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STM32 for Motor Control
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STM32 for Motor Control

Performance
A

480 MHz
(1027 DMIPS)

170 MHz
(212 DMIPS)

64 MHz
(xx DMIPS)

=y Flash
Kys 4
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STM32G491 Block Diagram

Access line [32KB .. 512KB]

Connectivity Timers
3x SPI, 3x I2C, 5x UXART 2 AT
« 32-bit Arm Cortex-M4 core 1x USB 2.0 FS Arm® Cortex®-M4 2x 16-bit basic timer

Up to 170 MHz Advanced Motor Control timers

with FPU 1x USB-C PD3.0 (+PHY)
2x CAN-FD

2x 16-bit advanced
motor control timers

* Rich Advanced Analog
1x 32-bit timer

 ART + CCM-SRAM +

Floating Point Unit

Mathematic Accelerators 2 RIEEITIETGEY .
Memory Protection Unit 1x 16-bit LP timer * CAN Flexible Data rate
Macrocell Analog « USB-C Power Delivery3.0
. . . TM
« SRAM with Parlty bit S e 16-channel DMA + MUX

3x 12-bit ADC * Advanced Security and Safety
features

16-Kbyte CCM-SRAM

Up to 512-Kbyte
Math Accelerators Flash memory / ECC
Single Bank

96-Kbyte SRAM

* +/- 1% internal clock Ax Comparators

4x DAG (2x buff + 2x non-buf) Robustness: highest level 5 /
4x op-amps (PGA) FTB/ESD - IEC 61000-4-4

1x temperature sensor

« 1.72to 3.6V power supply COF?Iit‘; g;igg")

« Upto 125°C
External interface

‘,’ Quad-SPI

life.augmented

Internal voltage reference




STM32 GO Value Line-STM32G030

Temp. sensor

1x 12-bit ADC SAR
16-channels / 2.5 MSPS

Arm® Cortex®-M0+ CPU
Up to 64 MHz

Power supply
POR/PDR

Nested vector interrupt

. 2ok ] Xtal osciltator
32-bit Arm Cortex-M0+ core 0ScHi Controller (NVIC)

32 kHz + 4 to 48 MHz

Timers

I i

« 2.0to 3.6V power supply

SW debug

3x SPI (I'S)

fx USART
(3x with LIN, smartcard,
irDA, modem control)

3x'C
Fast Mode Plus
(2x SMBus, PMBus)

USBFS 2.0
Device / Host

Internal RC oscillators
32 kHz + 16 MHz

Real-time Clock

* RAM maximization Memory Protection Unit

I/O ports maximization

) PLL + Prescaler
1% internal clock 2

Clock control AHB-Lite bus matrix 12-bit Ultra-fast ADC

» Direct Memory Access (DMA)
RTC/AWU

APB bus

o _ Safety features
« Communication peripherals —
Systick timer Up to 512-Kbyte

Flash memory

2x watchdogs
{Incependent and window) il Up to 144-Kbyte SRAM

93 /0s on 100 pins
Cyclic redundancy check

ﬁ (CRC)

life.augmented

20-byte backup registers

1x 16-bit Motor C. timer

Boot ROM 4 PWM + 3 compl.

i &

12-channel DMA 6x 16-bit timers




STM32H7 Features for Motor Control

Core Cortex M7 Performance and efficiency

FPU yes Performance and efficiency

MPU yes Safety

Freq CPU max 550MHz Performance and efficiency

DMIPS 1177 Performance and efficiency

Flash / SRAM data size 128kB to 1MB/564kB Performance and integration/cost

Including: ICTM/DCTM RAM Up to 256kB(configurable) / 128kB Performance and efficiency

Error Code Correction SECDED on full memory map Safety

ADC SAR 2x16bit 3.6Msps, 1x12bit 5Msps Efficiency

Other Analog 2xcomp, 2xPGA, 2xDAC, 1xDFSDM Integration/cost

Advanced Motor Control Timer 2X(275MHz) Performance and efficiency

Cache and Accelerator Grapkﬁi}(gg?gglscl,_l:ll\ﬁzgéypro* Performance and efficiency

