Development

User code
#include "MC.h"

CMCI oMCI = GetMCI(M1);
MCI_ExecSpeedRamp(oMClI, final speed, ramp duration);
MCI_StartMotor(oMCl);

}

Mechanical Model

Friction 549.51 nN-m-s

A
~ Inertia Max Speed

@ Motor Control Development Workflow

#6 — Application development

14.62 kRPM

System
Configuration |

Motor Control
Workbench

stz

PI’O] ect CubeMX

Configuration |/
CubeMX & IDE & '

TrueSTUDIO | =
for STM32 |2

SIKEIL | =

©IAR

SYSTEMS

life.augmented
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&
@@ LAB 6 tasks

Integration of additional IP’s into your Motor Control project
using STM32CubeMX

» Setup additional pins and hardware elements by STM32CubeMX

* Blue USER button 69?2:\\



O(\

5 New HW setup in STM32CubeMX

°

1. Use the Blue USER button to start and to stop the motor

a) Find the connection of the blue USER button in the schematic

b) Disable the control of the blue USER button by the MC Library
c) Use the pin, select and set external interrupt function in STM32CubeMX

d) Write down a code for handling the button and control the motor



Y\a«\%% Find the I/O pins connection

Extension connectors

I t h h t = SB20,5B24/8B29
n the schematics ——
PAS _ SB42—_ D13 SB2Y.—.___ ®BI3
oo PAG6__ SB4l— DiZz __ SB2d—__ PBI4
PA7___SB40.—. Di1_SB20.—___ PBIS
(11 b} =
O - Oar ,||| 2 K 1 R3l — AVDD=_  Morpho connector
| 510 SB21 CNI10
Green _CNs PCY P PCS8
. . 10 PB8 D15 - PC6
= PBY_D14 PCS
| I0NS 3 0 s
8 7 8 usv
S 7 o 10 —D%
Q & D13 n o1 PAI2
o D12 PALL
g > D11 SN e
3 4 15 16 ——m——>=
= PB6 D10 PB11/PE9
MCU 2 3 17 18 ————
< ;5 PCT D9 16 20 ||,
" PAD D8 ) | .
PBI
Header 10X1_Female %g 32
N 27 28—
9 3 LA 29 30 ——n+
g PBI0/PES__D6 e
Bl ER button & PC1 = ==
S s PB3 D4 l—l 335 36 PF3
9 4 et —93'-—— = 37 38 R
£ mil | Header 19X2
O
hipcisl,
RS N T —— |
PC13 . — | &
I SB17 I
(o] o
Nucleo board i I— o—0 I
I —_Cl5 I
Bl o0—O0 100nF
1 USER (Blue)| |
", | R29 |
100
| L |

life.augmented L= - |
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s Setting In MC Workbench

o’

* Open example project in WB for Nucleo F303RE & IHM16 & GimBal
* In User Interface unselect Start/Stop Button

» Save As "WorkShop02” to the HandsOn folder

9 Control Unit
-]

Serial Communication




Q(\

s Generate project from MC Workbench

2

» Generate project to the HandsOn folder

\ , = T g
* There are two buttons N -
* Generate g :
* |t does not take into account modifications
inside .ioc file Target Tockhain
« Simply generate new .ioc from WB project | )
_HALﬂ.L Drivers Selection - .
° Update _HnL-Hardware Abstraction Layer -
* |t generate motor control part ’ [ l
Genera te Update
* Rest of setting is reused from previous .ioc

« Have to be used after you have made additional
setting by Cube MX

Lys
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s STM32CubeMX project
’ B S m
* Open the generated Cube MX project

sPs20s=200022+200200C0
iggzi FEEZREEg§I R iEER
f33% 353383

1.Open the project folder
C:\Users\User Name\Documents\MCWorkshop18Q3\HandsOn

2.Launch “STM32CubeMX” project initiated from MC Workbench using
double click on .ioc file “WorkShop02.ioc”

Lys
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o Modify the pinout layout
1!
1 ] e oo |

