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SDK5.x Firmware Architecture



SDK5.x FW Architecture Overview mma

* Motor control firmware is organized into 3 parts:

<} -

- MCAPI -

* User Interface Library

« Motor Control Cockpit

* Motor Control Library
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Motor Control Cockpit - Introduction

» MC Cockpit is made of three parts

MC Interface
Implementation of the
MC API

\ Motor Control Cockpit

\.

APl Implementation

Motor 1 Functions |Motor 2 Functions

. . (Init /Config) [ MC Loop | [Safety Loop) [ FOC Loop )
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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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Application Programming
Interface API
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API - Application Programming Interface ma
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
» Unlike an user interface

Commands

the API is a macchine —
to macchine interface. T G
It allows developers to access firmware —

the functionality of the software
through well-defined data structures
and functions.
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Motor Control (MC) AP

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

* Itis split in two sections:

« MC/UI Interface is a set of basic functions that allows to build an user application.

 Lower Level API contains full set of functions that can be used to interact with the
motor control objects.

StartMotor

StopMotor
‘ MC API ProgramSpeedRamp

MC/UI Interface Lover Level API I MC Dynamics

_ Functionality Intended use Example functions

MC_StartMotorl
MC/UI Interface | Basic Basic user code MC_StopMotor2

MC_ProgramSpeedRampMotorl

Tuning
LL API Full PID SetKP
Advanced user code -
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MC Interface mm

* 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.

Buffered Command is buffered and executed MC_ProgramSpeedRampMotorl
when the state macchine reach the MC_ProgramTorqueRampMotor2
commands
RUN state. MC_SetCurrentReferenceMotor1
- uffered Command is elxe_]furfed L1 | MC_StartMotor2
Not buffere !nstantaneous y if the stat_e machine is MC_StopMotorl
commands in the proper state otherwise it is
discarded. MC _AcknowledgeFaultMotorl
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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_StartMotorl();
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MC Low Level API functions

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

« The LL API list in “mc_config.h” has to be included
M1 means motor 1

« The LL API list you can find

in the header file “mc_config.h” User COde

- o o o o e o e o Ew Ew mie e o

or also in the documentation . :
: #include "mc_config.h"

_— e . EE E S S S S B EEe By S EEE B S S BEe BEe Eae Eem .

PIDSpeedHandle_M1 =
= pointer of LL_API list
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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

 Current / Torque units implementation: Unit is S16A

(CurrentAmps A N Gain)/ Vaa_micro= Currentsigy
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MC Application Commands

Example list of APIs Commands:

MC_StartMotor1();
MC_StopMotor1();
MC_GetSTMStateMotor1();
MC_ProgramSpeedRampMotor1();
MC_GetMecSpeedAverageMotor1();

PID_SetKI(PIDIdHandle_M1, number);
number =PID_GetKI(PIDIldHandle_M1);

NTC_GetAvTemp_C(TempSensorParamsM1);

VBS_GetAvBusVoltage V(&(RealBusVoltageSensorParamsM1._Super));



MC API help file

* The complete and detailed list of MCI and MCT functions can be found in the STM32
Motor Control SDK library Help file present in the DOC folder.
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Bus Voltage Sensor components of the Motor Control SDK. More.

Modules l

Resistor Divider Bus Voltage Sensor
Resistor Divider Bus Voltage Sensor implementation.

Virtual Bus Voltage Sensor |
Virtual Bus Voltage Sensor implementation.
Files
file bus_veltage_sensor.h !
This file contains all definitions and functions prototypes for the BusVoltageSensor component of the Motor Control SDK.
Data Structures |
struct  BusVoltageSensor_Handle_t I
BusVoltageSensor handie definition. More.
Functions I
uint16_t VBS_GetBusVoltage d (BusVoltageSensor_Handle_t “pHandle)
It return latest Vbus conversion result expressed in u16Voit. More.
uint16_t VBS_GetAvBusVoltage d (BusVoltageSensor_Handle_t *pHandle)
It return latest averaged Vbus measurement expressed in u16Volt. More. I
uint16_t VBS_GetAvBusVoltage V (BusVoltageSensor_Handle_t *pHandle)
It return latest averaged Vbus measurement expressed in Volts. More.
uint16_t VBS_CheckVbus (BusVoltageSensor_Handle_t *pHandie) I

It returns MC_OVER_VOLT, MC_UNDER_VOLT or MC_NO_ERROR depending on bus voltage and protection threshold values. More.

Detailed Description
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Example project
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Software examples

- Software examples can be used as staring point for new design or guideline to
understand the MC API.

* You can found in installed path MC_SDK_5.x.x/Projects

=[] [ |
.
( ‘Juo| |« STMicroelectronics » MC_SDK_5.20 » = | 44 ||| Searchmc.. p]
I Organize « Include in library « Share with + Mew folder = « O @ |
5 -
= Recent Places “ Name Date modified T
& Downloads i . = -
. _htmresc 23-Aug-1810:17 A... F|I|
i . Documentation 23-Aug-1810:17 A...  Fil
= Libraries = . - = -
. Middlewares 23-Aug-1810:17 A...  Fil
@ Documents . - = =
] . Projects 23-Aug-1810:17 A, Fil
J’i Music . : I
. . Utilities 23-Aug-1810:17 A...  Fil
[E5] Pictures = ) . = .

' e g‘ B vid (5 MCSDKUninstaller_5.2.0.exe 23-Aug-1810:17 AL, A
-l eos :.‘:j Release Motes for X-Cube-MCSDK html 09-Aug-18 1046 A.. H I
. J®| . « STMicroelectronics » MC_SDK 520 » Projects » w | *4 | Search Proj...

) I
— —— ~ 1M Computer - ] 1t |
Organize « Include in library « Share with + Mew folder i= ~ @ | 7 items
-
“  Name Date modified T
4 Libraries . . )
B b ; .. MUCLEQ-F303RE 23-Aug-1810:17 A... F|I|
ocuments —
J‘! N . P-NUCLEQ-IHMO01 23-Aug-1810:17 A...  Fil
- p::lc _| ) STEVAL-IHMO34v2 23-Aug-181017 A.. Fil
ictures =
H vid .. STM32303E-EVAL 23-Aug-1810:17 A FiII
ideos
1% Computer
&, 0SDisk (C:)
= O5Disk (D) - 4 [T 3
l 4 items
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How to write an application layer based on STM32 MC FW library

Saw Speed Ramp

st View Pupd Sk Tods

DORE A AB0 D
an speed RMPL X
specd_sooandremp_durtion

saw spesd amp.c X
speed_secondramp_duration
5 wvoid d

}
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How to write an application layer based on STM32 MC FW library

Potentiometer

FEEEFEEIEAEE

d ramp */

static

Reany

Play with Potentiometer
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Survey

*Now you have 5 minute for fill the
SurveyMonkey

https://www.surveymonkey.com/r/motrocontrol

Do not worry, it is about 10 questions....© It is valuable feedback for us

Thank you!


https://www.surveymonkey.com/r/motrocontrol

Further Tips & Tricks

* You can find additional Tips & Tricks in F.A.Q.
located on ST website!
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S -



Thank you