(Sselflu;% SseéYé?ES) Yes* System Integrity
VFQFPN68

Package B lc‘;iligg /a%i/dfgé /7167 6 Cost/Integration/flexibility

WLCSP11
[-40 .. +125]

rl Max Temperature range °C Tj max 140°C Integration and cost
’ -
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X-CUBE-MCSDK Update

o
\\\
Motor Control B
HV boards
/-'
//-/
A//./
Dedicated Motor Control J

Software Tool
Motor Profiler

IVIOTOT LOTIrol
Solution Finder

e X-Cube-MCSDK
Software
Development Kit

\ ST Portfolio (Power)
Driver, MOSFet, IGBT,
Protection Diodes

STM32 Cube Ecosystem STM32 Motor Control Wiki



STM32 Ecosystem for Motor Control

ST-MC-SUITE
Motor Control
Solution Finder

@ D?b& !%

Motor Control X-Cube- MCSDK
HV boards

Software
Development Kit

® i&{\@:ﬁ

Dedicated Motor Control

Software Tool Driver, MOSFet, IGBT,
Motor Profiler & I @ Protection Diodes

STM32 Cube Ecosystem STM32 Motor Control Wiki
Software tools Knowledge database
Embedded software FAQ, etc.

Lys
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X-CUBE-MCSDK

ST-MC-SUITE

Motor Profiler
STM32 Cube Ecosystem

STM32 Motor Control Wiki



https://www.st.com/content/st_com/en/products/embedded-software/mcu-mpu-embedded-software/stm32-embedded-software/stm32cube-expansion-packages/x-cube-mcsdk.html
https://www.st.com/st-mc-suite/home/#/index
https://www.st.com/content/st_com/en/ecosystems/stm32cube-ecosystem.html
https://wiki.stmicroelectronics.cn/stm32mcu/wiki/STM32MotorControl:Motor_Control_overview

Update information since X-CUBE-MCSDK5.4.4

”

5.Y.0 ‘
« Added support for STM32CubeMx version 6.3.0
-‘ * Fixed some issues
5.4.6

‘ * Added Stipport for STM32CubeMx version 6.2.0
» Fixed some issues
-‘ - End of support of IAR EWARM 7.x for the Web release variant.
5.4.4
« Updated Workbench to work with STM32CubeMx v6.0.1
"l « Added support for new power boards 10

« Added support for STM32G4 Cut 2.2
life.augmented * Fixed some issues




X-CUBE-MCSDK 5.Y(1/2)

» |Introduced a version of ST Motor Pilot, the new monitoring tool of the X-
CUBE_MCSDK.
= Removed the legacy Monitor from the Workbench
= A brand new communication protocol has been implemented and replace the
legacy version.
For PMSM/BLDC Motors:
= Discontinuous PWM (aka. Two-phase modulation)
= QOver Modulation can be activated from the Workbench, in the Firmware Drive
Management / Additional Features tab
= Single Shunt with Phase Shift.
= Circle Limitation VD, a better variant of the circle limitation algorithm
» Added support for the STSPIN32G4 devices
= Added support for new boards
= Added support for the EVALSTDRIVE101 power board
» Added support of the HSI clock source for STM32L452 and STM32L476
devices.
Removed support for the STM32F1 devices series.(PFC using F1 is not
supported anymore accordingly)
» Six Step examples improvements
For Asynchronous Motors:
= ACIM motors are supported as two examples featuring FOC sensorless and V/f
(scalar) modes. A graphical PC tool is delivered wit the SDK to help configuring
this example: ACIM GUI. The two examples are designed for NUCLEO-G431RB

"l + STEVAL-IHM023V3 configurations. 11
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X-CUBE-MCSDK 5.Y(2/2)