-— e - I_ _I = -
“ey: ” '_2_'
SeIeCt P'”Out tab Start/Stop [PushButton] |[ISER]

|l =)l = =l =] =

Reset_State

Select the PC13 and click s i frcor o i
Select "GPIO_EXTI13” wee osc.our EZH - svswar: an SUESIURTE

MRST TIM1_CH1N A3 Mi_PWM_VH
GPIO_Input .
PCO M1_PWM_UH

Use right mouse button 20| o oo
and enter the pin label: pc2 || =S —

PC3
STMIZFI0NIRET=

“Start/Stop [PushButton]” vssh

VDDA SRS M1 PWM_EMN_W

PAD SESE M1 PWM_EN_W
M1_CURR_AMPL_U FERT M1_PWM_EN_L
UART_TH [Z:E

Comment will be skipped for macro definition [ BE

> w e

1

The forbidden characters in C will be replaced by “ ” =
> #define Start_Stop_Pin GPIO_PIN_13
. - DI I:' E :bl
‘_’I #define Start_Stop  GPIO_Port GPIOC 2 = 5 3
£ ¢ s

life.augmented
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Modify the pinout setting of button

- We have to configure the external interrupt input usage of USER button

1.

Lys
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Configuration l

! IPhout Clock Configuration
Configure GPIO PC13 as EXTI /1=

a) Se-lect the “Configuration” tab = L

b) Click on the “GPIO” button !___I_D__I '-Ei

c) Select PC13 in the “GPIO” tab ' 94 | [ e, |
and set the GPIO mode to T i

“External Interrupt Mode with Falling edge trigger detection”

r — B
o Pin Configuration e

PC10 n/a Low Output... |Pull down |High nfa M1_P... V!

GPI0 | ADC1 | ReC [ TIM1d USAB T2l
L]
I
Search Signals I 1C I
Search (Crti+F I C
,—m_%
PinN... Signal... GPIO.. GPIO... GPIO.. Maxi.. Fast.. User... Modif..

[] Show only enabled interrupts

Set interrupt mode in NVIC 1 2 | |
a) Click on the “NVIC” button S e T
b) Enable the “EXTI line[15:10] interrupts” e ———

group in the “NVIC” tab and set Priority to 7

Enabled Preemption Priority Sub Priority

"'['Jyﬁl']['c,;fr
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Generate the firmware

« STM32CubeMX — Generate the firmware

Lys
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« Start STM32CubeMX generation from icon

or use short-keys Ctrl+Shift+G

Generating user source code. ..

(Generate source code based on user settings

&)

-

@ The Code is successfully generated under C:/Users/ User Name /Documents/MCWaorkshopl8Q3/HandsOn/WorkShop02

| Open Folder |

Open Project

| Close |

. I ——



o
2 Push Button code
S

* Write down the code for the Button B mainc 2

—_

599 /* USER CODE BEGIN 4 */
6@@- void HAL GPIO EXTI Callback(uintlé t GPIO Pin){

- Use function for getting the status of motor 1 sl :
682 if(GPIO Pin == Start Stop Pin)
: 603 {
MC_GetSTMStateMotorl and compere it 604 State t MState = MC_GetSTMStateMotorl():
_ 6@5 if (MState == IDLE)
with the state IDLE 606 [
687 MC_ProgramSpeedRampMotorl(7086/6,508);
e Code 683 MC_ StartMotorl();
689 3
if(GPIO_Pin == Start_Stop_Pin) { 6518 else
State_t MState = MC_GetSTMStateMotor1(); EE MC_Stophotorl();
if (MState == |D|_E) { 613 #E‘l‘ldg'l:
MC_ProgramSpeedRampMotor1(700/6,500); 614 }

615 /* USER CODE END 4 */
MC_StartMotorl(); } ' '

else

r MC_ StopMotor1(); }
v/
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Electrical Model
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User code
#include "MC.h"

CMCI oMCI = GetMCI(M1);
MCI_ExecSpeedRamp(oMClI, final speed, ramp duration);
MCI_StartMotor(oMCl);

}

Mechanical Model

Friction 549.51 nN-m-s
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