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ST Motor Control Workbench

Lab 3: Motor Control Workbench flow with
STM32CubeMX and STM32 TrueSTUDIO
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@ Motor Control Development Workflow

#3 — System Configuration

Mechanical Model

Hardware System
Setup Configuration
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S5 LAB 3 tasks

* Project system configuration using MC Workbench
» Generation of a project firmware

* Project compilation in IDE (ST TrueSTUDIO)
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5 Create new projec

* Open the MC Workbench application

PDFCreator
, PDFsam Basic
PEMicro
Pulsonix 9.1
, Qt5.51 Documents
Realterm
Saleae LLC Pictures
. SEGGER
ST Toolset
. Startup
STMicroelectronics
DfuSe
& | FlashLoader Control Panel
RO Devices and Printers

MCSDK5.0.1

MG SBR 302 ] g Default Programs
l Ors0 i 4 T Motor Profiler ‘

- | — #% MotorControl Workbench Help and Support
W 2 Reference Manual 5.0.2
é\ Release Notes 5.0.2
OpenSoftwareX

Music

Computer

SPINFamily Evaluation Tool
SPIRIT1 DK_2.2.1
STM8MC-KIT v1.0
. STM32 FOC SDK
. STM32 PMSM FOC LIB v3.4.1 - Prote
. STM32 ST-LINK Utility
. STM32Cube

Back
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o Create new project

* Press the button New Project

File. Tools Help Documentation

(?) Motor Profileras

b r Maotion Control Suis " & 5 .-"'

acent Projects
) FOC -
Filename SOK Type MCUs control board power board motor
STM3ZF301x6/3 - .
HM16_MP.stmex 43.0 SNGLE o oo NUCLEO-F302RS BullRunning
F303_HM16_GMB.stmex 5.0.0 SINGLE STM32F303xE NUCLEO-F303RE H-NUCLEO-IHMOTMA GmB 1600
STM3ZF301%6/3 -
cC C
F302_IHM18stmex. stmex 5.0.0 SNGLE o oo NUCLEO-F303RE H-NUCLEO-IHMOTMA GMB 160015 L
F303_IHMOT.stmex 5.0.0 SINGLE STM32F303xE NUCLEO-F303RE H-NUCLEO-IHMOTMA GmB 1600
STM3ZF301%6/3 - P-NUCLEO-IHMO01/002 35h -  P-NUCLEC-HM001/002 35h -
cC
e Aih SNGLE  cryazranzxes board: NUCLEO-F302R8 board: X-NUCLEO-HMOTM1 £ ARl "
1 | 1] [ »

Example Projects

f
&
Lx.

Filename Type MCUs control board power board motor -

MUCLEQ-F30ZRE-X-NUCLEO-HM08M1-Shinano SINGLE STH32F 301818 - MUCLEQ-F302RE H-NUCLEOQ-HKMOEM1 Shinano LAOSZ-080E ‘

r STM3IZF302x5/3
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S5 Select the Application type __

N . e . ™ o
* 1 — Select “Custom e S
Application type S—
+ 3 — Select “Inverter”
Select boards check box
|
( | [ ca
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5 Use motor in MC Workbench

» Select “X-NUCLEO-IHM16+NUCLEO-F303RE” In Inverter part

New Projact
Application type System
Custom - @ Single Motor () Dual Motors

Select Boards: @ Inverter () MC Kit () Power & Cortrol

Inverter
X-NUCLEQ-IHM16+NUCLED-F303RE DC Input voltage 7 -45Vdc
Output pk current 0.1-212 Apk
based on Nominal Power 1-60W
STSPING30, STM32F303RE ST-LINK/V2 Embedded

Motor

Genenic Low volfage <= 501" - Magnetic structure Surface Mounted
Pole Pairs 2

Nominal Speed 4000 rpm

Hominal Violtage 24V

Nominal Current 1.8 Apk

‘YI |
o (o
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REWS Select the motor
-+ Select your saved motor at the bottom of the window New Project.
(for example ,GimBal")

Motor

~ [ Maanetic structure Surface Mounted

Pole Pairs i
NHominal Speed 1636 rpm
Hominal Violtage 125V
Nominal Current 0.15 Apk

GimBal - 02-06-2018

* Info windows

Mew Project Info

0 The motor was profiled with the following operation condition:

GimBal

Start up parameters PWM Frequency: 30000 Hz

Nominal Current: 0.15 Apk FOC Rate: 1 PWM periods
Nominal Voltage: 125V Cut off Frequency: 6000 rad/s

r— These values have been imported into the project
life.augmented
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* Click on the icon “Generation”. |4

) /4
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Generate the Firmware

—| 3eneration i

File Tools Help Documentation
‘WX
g— 000 |
Motor: GimBal - Board: NUCLEO-F303RE - Power Board: X-NUCLEO-HMTEMT rl !
AC |I"DLI‘| Info o—] le.augrmeanted
Ay <_'> J_ Rated Bus Voltage
o J 12V (5-38)V
|
| . Drivers
Control Unit
Firmware
Drive Management
MCU and
Clock Freq.
DAC
functionality

izl flotog Unil= Time Motor Id Message i
PWM frequency 30000 Hz|= . . . . . ) L ; )
s e . S | £ ﬁ 09:17:07 The "PFC'is not supported in the FW for SDKS x excepted for SDK for "STM32F103 High Density’. All parameters will be disa...
Sensor sdectfon main frjscr ess 0... ﬁ 09:17.07 The "Sensordess (HFl+Observer) is not supported in the FW for SDKBx. All parameters will be disabled.
Tensor:ﬂectlon aux. 1= o 1] 09:17:07 F2 mcus are not supported in the FW for SDK5x

OrquesFi - - fon rate 6 09:17.07 F103 High Density in dual Motor mcus are not supported in the FW for SDKSx -
Bus voltage sensing true -
4| nm | 3 Info / Emors / Wamings | Change Log
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0 Generate the Firmware

< Documents » MCWorkshonl803 » HandsOn v | 4+ Il Sea hH ndsOn

C:\Users\User Name\Documents\MCWorkshop18Q3\HandsOn
it l s yiaen ]
* Provide your Project Name | : N I
a) Select the "HandsOn” subfolder s L AR

in the Documents...

b) Type “WorkShop01”

. ave as : orkbench (*. v]
c) Click on the Save button \
4 Hide Folders € ] [ Cancel ]

Lyy
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o 0 : : :
R Project generation - Settings
- Select the proper version of STMCubeMX - “4.26.1"!
[[#% ST Motor Control Workbench [Warkshs [E=EEER
- Select X B 000
Target toolchain f popcigeerion 0 WS e T ——
“ST TrueSTUDIO” pese e
| Dg e -
- Select driver HAL/LL |
“HAL” (RS

m—
Keil MDK-ARM V4
Keil MDK-ARM V5
ST SW4 5TM32

* Click on button
Generate

Lys
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S Project Settings

* Close the Project generation by exiting at the upper right arrow.
e e =

File Tools Help Documentation

Ol X B e )