‘ = Reintroduced pdf
5.Y.2 documentations that had

disappeared in 5.Y.2.
‘ = Motor Pilot improvement

» Fixed some issues
= Parameter visibility in STM32CubeMx for

‘ making six-step algorithm configurable
2l » Fixed some issues

I

Ky 12
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SDK V5.4

SDK
Product support

Position Control

FW solutions

(in SDK) Dual Drive G4

FW 6-Step V1
(STM32G4,

STSPIN32F0)

examples
(outside SDK)

Recent key
features

Motor Control — SDK Roadmap at a glance

Product support

SDK V5.Y SDK V6.0 SDK 6.1 SDK 6.x
= - STSPIN32
scontinuous
Workbench + New EOC Core products
Phase shift architecture: ensoriess wis Viotor
algorithms
Over FOC &
- S 1 STM32G0
STM32F0
(G4) Other SW IPs Cost efficient
ACIM 3x MC-FOC
(G4) (G4)
STM32F4/

E7 STM32H7

High performance

STM32L4

Low Power

5.Y.3
16-Sep-2021

Q122

Q2 22 Beyond




Reference documents

ﬁa(r:nber L[S
Getting started with STM32 motor control SDK v5.0
STM32 motor control SDK5.x - Firmware
STM32 motor control SDK v5.2 tools
How to migrate motor control application software from SDK v4.3 to SDK v5.x

Guidelines for control and customization of power boards with STM32 MC SDK v5.0

Lys
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https://www.st.com/content/ccc/resource/technical/document/user_manual/group0/ba/91/77/2e/0e/4c/4c/74/DM00484271/files/DM00484271.pdf/jcr:content/translations/en.DM00484271.pdf
https://www.st.com/content/ccc/resource/technical/document/user_manual/group1/48/e6/91/f4/66/ea/48/a1/DM00490980/files/DM00490980.pdf/jcr:content/translations/en.DM00490980.pdf
https://www.st.com/content/ccc/resource/technical/document/user_manual/group0/2f/99/76/bc/d3/5d/44/f0/DM00486148/files/DM00486148.pdf/jcr:content/translations/en.DM00486148.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/group0/08/3c/e0/1d/6c/75/42/cc/DM00477952/files/DM00477952.pdf/jcr:content/translations/en.DM00477952.pdf
https://www.st.com/content/ccc/resource/technical/document/application_note/group0/7a/d6/40/91/36/9e/40/b9/DM00505156/files/DM00505156.pdf/jcr:content/translations/en.DM00505156.pdf

X-CUBE-MCSDK 5.Y.3 Demo
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STM32 MC Motor Pilot

Monitoring tool for STM32 motor-control applications

& st Motor Pilot V0.9.9 - defaultApp - %
Board Connection raph &Recor
2 ‘
[GeRT | port [coms | [ speeq [1842200 | | Discomect | @ poling @) [sTMCSDK Y3 | @ [ 1] s EZE!M . .
v pa— » Connects to MC applications

built with the Ul module
through the serial port.

— « Allows for controlling,
TR monitoring, and tuning MC
S R applications.

« Will replace the monitor part
of STM32 MC workbench.

life.augmented



Added values

Runs on all three MCD target platforms: Windows, Mac, and Linux

« Enhanced plotting feature: the user can now plot most registers

* The user can easily customize GUI
 To fit specific needs or to experiment with new firmware features

 Solid foundation to support future firmware features
« ACIM, 6-Step, Sensorless Zero speed, enhanced debug features

Ky 17
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ST Motor Pilot V0,90 - defaultApp
iguration  Help

Board Connection

Applicaton  Registers  logs  Terminal  ASYNC Config

UART v Port COM6 v < Speed |1843200 v Connect | @ Poling |9  |No connection

Graph &Record

@

Version: 0.0.0
Motors: -

Max App Speed: - RPM
Max App Current: - A
Max App Voltage: -V
Min App Valtage: - V-
Drive Type: -
Primary speed sensor: -
Aux speed sensor:

Current sensing topology:

PWM frequency: -
Medium frequency:

ST

Jife.caugmented
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everal Motor Pilot applications