Motor. GimEBa/ - Control Board

| Settings | Generation

- --Alnchyparameters COonverslon CsuxX.n

- .- WInchpmsm motor parameters.h

-..WInch\power stage parameters.h
! . .A\Srehstm32£30x me it.e

- --WInchstm3Z _hal.h

I e WInehSystemfNDriveParams . h

-..WInchmo parameters.h

| - ..%WSrc\mc parameters.c
-..%WSrehui_task.c

-..%Srchuser interface.c

-..%“Inchuser interface.h

-G WSrehstm3Ziiax it.co

oW Inchstm3Zfdax it.h

- . -WSrehstm3ZfZax hal msp.c

---WInehstm3Zf3xax hal confilh

---WInehmain.h

---A\Src\main.c

Completed

Variable Mator
PWM frequency 30000
gensor sject?on main ‘?T‘s‘_’r'l = LT &3 08:17.07 F2 meus are net supported in the FW for SDK5x

ensor selection EILIX. e - 7] 09:17.07 F103 High Densty in dual Motor meus are not supported in the FW for SDKSx
Torque&Fiee - EX-BCLI'IIOI"I rate 1 P 7] 05:25:31 Project: Work Shop(1® saved successfully. -
Bus voltage sensing true -
| 1 | 3 Info / Emors / Wamings | Change Log
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Generate the code
13

- Code Is generated. You can see the log table

Time Mator Id Meszage
ﬁ 09:29:45 (zeneration files starting
ﬁ 09:30:24 Project files generated on folder:C:%\Users*tadeas holler’Documents MCWorkshop 180G 3 HandsOn\WordcShop01°

Info / Emors / Wamings | Change Log |
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& Open ST TrueSTUDIO — simple installation

* Double click on the line “Project files generated on folder...”.

Time Mator Id Message
09:29:49 (3eneration files starting
09 30:24 Project files genersted on folder; C: 4 Users*tadeas holler . Documents MCWordshop 133 3\ HandsOnWark Shop01° |

Info / Emors / Wamings | Change Log |

* Double click on the “TrueSTUDIO”

Organize « Share with + MNew folder == » @
3¢ Favorites Documents library Arrangeby: _Folder ~
Bl Desktop WorkShop0l
| Ll Recent Places | Name : Date modified Type s«
& Downloads |~ | Drivers 28-Aug-18 3:28 AM  File folder
Inc S0 Ao .30 A i
7l Libraries l . MCSDE_v5.2.0-Full 28-Aug-18 9:28 AM  File folder 3
@ Documents — .
@ Music 0 TrueSTUDIO 28-Aug-18 9:28 AM  File folder
&) Pictures || .extSettings 28-Aug-18 9:29 AM  EXTSETTINGS File
& videos || .mxproject 28-Aug-18 3:30 AM  MXPROJECT File
*| WorkShop(l.ioc 28-Aug-18 9:30 AM  1OC File
18 Computer - 4 m |

life.augmented



o¢
&0
Va0
0o

* Double click on the “WorkShop01”.

Open ST TrueSTUDIO - simple insta

P

@@. |, « Documents » MCWorkshopl8Q3 » HandsOn » WorkShop0l » TrueSTUDIO » -
Organize = & Open Share with = E-mail New folder ==
7 Favorites Documents library Arrange by:

Bl Deskiop TrueSTUDIO
&l Recent Places = MName Date modified Type Size

& Downloads

| WorkShop01 28-Aug-18 9:28 AM  File folder

Search Tru. }3|
- [ @
Folder ~

— - artu S 4-I01-La T d P rile
=l Libraries = LE

@ Documents

* Open the “.project”

Lys
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13 KB

rhq.i‘

--:-E_g"

@@I |, <« Documents » MCWorkshopl8Q3 » HandsOn » WorkShop0l » TrueSTUDIO » WorkShop0l »

- Search Wor... O |

Organize » Share with « Mew folder = » i @
7 Favorites Documents library Arrangeby:  Folder
M Desktop WorkShop0l
CEd - -~
I il Recent Places |3 MNarme Date modified Type Size
4. Downloads
| .settings 28-Aug-18 9:28 AM  File folder
B Libisosics maRLglect PR R el ) T aokB
@ Documents E project 28-Aug-18 9:30 AM  TrueSTUDIO proje... 16 KB
J’ Music || STM32F303RE_FLASH.Id 28-Aug-18 9:28 AM LD File S5KB
i Pictures || WerkShop0l.elf.launch 28-Aug-18 9:30 AM  LAUNCH File 6 KB

llation



& Open ST TrueSTUDIO - simple installation

- Select your workspace, click to the “Browse...”
rE Eclipse Launcher i é- u rSeIect Workspace Directory u1

Select a directory as workspace I Select the workspace directory to use.
Atollic TrueSTUDIO for STM32 uses the workspace directory to store its preferences and development artifacts.

e ——— | 4 . MCWo rkshDEIEE !3 -
4| | HandsO
Workspacsl C:h\UsersiUser name\Documents\MCWorkshopl8Q3WHands0n - Browse... I _Tlnelie=Sh
- - T 1
" o |
» . Drivers
[] Use this as the default and do not ask again © Inc
b Recent Works | > ). MCSDK_v5.2.0-Full |
& orkspaces I g o l
| > L) TrueSTUDIO L
1 b
[ OK ] [ Cancel |

|| Eolder: HandsOn

( —

» Select "HandsOn" located | [menenroer | [[ox

—

Cancel ] i

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

Ly; or you can select your folder and click OK
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ST TrueSTUDIO — Close Information Center

* Close “Information Center”

) /4
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File iew [Mavigate 5earch Project Run  Window Help

Quick start

Documentation center

Ato #c community

Upgrade information Integrated Development Environment Build tools
. . . . Release notes Make
If you are using a project created with an clder version Installation guide Assembler

of TueSTUDIOE you are highly recommended to
read the upgrade manual:

Important upgrade information for old prejects

TrueSTORE® Debugger and utilities Runtime libraries

Atollic® TrueSTORE® iz a super-simple system to Diebugger C runtime library 3
_d load ready-mads projects via the Binary utilitie C mathematics library

internet.