@ Choose a QML Application file

Organize = Mew folder
~
@ OneDrive - STMic Name

] defaulthpp.qml

& ThisPC
) defaultApp_8STEP.qml
B 30 Objects ) PositionControlApp.qml
I Desktop | PositionGauge.qml
|5 Documents [ SimpleAppMCPV2.qml
4 Downloads o SimpleAppMCPV2_6STEP qml
D Music
=] Pictures

B videos
i, Windows (C)
= NOD_G431RE (D

x

L <« PC_Software » STMotorPilot > GUI v & Search GUI =]

- 1 @
Date modified Type

Ot Quick Markup I..
Ot Quick Markup I..
Ot Quick Markup I...
Ot Quick Markup I..
Ot Quick Markup I..
4/9/20219:07PM Ot Quick Markup L.

Acpicaton  Regeters  logs  Temnal  ASTNCCanfg

0.000

0.000

v < >
MAR ~a74nn A
File name: “ v| QML decument (*.qml} ~
(@ ST Motor Piot V0939 - PostionControlapp 0 X
Gl Configuation  Help
Board Comection Gragh 8Record ‘_
S . 0 [5] od EEEEE IE 02 ) fs ® S73

CPu= 5,1%)

18




Quick start-up

& ST Mator Pilot V0.9.9 - defaulthpp - x

GUl  Configuration Help

Board Connection Graph & Record

UART ~f Port |coMs ~| | 2 [epeed | 1343200 ~ | | fconnect poling B3 [vo connection s @ | | [ K"

lite, augmanted

Application Registers Logs Terminal ASYNC Config

Version: 0.0.0

Motors: -

Max App Speed: - RPM
Max App Current: - A

Max App Voltage: - V

Min App Voltage: -V
Drive Type: -

Primary speed sensor: -
Aux speed sensor:
Current sensing topology:
FOC rate: =
PWM frequency: -
Medium frequency: -

/4 ( ’ 19
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Control the motor

Displays version of embedded firmware

@ 5T Motor Pilot V0.9.9 - defaultipp
GUI  Cenfiguration  Help
Board Connection Graph & Record r

uaRT f Port |come = foeed fpaazn0 Disconnect I@Pouing | @ | | = L8
ShOWS the Application Registers logs  Terminal  ASYNC Config
current . : :
state and Displays the speed, currents and other information
IDLE
Speed Control M
the errors \ B ’
@ FOC Duration
@ Over Voltage VBUS TEMP POWER
@ Under Voltage =250 0 250
@ Over Heat -500 500
@ Start Up Failure
@ speed Feedback -750 750
F&Ult a.Ck \ :go‘f\::r:r:::r -1000 1000 MC Configuration
I I -1250 1250 mg::lssnj
Control -1500 1500 e e om
1 v d W X urrent:
Spin the motor -1750 1750 B Ve App Vorage: 36V
Mode: RPM Currents El_:"l:_prip‘iultagg 5V
] ] Mitseeivame: . Mosenmar
CIICk StOp tO Mechanical Speed: RPM JDOOC e %Efer:tt:f“s‘mt‘;“ﬁm: Three Shunt
stop spinning — |_| - %E:gﬁ‘:m %0
the motor Speed Reference: RPM Ig: 164 E:népgr::t.ﬁsl’ewm
Configuration Id: A
Speed Ramp
CI|Ck StOp Ramp Target Speed 1500 RPM bebug / DAC
to Stop |t before . Duration 0 ms DAC 1
end /
_ Slide the knob to set the speed >
Set target speed, duration and 20

click to apply a ramp



MC application parameters

STM32 MC Motor Pilot gets MC application parameters from the board
and adapts widgets to them

MC
application
parameters

Lys
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MC application advanced settings(1) I

Speed PID, Toque PID, Flux PID and Flux reference

Board Connection

UART Port |COM&

Application Registers

Status

IDLE

Errors:

@ FOC Duration
@ Over Voltage
@ Under Voltage
@ Over Heat

@ Start Up Failure
@ Speed Feedback
@ Over Current
® Sotware Error

Control

Mode:

Click
Advanced
Configuration

Configuration

Graph & Record

Speed 1843200 Disconnect | (®) Polling O ST MCSDK 5.Y.3 ®|

Logs Terminal ASYNC Config

Speed Control Measures
VBUS TEMP POWER
250 O 250
-500 500
-750 750
-1000 1000
-1250 1250
-1500 1500
V deg W
-1750 1750
RPM Currents
10000 f 10000
Mechanical Speed: RFM -20000 20000
-30000 30000
000 40000
s16A
Speed Reference: RPM Ig: s16A
Id )
Speed Ramp
I Target Speed 1500 RPM Debug / DAC
Duration 0 ms DAC 1

) /4

life.augmented

MC Configuration

Version: 5.90.3
Motors: 1
MCP over UARTA [10]

Max App Speed: 1572 RPM
Max App Current: 10 A

Max App Voltage: 36V

Min App Voltage: 5V

Drive Type: 0

Primary speed sensor: STO+PLL

Aux speed sensor: No sensor
Current sensing topology: Three Shunt
FOC rate: 1

PWM frequency: 30000

Medium frequency: 1000

VBus Sensing

Temperature Sensing

DAC Channel 1

Lys

Iite augrmented
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MC application advanced settings(2) I

Speed PID, Toque PID, Flux PID and Flux reference

Board Connection Graph & Record
UART Port |COMB <> | Speed 1343200 Disconnect | @ Poling @3 |sTMCSDK 5.v.3 @ | ‘ ‘,I

Iz augrmented

Application Registers Logs Terminal ASYNC Config

) /4

life.augmented

Status J\dvanced Configuration
IDLE
Speed Control Measures
Errors:
@ FOC Duration Speed PI regulator
@ Over Voltage VBUS TEMP POWER
@ under Voltage -250 0 250
Speed Kp: 2714 164
@ Over Heat -500 500 p P
@ Start Up Failure Speed Ki: 559 a164
@ Speed Feedback -750 750
@ Over Current Kp divisor:
@ Sotwars Emor -1000 1000 MC Configuration
Ki divisor:
-1250 1250 Version: 5.50.3
Motors: 1
MCP over UARTA [10] Torque (Ig) PI regulator
Control -1500 1500 Max App Speed: 1572 RPM
v deg w Max App Current: 10 A »
-1750 1750 Max App Voltage: 36 V Torque Kp: 3540 51§
Min App Voltage: 5V .
Mode: RPM Currents D:::'e_prspen g; Tarque Ki: 2360 516
Primary speed sensor: STO+PLL
10000 | 10000 Aux speed sensor: No sensor
Mechanical Speed RPM 20000 0000 Current sensing topology: Three Shunt
) FOC rate: 1
30000 300 PWM frequency: 30000 [forgue Reference: [i]
40000 S00m Medium frequency: 1000
s16A VBus Sensing
Temperature Sensing Flux (Id) PI
Speed Reference: RPM Iq S164 DAC Channel 1
Configuration 1d stéa Flux Kp: 3540 16/
Speed Ramp Flux Ki: 2360 SLY
Target Speed 1500 REM Debug / DAC
Advanced Configurati
Duration ] ms DAC 1 Flux Reference: ] 3
v1.5

23



MC application advanced settings(3) I

State Observer, PLL parameters, CORDIC parameters and DAC

settings

Board Connection Graph & Record

UART | Fort |coms | Speed | 1843200 Disconnect | @ Poling @® | | [ Ji‘leﬂ!ﬂeﬂﬂ State Observer + P LL
Application Registers Logs Terminal ASYNC Config p aram ete rS
State Observer +