Download preject frem TrueSTORE®

Creating C/C++ projects

To create a new C/C++ project, use one of the two
menu commands below:

File, New, C project
File, New, C++ project

Importing and exporting projects

Quickstart guide
User guide
|AR to Atollic TrueSTUDIO migration guide

ST-LINK gdbserver

J-Link User Guide

Other resources

Atollic forum
Wideo tutonials

Use one of the menu commands below to imporbiexport projects:

File, Import, Genersl, Existing Projects fo Workspace
File, Export, General, Archive File

C/C++ preprocessar
C/C++ compiler
Linker

C++ runtime library
Mewlib-nano readme

White papers
Application notes

»




Upload & run MC Application

- Select project WorkShop01 and click on the button “Build” % or CtIr+B

| Build 'Debug’ for project 'MC_WorkShop_01'

* Click on the button “Debug” &% or F11

File Edit Scurce Refactor View Mavigate Search Project Run  Window Help
HE B R =N Quick Access | 5 | [EE)
[P, 22 = B [g main 5B Zox BT ™ = 5
- - g int main(void) P PEERS o ¥ T
N i -
» & WorkShop0l /* USER CODE BEGIN 1 */ & mainh
B stm32fe_halh
184 /* USER CODE END 1 */ = motorcontrol.h
185 ) ) ® hadcl : ADC_HandleTypel
125 /% MCU Configuration----=------ooooooooooooooooooooooooooooooooooooooooooooo @ hadc2: ADC_HandleTypel
168 /* Reset of all peripherals, Initializes the Flash interface and the Systick. ° ® hd_ad:DAC’HdeET"'PE[
189 HAL_Init(); @® htiml : TIM_HandleTypeD)|
110 ® huart2: UART_HandleTyp
111 /* USER CODE BEGIN Init */ £+ SystemClock_Configivoid|
ﬂg = UsER CODE D Tnir ++5 MX_GPIO_Init{void) : void | =
o Init +45 MX_ADCI _Init{void)
115 /* Configure the system clock */ 45 MX_ADC2 Init(void)
116 SystemClock Config(); HS WX_DACT Tnit{void)
117 ‘ S MK TING Inittvoid) : v
112 /* USER CODE BEGIN SysInit */ HS MX_USART2_UART Init(ve
] i v
126 /* USER CODE END SysInit */ 47 MXNVIC Init(void) : void
121 ++  HAL_TIM_MspP ostInit(TIN
122 /* Initialize all configured peripherals */ ® main{void) : int P
123 MX_GPIO_Init(); @ SystemClock_Configivoid,
i;‘; m_:i;_in}zgj @ 5 MX_NVIC Init{void) : void
! _In1tl)s 5
195 MX_DACL Tnit(): L] . MX_ADCL _Init{void)
127 MX_TIML Init(); @ * MX_ADC2_Init{void)
128 MX USART2 UART Init(); 52 ef MX_DAC Init{void) : v
< [ | » ] m 3
[82 Problems 82 J=| Tasks [E Console Properties & ¥ = 0O |mg Build Analyzer 38 == Static Stack Analyzer =08
0 items
Description = Resource Path
Memaory Regions | Memory De’iaﬂs|
” Region Start address End address Size
1 ] r| | & m | 3 i L &
life.augmented
| Writable Smart Insert | 105:1




oo Upload & run MC Application __

1

« After downloaded click on the “Resume” [* or F8

File Edit View Run Window Help
Doles-&-seeidnle ; = Quick Access | % | 2 ()

%5 Debug 2 ® T = O
a [C] WorkShop0l.elf [Embedded C/C++ Application]
4 [ WorkShop01.elf
a4 f® Thread 1 <main> (Suspended : Breakpoint)
= main() at main.c:109 0x80002be
ia C:/Program Files (x86)/Atollic/TrueSTUDIO for STM32 9.0.0/ARMTools/bin/arm-atollic-eabi-gdb (7.10.1.20160923)
g ST-LINK

[ main.c 52

ge- int main(void)
/* USER CODE BEGIN 1 */
/* USER CODE END 1 */
/* MCU Configuration

/* Reset of all peripherals, Initializes the Flash interface and the Systick. */
HAL_Init();

/* USER CODE BEGIN Init */
/* USER CODE END Init */

/* Configure the system clock */
systemClock_Config();

FEH SWV Trace Log EE SWV Exception Trace Log

Problems Executables

Xk BpE FEE R
WorkShop0l.elf [Embedded C/C++ Application] C:/Program Files (x86)/Atollic/TrueSTUDIO for STM32 9.0.0/ARMTools/bin/arm-atollic-eabi-gdb (7.10.1.20160923)
189 HAL_TInit();

B Console 52 [ Memory &8 FreeRTOS Task List

Writable Smart Insert 109:1

life.augmented
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Y\’o\‘;§g\°° Test MC Application by blue USER button

|22

* To run the motor,
click on
the blue USER button

User Button

- To stop click again

Lys
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@ Motor Control Development Workflow

#3 — System Configuration

Mechanical Model

System
Configuration

Motor

Hardware Characterization
Setup |

Project
Configuration

CubeMX & IDE
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ST Motor Control Workbench

Theory

%
5%

‘_ STSPIN
' l life.augmented




* List of example
projects

* Motor Profiler
button

* New project
- Load exist project

* About and Help

) /4
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@@ Motor Control Workbench Splashpage

-
%% ST Motor Control Workbench

= | B[S |

File Teels Help Documentation

Recent Projects

Filename
WorkShop1.stmex
MCSDKvS.1.0_18216-IHM042-Shinano-Shinano.stmex
SDKE10-5TM32F072EVAL-HM28-HV_motor.stmex
SDK503-STM32F072EVAL-HM28-HV_motor.stmex
Noname.stmox

Filename
NUCLEQ-F303RE-X-NUCLED-IHM16M1-GimBal

NUCLEOQ-F302R8-X-NUCLEO-HMO8M1-Shinano

NUCLEQ-F303RE-IPMO5F-Shinano
NUCLEQ-F303RE-IPM10B-5hinano
NUCLEQ-F303RE-IPM158-5hinano
NUCLEOQ-F303RE-X-NUCLEC-IHMO7M1-BullRunning
NUCLEQ-F303RE-X-NUCLEQ-IHMO&M1-Shinano

P-NUCLEO-HMO01-BullRunning
P-MUCLEO-HWMO01-Shinano

STM3240G-EVAL-HMO23V3-Allen Bradley

STM3240G-EVAL-HMOZ3V3-Shinano
STM32303E-EVAL-IHM045W1-5hinano-DUAL-DRIVE
S5TM32303E-EVAL-IHM 045V 1-5hinano-SINGLE-DRIVE
STEVAL-SPIN3201-Shinano-SINGLE-DRIVE

B Ve Project B | oad Project

Type
SINGLE
DUAL
SINGLE
SINGLE
SINGLE

Type
SINGLE

SINGLE

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE

SINGLE

SINGLE

SINGLE

SINGLE
DUAL

SINGLE
SINGLE

P About

MCUs
STM32F303xE
STM32F303xB
STM32F072x
STM3IZF072x
STM32F072x

MCUs
STM3ZF303xE

STM32F301x6/8 -
STM32F302x6/3

STM3ZF303xE
STM32F303xE
STM3ZF303xE
STM32F303xE
STM32F303xE

STM32F301x6/8 -
STM32F302x6/3

STM3ZF301x648 -
STM32F302x6/8
STM3IZ2F4xx

STM3IZ2F4xx
STM32F303xE
STM32F303xE
STSPIN3ZFO

control board
NUCLEO-F303RE
STEVAL-HMO42%1
STM32072B-EVAL
STM32072B-EVAL
NUCLEO-FO7ZRB

control board
NUCLEC-F303RE

NUCLEO-F302R2

NUCLEO-F303RE
NUCLEO-F303RE
NUCLEO-F303RE
NUCLEO-F303RE
NUCLEQ-F303RE

P-NUCLEQ-HMOO01 35h -
board: NUCLEO-F302R3

P-NUCLEC-IHMOO1 35h -
board: NUCLEO-F302R8
STM3240G-EVAL

STM3240G-EVAL

STM32303E-EVAL
STM32303E-EVAL
STEVAL-SPIN3201

power board
K-MUCLEOQ-HM16M1
STEVAL-HMO42W1

STEVAL-HMO28W2
STEVAL-HMOZBW2Z
H-MUCLEO-HMOTM1

power board
X-MUCLEOQ-HM16M1

X-NUCLEO-HMO2M1

STEVAL-IPMOSF
STEVAL-IPM10B
STEVAL-IPM158
X-NUCLEO-HMOTMA1
X-NUCLEQ-HMOEM1

P-NUCLEO-HMO01 35h -
board: X-NUCLEO-HMOTM1

P-NUCLEQ-HMOD01 35h -
board: X-NUCLEQ-HMOTHA1
STEWAL-HMO23V3

STEVWAL-HMOZ3V3
STEVAL-IHMD45W1
STEVAL-IHMD45W1
STEVAL-SPIN3Z201

Motor Profileras

Mation Control Suits ¢ 7 7 7/

motor

GimBal

Shinano LAOS2-080E3NL1
Custom

Custom

Shinano LAOS2-080E3NL1

ample Projecis

motor
GimBal

Shinano LAO52-080E3NL1

Shinano LADSZ2-080E3HL1
Shinano LAOS2-080E3NL1
Shinano LADSZ2-080E3HL1
Bull Running BR2804-1700kv
Shinano LADSZ2-080E3NL1

Bull Running BR2804-1700kv

Shinano LAOSZ-080E3NL1

Allen Bradley
TL-AZ20P-HI32AN

Shinano LAOSZ-080E3NL1
Shinano LAOSZ2-080E3NL1
Shinano LAOSZ-080E3NL1
Shinano LAOSZ2-080E3NL1

.augrmented
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@@ Motor Characteristics

File  Tools Help Documentation

‘EHX®s OO |

Motor. GimBal - Control Board: NUCLEO-F303RE - Power Board: X-NUCLEO-IHMTEMT m

-
Motor - Parameters

Lo augmentead

Motor | Sensors

Magnetic structure lSwfao& Mounted PMSM V]

Electrical parameters
I Pole Pairs 7 El

Max. Application Speed 1632 = mm

Nominal Curent 150 2| Apk =
Mominal DC Valtage 120 El )

R 548 =] Ohm

Ls 1097 =] mH

B-Emf constant

Inertia

Friction

Varable
PWM frequency

g cledii il i FW for SDK5 x excepted for SDK for 'STM32F103 High Density”. Al parameters will be disa...
ENsor S ect!on main — is not supported in the FW for SOKBx. All parameters will be disabled.
Sensor selection awx | IH Save parameters FW for SDK5x
TorquedHx - Executi mcus are not supported in the FW for SDK5x -
Bus voltage sensing
L T u

) ——

Lys
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Varable

File  Tools Help Documentation

‘SEH X (OO

Motor. GimEBaf - Control Board: NUCLEO-F303RE -

Motor Characteriis

Power Board: X-NUCLEO-IHMT6MT

[

7

Motor - Parameters

Sensors
Hall sensors

Sensors displacement

Flacemert electrical angle

Quadrature encoder

Pulses per mechanical revolution

PWM frequency
Sensor selection main

120 | deg
300 —{ deg

Sensor selection awx =
TorguedFlux - Bxecuti I ’E Save parameters
Bus voltage sensing

' ——

7

Lo augmentead

is not supported in the FW for SOKBx. All parameters will be disabled.
FW for SDK5x
mcus are not supported in the FW for SDK5x -

FW for SDK5 x excepted for SDK for 'STM32F103 High Density”. Al parameters will be disa... H




Power Stage - PFC

44 ST Motor Control Workbench [Noname] [EEE
File Tools Help Documentation
e i o
YESEH X e+ OO0 |
Mator. GimBal - Control Board: NUCLEOQ-FI03RE - Paower Board: X-NUCLEQ-HMIEMT rl |
AC Input Info ' Bus Voltage lile.ougmented
Rated Bus Voltage Sensing
12Vi{5-3RV
Drivers
Firware rrose v
Drive Management M
Clock Freq.
Wariable Mator Uni = Time Mator d Message oy
;WM fre:”e”_"’" _ ;mm4 Hz H 0 7w The 'PFC"ii not supparted in the FW for SDK5.x excepted for SDK for "STM32F103 High Densty’. All parameters wil be disa...
Sensor saect?on main HTS‘_’E ?55 {? ﬁ 09:17:07 The "Sensordess (HFl+Observer)'is not supported inthe FW for SDKBx. All parameters will be disabled.
Tensor;ﬁemon E“'Ix. 'IJE S e = (7] 09:17:07 F2 mcus are not supported in the FW for SDKSx
OrqUESFix - ion rate ﬁ 09:17:07 F103 High Density in dual Mator mous are not supported in the FW for SDKSx -