1DLE CORDIC parameters

Speed Control Measures
ration State Observer with PLL
ta VBUS TEMP POWER
ge 0

Advanced Configuration

olage 250 250 cl: -22528 N/A
o -500 500
3 Failure cz: 31533 NJA
‘eedback -750 750 PLL Kp: 195 dpp/stv
irrent
¥ X PLL Ki: 4 dpp/s16V
» Frror 1000 1000 MC Configuration
-1250 1250 Version: 5903
Motors: 1
MCP over UARTA [10]
-1500 1500 Max App Speed: 1572 RPM
v deg w Max App Current: 10 A
-1750 1750 Max App Voltage: 36 V
Min App Voltage: 5V
RPM Currents Drive Type: 0
Primary speed sensor:  STO+PLL
1000 | 10000 Burx speed sensor: No sensor
- . 20000 20000 Current sensing topology: Three Shunt
Mechanical Speed: RPM : FOC robe: :
. o PWM frequency: 30000
40000 S0 Medium frequency: 1000
s16A VBus Sensing
Temperature Sensing
Speed Reference: RPH Ia: cl6A DAC Channel 1
fion Id: S164
Speed Ramp
Target Speed 1500 RPM Debug / DAC
ed Configuration
Duration 0 ms DAC1 \

life.augmented



Viewing registers by pooling (low-speed plotting) I

Clicking the Registers tab displays the list of all the registers, which

can be streamed to the Pilot

Board Connection Graph &Record

UART | Port COMS Speed | 1843200 Discomnect | @ Poling  ®% [sTMCSDK 5.3 @® | | [ ‘,’

life augrented

Application Registers Logs Terminal ASYNC Config

C: s MC ek il
Id MName Plot status Description &

2005 | B 0 R slea 518 Configure | Init I_b phase current measurement

2128 |_ALPHA_MEAS 0 R s164 516 Configure | Init lo current measurement

2193 |_BETA_MEAS 0 R s164 516 Configure | Init IB current measurement

2257 |0 _MEAS 166 R s164 516 Configure  OK I_g current measurement (synonymous to Torque measure)

2321 |_D_MEAS -5 R s164 516 Configure  OK I_d current measurement (synonymous to Flux measure)

2385 |_Q_REF 7 RW s16A 516 Configure | OK I_g current reference (synonymous to Torque reference)
2449 | D_REF 0 RW s164 516 Configure | OK I_d current reference (synonymous to Flux reference)
O 2513 v.Q 0 R s16Y 516 Configure | Init  V_qvoltage
O 2577 VD 0 R s1eY 518 Configure | Init V_dvoltage
O 2641 V_ALPHA 0 R s16W 516 Configure | Init Va voltage
O 2705 V_BETA 0 R s16V 516 Configure | Init VP voltage
O 2769 ENCODER_EL_AMGLE 0 R s16degree 516 Configure | Init Measured electrical angle (only available if an Encoder is used either as main or auziliary ..
(] 2833 ENCODER_SPEED 0 R slspeed 516 Configure | Init Measured mechanical rotation speed (only available if an Encoder is used either as main ...
(] 2897 STOPLL_EL_ANGLE 0 R slbdegree 516 Configure  Init  Observed electrical angle (only available if State Observer + PLL is used whether as main ...
] 2961 STOPLL_ROT_SPEED 0 R sléspeed 516 Configure | Init Observed mechanical rotation speed (only available if State Observer + PLL is used wheth...
O 3025 STOPLL_|_ALPHA 0 R s16A 518 Configure | Init Estimated lo current {only available if State Observer + PLL is used whether as main or ...
O 3089 STOPLL_|_BETA 0 R slea 518 Configure | Init Estimated I current {only available if State Observer + PLL is used whether as main or ...
O 3153 STOPLL_BEMF_ALPHA 0 R s16W 516 Configure | Init Observed Back EMF, Alpha component (only available if State Observer + PLL is used ...
O 3217 STOPLL_BEMF_BETA 0 R s18V 516 Configure | Init Observed Back EMF, Beta component (only available if State Observer + PLL is used ...
O 3281 STOCORDIC_EL_ANGLE 0 R s16degree 516 Configure | Init Observed electrical angle, CORDIC (only available if State Observer + CORDIC is used ...
(] 3345 STOCORDIC_ROT_SPEED J| 0 R slBspeed 516 Configure  Init  Observed mechanical rotation speed, CORDIC (only available if State Observer + CORDIC ...
(] 3409 STOCORDIC_|_ALPHA 0 R s164 516 Configure  Init  Estimated la current, CORDIC (only available if State Observer + CORDIC is used whether ...
O 3473 STOCORDIC_|_BETA 0 R s164 516 Configure  Init  Estimated I current, CORDIC (only available if State Observer + CORDIC is used whether ...
O 3537 STOCORDIC_BEMF_ALPHE 0O R s16Y 518 Configure | Init Observed Back EMF, Alpha component, CORDIC {only available if State Observer + CORD...
O 3601 STOCORDIC_BEMF BETA § O R s1eY 518 Configure | Init Observed Back EMF, Beta component, CORDIC (only available if State Observer + CORDI...
O 3665 DAC_USER1 0 R N/A 516 Configure | Init DAC User value, channel 1
O 0 R