Bus voltage sensing true .
’I < 1 | 3 Infa / Emors / Wamings | Change Log |
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Lys
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Power Stage — Inrush Current Limiter

i y H
4 ST Motor Control Workbench [Noname] (o
| File Tools Help Documentation
o $ 00
(YdE X &+ OO |
Mator. GimBal - Control Board: NUCLEOQ-FI03RE - Paower Board: X-NUCLEQ-HMIEMT ‘_I |
AC Input Info [ r £ !_.' - feomtloposs L= augmented
] [ corent timiy
o— e
T 2
. | Hardware Settings
| .
I Polarty [Fv::ti'u'& o - ]
€ control Unit
Firmwiare M
Drive M it ¥
e HGnSeEmen Additional Features o
1
enable |
MCU and 1
o~ . _ 1
s Power on state Active - I
|
]
DAC Change state after :
functionality __1
jiichic ooy e Time Motor Id Message -
;WM fre:”e”_"’" _ ;mm4 Hz H 0 7w The 'PFC"ii not supparted in the FW for SDK5.x excepted for SDK for "STM32F103 High Densty’. All parameters wil be disa...
Sensor saect?on main ?ensor ?55 {? ﬁ 09:17:07 The "Sensordess (HFl+Observer)'is not supported inthe FW for SDKBx. All parameters will be disabled.
Tensor;ﬁemon E“'Ix. : - e = (7] 09:17:07 F2 mcus are not supported in the FW for SDKSx
OrqUESFix - ; ion rate ﬁ 09:17:07 F103 High Density in dual Mator mous are not supported in the FW for SDKSx -
Bus voltage sensing true .

l
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Info / Emors / Wamings | Change Log
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File Tools Help Documentation

‘Sl X+ OO0

Mator: GimBaf - Control Board: MUCLEO-F303RE -

Power Board: X-NMUCLEC-HMTEMT

AC Input Info Bus Valtage lile. augmented
- Ay J_ Rated Bus Voltage Sensing
12Vi{5-3RV
I Power Stage - Rated Bus V
I i |
Rated Voltage
Min rated voltage 5 B v ———u
— "
T— L -
I
Mominal voltage 17 B v !
|
|
d |
|
I
I
] m . ]
SEEAEEE | Speed | NS X
jiichic ooy Urils Time Motor Id Message -~
;WM fre:”e”_"’" _ ;mm4 H’H 0 7w The 'PFC"ii not supparted in the FW for SDK5.x excepted for SDK for "STM32F103 High Densty’. All parameters wil be disa...
Sensor saect?on main TTS‘_’E Bss {? ﬁ 09:17:07 The "Sensordess (HFl+Observer)'is not supported inthe FW for SDKBx. All parameters will be disabled.
Tensor;ﬁemon E“'Ix. _T: - = (7] 09:17:07 F2 mcus are not supported in the FW for SDKSx
OrqUESFix - ; ion rate ﬁ 09:17:07 F103 High Density in dual Mator mous are not supported in the FW for SDKSx -
Bus voltage sensing true .
< 1 | 3 Info # Emors / Wamings | Change Log
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- Power Stag

e - Bus Voltage Sensm

#4 ST Motor Control Workbench [Nonamel e
File  Toels Help Documentation

‘SEHX B+ OO0 |
N Power Stage - Bus \Fullg EMT ‘— |

| Buch:!iuge ..J'.‘.Q!h’leﬁd
I Powerstage __ __ | _ Confrol Stage _
WVius
" Ry
_ gELEfBEdb']Ek PRV — ‘IEI M
Rz Ra

Bus voltage divider 1/...

sordess (HFI+Observer) iz not supported in the FW for SDKEx. Al parameters will be disabled.

" I'is not supported in the FW for SDK5x excepted for SDK for "'STM32F102 High Density”. Al parameters will be disa... H

F2 mcus are not supported in the FW for SDK5x
F103 High Density in dual Motor mcus are not supported in the FW for SDKBx -

A
Bl
T - I
S T e 9 6o
Torque&Fl - Execution rate 1 PW ﬁ 091707
Bus voltage sensing true - -
4| m | 3 Info / Emors / Wamings | Change Log
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Power Stage — Temperature S

[ w4 ST Motor Control Workbench [Noname]*

File Tools Help Documentation

-

I Temperature Sensing
| —

Hardware Settings

Temperature sensing - V0 579 Iil mY
Temperature sensing - TO 25.0 Iil T
I | AVAAT 274 El m\C
I Mz working temperature on sensor  |110 Iil T

Firmware protection

Bus Voltage
(5-3E)V

Enable

Crver-Temperature
Set imtervertion threshold to power stage max warking temperature

ensing

[= [ ]

ordess (HFl+Observer)'is not supported in the FW for SDKBx. All parameters will be disabled.

F2 mcus are not supported in the FW for SDK5x
F103 High Density in dual Mator mous are not supported in the FW for SDKSx

| |
fis not supported in the FW for SDKBx excepted for SDK for "STM32F103 High Density”. All parameters will be disa... H
3

Crvertemperature threshold 110 =l T
Hysterasis 10 =R

Va

| |

P

sl

SETI:!UI ST ITOTT g L IR LT 6 031?['?

TorquedFux - Execution rate 1 P a 091707

Bus voltage sensing true .

< 1 | 3 Info / Erors / Wamings | Change Log
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@@ Power Stage — Over Current Sensin

y H
4 ST Motor Control Workbench [Noname] (o
| File Tools Help Documentation
o Hee
(YEE X ®s OO0 |
Mator. GimBal - Control Board: NUCLEOQ-FI03RE - Paower Board: X-NUCLEQ-HMIEMT ‘_I |
AC Input Info 0—1 ’— - Bus Valtage lile. augmented
- Ay . J_ Rated Bus Voltage Sensing
Power Stage - Over Current Protection g 12ViE-38/V
Over Cumert Protection =
Comparator threshald
I Ower cument netwark gain
Bxpected overcument threshold
‘ Owercument feedback signal polarity
h
jiichic ooy e Time Motor Id Message -
;WM fre:”e”_"’" _ ;mm4 Hz H 0 7w The 'PFC"ii not supparted in the FW for SDK5.x excepted for SDK for "STM32F103 High Densty’. All parameters wil be disa...
Sensor saect?on main TTS‘_’E ?55 {? ﬁ 09:17:07 The "Sensordess (HFl+Observer)'is not supported inthe FW for SDKBx. All parameters will be disabled.
Tensor;ﬁemon E“'Ix. _T: S e = (7] 09:17:07 F2 mcus are not supported in the FW for SDKSx
OrqUESFix - ; ion rate ﬁ 09:17:07 F103 High Density in dual Mator mous are not supported in the FW for SDKSx -
Bus voltage sensing true .
’l < 1 | 3 Info / Erors / Wamings | Change Log
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Power Stage — Current Sensing

————
r Stage - Current SEI'I.SI_

.

I Ampiifying Metwork Gain Calculator =

e p— - |
One Shurnt Resistor

Vi 335 Cument sensor and signal conditio
1.00
Imax Curmrent reading topology
Ry | 2200 L S gain Three Shunt Resistors

Two Insulated Cument Sensors

i'l‘l.‘ + Shunt resiston(z) value 0.330 = ohm
Ry 5301 Amplfication on board
- Amplifying netwark gain =
Rshunt 0.330 Ohm 2800% T+ise 700 2 ns
- Enabl N

Prating T D =hiE #‘-“‘, I Tnoise 700 L
J Rs
— -

— — - R 22005 - Max Readble Cument: 1268 A
- - 200 = ]

N s

MName Value Unit  Description MName Walue Unit  Description fess - y
Q'BI"E
Iman 1.00 A Desired maimu ... L Oversll qain 1528 Dwerall gain of t., -
Vm 33 W Reference volta... Offset network attenuation 0.764 Signal attenuatio ..
Rshunt 0.330 Chm  Shunt resistor va... Cp-amp gain 2.000 Gain of the "No...
P-rating 05 W Shunt resistorm... Vout (polarization) 1.559 WV Cpamp output v
R1 680 Ohm  Resistance of th... Min Vout 1.055 v Opamp output v...
R2 2200 COhm  Resistance of th... Max Vout 2.063 W Cpamp output v... i p
R4 2200 Ohm  "Mon-nverting” ... Power dissipated on shunt 0.083 W Power dissipate... SDKS epted for SDKfor 'STM32F103 High Densty’ Al o Ibe d
2900 " . o r X EXE or ar igh Density’. All parameters will be disa... r
55 99 0‘:"1 th:aﬁn\;tertlng supported in the FW for SDKSx. Al parameters wil be disabled. =
| meu : vollage br SDK5x
r fare not supported in the FW for SDKSx -
, ’ Ewort Corfim | [ Cancel

life.augmented
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File Tools Help Documentation
e i oy
EBEH Xy OO |
Mator. GimBal - Control Board: NUCLEOQ-FI03RE - Paower Board: X-NUCLEQ-HMIEMT ‘_I |
AC Input Info -9 - : Bus Valtage lile. augmented
Ay @ J_ Rated Bus Voltage Sensing
o é{ 12V (5-3V
| f
Drivers
Power Stage - Power Switcl- l
- u
.y
v M
|
Min dead4ime J00 = ns !
I
Max switching frequency L El kHz :
I
|
I
I
I
I
e
jiichic ooy Urils Time Motor Id Message -~
;WM fre:”e”_"’" _ ;mm4 H’H 0 7w The 'PFC"ii not supparted in the FW for SDK5.x excepted for SDK for "STM32F103 High Densty’. All parameters wil be disa...
Sensor saect?on main HTS‘_’E ?55 {? ﬁ 09:17:07 The "Sensordess (HFl+Observer)'is not supported inthe FW for SDKBx. All parameters will be disabled.
Tensor;ﬁemon E“'Ix. 'IJE S e = (7] 09:17:07 F2 mcus are not supported in the FW for SDKSx
OrqUESFix - ion rate ﬁ 09:17:07 F103 High Density in dual Mator mous are not supported in the FW for SDKSx -

Bus voltage sensing true .
’I < 1 | 3 Infa / Emors / Wamings |[}13nge I-'«’-"SI|
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File Tools Help Documentation

| X B+ (O

Mator: GimBaf - Control Board: MUCLEG

Power Stage - Driving Signals Polarity - U Driver

High side driving signal |

| Polarity |Activehigh ‘ Y/ |

Low side driving signal

1 Complemented from high side

Polarity |}-'u:ti'~.-'e high - |
| €9 Co  HWinssteddeadtme ~

Driver enabling signal

signal
MCU and Polarity Active high

Clock Freq.

Force same values for U W, W Driver

1 =

Share signal enable

use STGAP1S gap drive

Variable Motor | Done I | o
PWM frequency 30000 ensity”. All parameters will be disa...

Sensor selection main Sensordess (0. be disabled

Senisor selection aux 2ensarness (.. ﬁ 09:17:07 F2 mcus are not supported in the FW for SDK5x

TorquedFux - Execution rate 1 P

ﬁ 09:17:07 F103 High Density in dual Mator mous are not supported in the FW for SDKSx -
Bus voltage sensing true .
’l < 1 | 3 Info / Erors / Wamings | Change Log
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File Tools Help

Documentation

‘GEHX e+ O OO

Motor. GimBal -

Control Board: MUCLEOQ-F303RE -

AC Input Info S

9 Control Unit

Firmware

o®

Drive Management

MCU and
Clock Freq.

Power Board:

Drive Manageg

Main sensor

Enable awdliary sensor
Sensor selection

Max measurement emmors number before fault

ObserversCordic

Varance threshold

———
i Position Feedback Management

ent — Speed Posmon

Sensordess (Observer+Cordic) -

Average speed FIFO depth for speed loop

Average speed FIFO depth for observer equations

B-emf consistency tolerance

B-emf consistency gain

Maximum application acceleration

B-emf quality factor
Manual editing enabled

Observer

G1 |-22530 =
G2 18682 =

Back compatibility

A\

400.0 =
5 =
& =
100.00 B
100.00 B
b0 ]
0.017 B

%

e

pm.s

Variable Motor Uni = Time Motor

PWM frequency 30000 Hz H ﬁ 051707

Sensor selection main Sensordess (0. ﬁ 091707

Sensor selection aws Senso & 05-17-07 I

TorquedFlx - Execution rate 1 PW ﬁ 091707

Bus voltage sensing true - I

< | m | 3 Info / Errors / Wamings |Char1
.
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bench [Nonamel =8

File Tools Help Documentation

‘X B O 0O
O X e O 0O e |
Motor: GimBal - Control Board: NUCLEQ-F303RE

nZI: LCD & Start/Stop Button -

[ ] Awailable on Control Board

=

Awailable on Cortrol Board
I

[] Enable

| @ Ful
I Control
Firrmware|

Enable

Light

Serial Communication

cilond Awailable on Control Board
Clock Freq.
Enable
DAC @ Bidirectional

functionality -
() Fast unidirectional

CH1 (M1 | [1a 3

I: HE D | |E - |
Variable Mator i
PWM frequency 30000 Hz ) |
Sensor selection main Sensordess (0... P
Sensor selection awx Sensordess {0... Py
TorquedFlx - Execution rate 1 PW ﬁ

i T T oo T o TSIy T OO TR oo TICT S e TToT SUP PO T e T 77 ToT oD -
Bus voltage sensing true -
’I < | m | 3 Info / Errors / Wamings |[}1angeLog|
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File Tools Help

Motor. GimBal -

Documentation

AC Input Info

‘Sl X s O0O

Control Board: MUCLEOQ-F303RE -

o—]

o®

9 Control Unit

MCU and
Clock Freq.
DAC
functionality

Variable

PWM frequency

Sensor selection main
Sensor selection aws
TorquedFlx - Execution rate
Bus voltage sensing