’l 3728 DAC_USER2 MN/A 516 Configure | Init DAC User value, channel 2 v 25
Readal Load (®) Use Register list from QML file

life.augmented



Plotting registers by pooling (low-speed plottin

Register selection for ASYNC plot available

Board Connection

UART Port |COMS > | Speed 1843200 Disconnect | (®) Poling #3 |sTMCSDK 5.Y.3

Application  Registers  Logs ~ Terminal  ASYNC Config

Graph & Record

@ | = Kys

Tie augrented

3/Utlities,/PC 1.1
Value Access Unit Plot status Description &

O R s16A 516 Configure | Init I_b phase current measurement
(N 2129 |_ALPHA_MEAS 0 R s16A s16 Configure  [nit lex current measurement
O 2193 |_BETA_MEAS 0 R s16A S16 ) Init IB current measurement
2257 | 1|_Q_MEAS 186 R s16A S16 Configu - t (synonymous to Torque measure)
2321 |_D_MEAS -19 R s16A 516 Fe e T - (synonymous to Flux measure)
2385 |_Q_REF 166 RW s16A S16 Config onymous to Torque reference)
2445 | _D_REF 0 RW s16A S1e Config onymous to Flux reference)
O 2513 V.Q 0 R s16V 516 Configu vy
O 2577 V.D 0 R s16V S16 Configure  [nit V_dvoltage
O 2641 V_ALPHA 0 R s16V S16 Configure  [nit Va voltage
O 2705 V_BETA 0 R s1ev 516 Configure | Init VB voltage
(| 2769 ENCODER_EL_ANGLE 0 R s1Gdegree 516 Configure  [nit Measured electrical angle (only available if an Encoder is used either as main or auxiliary ...
(| 2833 EMCODER_SPEED 0 R s16speed S16 Configure  [nit Measured mechanical rotation speed (only available if an Encoder is used either as main ...
O 2867  STOPLL_EL_ANGLE 0 R slbdegree 516 Configure | Init Observed electrical angle (only available if State Observer + PLL is used whether as main ...
| 2961  STOPLL_ROT_SPEED 0 R s1bspeed 516 Configure | Init  Observed mechanical rotation speed (only available if State Observer + PLL is used wheth. .
O 3025 STOPLL_I_ALPHA 0 R s16A S16 Configure  [nit Estimated la current (only available if State Observer + PLL is used whether as main or ...
O 3089 STOPLL_|_BETA 0 R s16A S16 Configure | Init Estimated IB current (only available if State Observer + PLL is used whether as main or ...
O 3153 STOPLL_BEMF_ALPHA 0 R s16V 516 Configure | Init  Observed Back EMF, Alpha component (only available if State Observer + PLL is used ...
O 3217 STOPLL_BEMF_BETA 0 R s16V S16 Configure  [nit Observed Back EMF, Beta component (only available if State Observer + PLL is used ...
O 3281 STOCORDIC_EL_AMGLE 0 R s16degree S1e Configure  [nit Observed electrical angle, CORDIC (only available if State Observer + CORDIC is used ...
O 3345 STOCORDIC_ROT_SPEED 0 R s16speed 516 Configure | Init  Observed mechanical rotation speed, CORDIC (only available if State Observer + CORDIC ...
(N 3409 STOCORDIC_I_ALPHA 0 R s16A S16 Configure  [nit Estimated la current, CORDIC (enly available if State Observer + CORDIC is used whether ...
O 3473 STOCORDIC_|_BETA 0 R s16A 516 Configure | Init  Estimated I current, CORDIC (only available if State Observer + CORDIC is used whether ...
O 3537 STOCORDIC_BEMF_ALPHA 0 R s16V S16 Configure | Init Observed Back EMF, Alpha component, CORDIC {enly available if State Observer + CORD...
O 3601 STOCORDIC_BEMF BETA 0 R s16V S16 Configure  [nit Observed Back EMF, Beta component, CORDIC (only available if State Observer + CORDL.,
(] 3665 DAC_USER1 0 R N/A 516 Configure | Init  DAC User value, channel 1
O 3728 DAC_USERZ 0 R N/A 516 Configure | Init  DAC User value, channel 2 v