Motor Uni =

30000 Hz
Sensordess (0.

Sensordess (O

1 P

true -

< | m

Power Board

HW / Features

STM32100B-EVAL

_Drive Management — User Interface

Reserved MCLU pins for user interface (LCD, joystick and user button)

FEZ2, PBI, PB13-PE15, PD7, PDE, PD12, PD14, FD15, PED, PET

S5TM3210B-EVAL FBZ, PBS, PB13-PE15, PD7, PDE, PD12, PD14, FD15, PEOD, PE1
STM3210E-EVAL FDO, PO, PD3-PD5, PDB-PD0, PD14, PD5, PEF-PE1S, PFO, PGY, PGE, PG12-PG1
S5TM3Z22xG-EVAL FAD, PBE, PBS, PC10, PC11, PDO-FD15, PFE, PG10, PG12, PG5, PIZ2, PIS
S5TM324xG-EVAL FAD, PB&, PBS, PC10, PC11, PDO-FD15, PFE, PG10, PG12, PG5, PI2, PIS
S5TM320518-EVAL FAD, PAG, PAT, PB4, PBE. PCE&-PCH, PF4
S5TM32303C-EVAL FBS, PB14, PB15, PC13, PD5, PDE, PED, PEG, PET, FF3
STEVAL-IHMDZ22V1 FBZ, PB13-PB15, PDV, PD15, PGY, PGE, PG12, PG13, PG15
STEVAL-IHMOD33V1 FB2, PC10-PC12, PD7, PD11, PGO-PGT
1 1 2
Time Mot

0 )

& 091707

& 0707

ﬁ 09:17.07 F103 High Density in dual Motor mcus are not supported in the PW for SDK5x - ‘

Info / Errors / Wamings | Change Log
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 +4 ST Motor Control Workbench [Noname]*

File Tools Help Documentation

Drive Management - Start-up parameters

@ i Sensoress rev-up settings
& HH % @ " U @ ﬁ [] On+he-Fly startup

Motor: GimBal - Control Board: MUCLEG-F303RE Profile
@ Basic

::I: () Advanced customized
P

Include alignment before ramp-up ) \
I | Duration 700 El ms
Alignmert electrical angle deg
I - —1.0
Final cument ramp value 0.60 El A - -
— 2000 — :
Speed ramp duration 1500 EI ms 2 . B o
= - —05 &
Speed ramp final value m ) = =
? ? lZI P 2 1000 — - =
Wl - - &=
Cument ramp initial value A - -
Current ramp final value 0.70 EIA ‘:}__l....l....l....l....l..':'-':'
Currert ramp duration 350 EI ms o 500 1000 1500 2000
Dwration (ms)

Rewv-up to FOC switch-over
Enable

ouon .

Pl

Consecutive succesful stat-up output tests

B
ko] i3

Minimum start-up output speed

Estimated speed Band tolerance upper limit

i
[

Variable Mator Estimated speed Band tolerance lower limit 9375

PWM frequency 30000 Hz
Sensor selection main Sensordess (0.

Sensor selection aws Sensordess (O
TorquedFlux - Execution rate 1 P
Bus voltage sensing true =

< | m | 3 Info /

[
o

ceccece

Lys

life.augmented




rive Management — Start U

-

oname]®

Drive Management - Start-up parameters

File Tools Help Documentation E - i
ensordess rev-up settings
?HH % @ * [] Onthe-Fly startup
Motor: GimBal - Control Board: Profile
(™) Basic
@ Advanced customized
Inttial electrical angle 0 EI deg ) \
| DemEed Pl (e e
| 11000 Sl 150 = 2
21176 < see 150 = - :
- - — — = — |5
I | | = -
. - - = : =10 8
40 < see 180 S/ - =2
- - - o 200 — z =
50 < see 150 = - —05
Exec1_rlesensor-lessalgoﬂthmstartingfromA [ﬁ ﬂ—_l B R R RN - 00
0 500 1000 1500 2000
Dwration (ms)
Consecutive succesful start-up output tests TELL Sl i
Enable
Minimum start-up output speed
ron .
Estimated speed Band tolerance upper limit
Variable Matar Ui = i Estimated speed Band tolerance lower limit 93.75 Iil %
PWM frequency 30000 Hz ﬁ
Sensor selection main Sensordess (0. o |
Sensor selection aux Sensordess (0 ﬁ |
TorquedFlx - Execution rate 1 PW ﬁ

Bus voltage sensing true - |
’ l | m | b Info / I I

e U/
life.augmented
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_Drive Management — Drive Settings
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File  Tools

Help  Documentation

QL (Y e
‘EEHX s OO
Motor: GimBal - Control Board: NUCLEOQ-F303RE - Power Board: XNVUCLEO-IHMTEMT

|
-
Drive Management - Drive Setfings

PWM generation and cument readin Default settings
PWM frequen
I rEAUEnSY Control mode [ [Speed caontral v]
High sides PWM idle state ) T ritrol
| e G e
Low side signals and dead4ime

SWinserted dead4ime

200 Target stator cument flu component A
) — Target stator cumrent torque n
Low sides PWM idle state Tum-off - o

Torgue and flux regulators

Speed requlator Execution rate J \ [ PWM periods ]
Execution rate 1.0 = ms <
Cut-off frequency 6000 | rad/s
51 5 . Tarque Fluz
|37 | : P71 R 24 B e BeT1 B s 022 B p
261 = £ 16384 |5
| =/ | = 2445 |y a3 [ 2445 | 7 4096 |2
1 Manual edii bied &P Please, set the friction and inertia values
Variable ArEl edting ene in the Maotaor settings Manual editing enabled
PWM frequency
Sensar selection 1

TorquedFx -
r " T

life.augmented
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File Tools Help Documentation

‘WHX s OO

Motor: GimBal - Control Board: NUCLEO-F303RE - Power Board: X-NUCLEO-/HMTEMT m
J_. Rated Bus Voltage

oy
g 12V (5-38)V
- -
Drive Manage .
| -

I Flux weakening

o
£y lo.augrmentad

| MTPA

=

Feed Forward

Sensoress speed feedback

| Inush Current Limiter | _
m ___________________CEL"Q"EJ_""‘E-"’l_

Variable Motor

PWM frequency 30000

Sensor selection main Sensordess (0.
Sensor selection aws Sensordess (0.
TorquedFlx - Execution rate 1

Message

09:17.07 The "PFCis not supported in the FW for SDKB x excepted for SDK for 'STM32F103 High Density”. Al parameters will be disa...
081707 The "Sensordess (HFI+Observer) is not supparted in the FW for SOKBx. All parameters will be disabled.
051707 F2 mcus are not supported in the FW for SDKS x