) /4
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Load

® Use Register list from QML file
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Plotting registers by pooling (low-speed plotting) I

Visualization Mode Zoom Mode View & Samples Management
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Provides an oscilloscope-like display to plot high frequency tasks

Datalog Service

@

Board Connection

UART Port | COME

Application Registers
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Errors:
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@ Speed Feedback
@ Over Current
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Auto Scale b

Ly

Reset [] slow down LivePlot &

Configuration
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SPeel RETErence:

Speed Ramp

RFTT

TIGA DA CTinneT 1

S16A

CPU=10.9%

@ High_Frequency_Plot_0
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Highlights on X-CUBE-MCSDK
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Highlights (1) I

Driving one or two different motors simultaneously (one for 6-Step)

« A PC software application to automatically measure electromechanical parameters of PMSM
motors (STM32F30x and STM32F4xx only);

 LCD screen on EVAL boards not supported,;

* Development Toolchains:
* |AR Embedded Workbench for ARM (IAR Systems AB) v8.20.2. (no support for v7.x.x)
* uVision® IDE for Arm® (Keil® MDK) v5.24.2
« STM32CubelDE v1.6.1
 STM32CubeProgrammer 2.6.0

Ky 3
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Highlights (2)

X-CUBE-MCSDK version 5.Y is released to provide insight on the

directions that the development of the Motor Control SDK is following

« STM32F1 Family is not supported by X-CUBE-MCSDK version 5.Y. If you are using a STM32F1
MCU, please keep on using X-CUBE-MCSDK 5.4.x versions.

e Dual Drive is not supported by current X-CUBE-MCSDK version 5.Y. If you are using dual drive,
please keep on using X-CUBE-MCSDK 5.4.x versions.

* Projects generated with previous X-CUBE-MCSDK versions will not load with the version 5.Y.
Please stay with versions 5.4.x if you want to keep the compatibility.

 X-CUBE-MCSDK version 5.Y is not intended to reach the same level of maturity as legacy X-
CUBE-MCSDK version 5.4.6

Ky 5
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Highlights (3)

SPEED_UNIT (from release v5.4.0)

previous speed unit used by API functions that expect or return a speed (e.g.,
MC_ProgramSpeedRampMotorl() or MC_GetMecSpeedAverageMotorl())

* 01Hz (a tenth of a Hertz)

It is now possible to use other units for these functions. With release 5.4.0, the two new speed units are
made available:

 RPM (Revolution Per Minute)
* 001Hz (a hundredth of a Hertz)

The choice of the speed unit is made at compile time by setting the SPEED _UNIT symbol to the proper
value in file mc_stm_types.h:

- _RPM
.+ 001HZ
- _01HZ

The SPEED UNIT define is placed in a User Section and retained after project regeneration.
32



Highlights (4) I

Electric Angle Estimation Compensation for Sensorless (from release
v5.4.0)
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