09:17.07 F103 High Density in dual Motor mcus are not supported in the PW for SDK5x
Bus voltage sensing
’I < | m Info / Errors / Wamings |[}1ange Log |

life.augmented
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| #% ST Motor Control Workbench [Noname]*

File Tools Help Documentation

‘Sl X s O0O

Motor: GimBal - Control Board: NUCLEOQ-F303RE - Power Board: XNVUCLEO-IHMTEMT

i
AC Input Info  [sSa —
- gy <u—> J_ Rated Bus Voltage
00— 12Vi5-36)V

I | Drive Management - Sensi @ T}

Enabl

EESER=Y=

Lo augmentead

I DC Bus voltage sensing
Enable

Cwervoltage
Motor control

Enable

Under-voltage

Enable

Set intervertion threshold to power stage min rated voltage
Set imtervertion threshold to power stage max rated woltage

Under-voltage threshold v
Over-valtage threshold v
On over voltage Disable PWM generatio - Disable PWM genersti

j Disable PVWM generstion
[ ] On over-voltage, disable over-cument protection by HW " Switch on brake resistor
Tum on low side switches

Variable

oz Temperaue Sersrg | [ ACinpat | m——)
Sensor selection main

Sensor selection aws
TorquedFlx - Execution rate T ﬁ ERNET

F103 High Density in dual Motor mcus are not supported in the PW for SDK5x - |
Bus voltage sensing true -
’l < | m | 3 Info / Erors / Wamings | Change Log
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Control Stage — MCU and CLK Selection

8 57 Vitr Corrl Werkerer ey = il
File Tools Help Documentation
e iy /_'j\
‘HEHX s OO |
Motor. GimBal/ - Control B
otor. Gima OMEl Control Stage - MCU and ﬂmkaqM' ‘,’ '
% lile. augmentec
MCLU selection
wcurvee IR (Sriczr e ) SerwsE -]
STM3Z2Fdoc
| McU _[smszmaﬂe - [sTmaarzosRe -] STUENE
STM32F3037E STM32F303E
| package LQFPE4 STM32F303RE | STM32F302¢B
Clock settings E¥H£E&x
STM3IZF103 High Density
Clack source [EMH: Extemal crystal/ceramic resonator = | |STM32F103 Medium Density
STM3IZF103 Low Density
CPU frequency [?2 T] MHz STM3ZF100 Medium Density
STM3ZF100 Low Density
STMIZF030x
Supply voltage STM3ZF051x
- - STM3ZF301x6/8 - STMIZF20246/8
Maominal MCU supply voltage 3.30 EI v g¥m£:§ﬂm E
STM3ZF031x
— i
Variable Mator Uni = Time Mator Id Message .
PWMfrequency 30000 H‘H 6 w1 The ‘PFC"is not supported in the FW for SDK5 x excepted for SDK for ‘STM32F103 High Density’. Al parameters wil be disa...
Sensor SE’IEdP” mairn %r?s:_:r.-lfss [? & 09Ty The 'Sensordess (HFl+Observer) is not supported in the FW for SDK52. All parameters will be disabled.
Sensor selection aux. wensariess (U (7] 09:17:.07 F2 mcus are not supported in the FW for SDKBx
TorquedFlx - Execution rate 1 PW ﬁ

09:17.07 F103 High Density in dual Motor mcus are not supported in the PW for SDK5x -
Bus voltage sensing true -
’, < | m | 3 Info / Erors / Wamings | Change Log
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Control Stage — Diitai@LO

Fil ~
EJCGntmI Stage - Digital 'O
| 7 N f s ( \ ) )
Imverter driving signal selection Signal Enabler Speed/posttion feedback Direct GPIO
Moton Encoder interface Hall sensors interface S
CH1 DBO
Timer | TIMT v Pot [GPIOC = Timer | TIM2 Timer | TIM2 - Fot |GPIOD
Femap | Partial re-map Pin |C10 - Femap | No remap Femap | Mo remap Fin |D5
Pin Map CH2 Pin Map Fin Map CL

| CH1 CHIN [A7 Port |GPIOC ~ 11 (a5 - Pot  |GPIOD
| CH2 m ~H2N [BD Fin |C11 > [p3 n

. CH3 QCP disabling

CH3 »| CH3N CH3 |B10 ~+ g

= S By CP decting

BKINZ [A11_v] Fin [c12 = Fin |D5
. J

)
T
P
O
I
(%]
m
[F% ]
4
e}
[}
EEY

. J [] Share signal enable
\, y

back (Seﬁal communication Start/Stop Button GFIO N

Channel  [USARTZ = Port GPIOC -

audian AC Mains [A6 Baudate (115200 ~v| Rx

41}
d
=
[}
=} 1=}
[+T)
1=
|
Q 3
=3
=
[*1]
=]
I

Pin c13 -

[wT)

(w1

0Cs D2 \ Remap Mo remap )
s '
PWM frd
Sensor g
Sensor — — — .
[1] 05:17.07 F2 mcus are not supported in the FW for SDKB LI
TorquedFlx - Execution rate 1 PW i

; @ 09:17.07 F103 High Density in dual Motor mcus are not supported in the PW for SDK5x
Bus voltage sensing true -
‘ ” < | m | p Info / Emors / Wamings | Change Log
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"¢ T Control Stage - DAC Functionali
oy e T . R
- DAC Ik n
Motor: G| CH1 [Debug »| m [Ila - [fe :ELF;’;E'
CH2  [Not used =] [ | (1B ~|[= E:g
I:||:|na‘fEﬂ'Eﬂ'v::lE!
L Id reference
Ivq
Wd

9 Control Unit

Firmwiare
Drive Management

MCU and
Clock Freq.

DAC
functionality

Variable

PWM frequency

Sensor selection main
Sensor selection aws
TorquedFlx - Execution rate

Motor

30000
Sensordess (0.

Sensordess (O

1

true

09:17.07
091707
09:17.07
09:17.07

- Vbeta
Drivers Temperature Measured electrical angle
AF AF - Sensing Measured rator speed

Observer electrical angle (PLL)
S— Observer rotor speed (PLL)
|Observer lalpha (PLL)
CObserver lbeta (FLL)
Observer BEMF alpha (PLL)
Cbserver BEMF beta (PLL)
Observer electrical angle [CORDIC)
i Observer rotar speed (CORDIC)
Cbserver lalpha (CORDIC)
Observer lbeta [CORDIC)
{Observer BEMF alpha (CORDIC)
‘Observer BEMF beta (CORDIC)
User defined DAC 1
User defined DAC 2
| HF| electrical angle
HFI rotor speed

m

Message

The "PFCis not supported in the FW for SDKB x excepted for SDK for 'STM32F103 High Density”. Al parameters will be disa...
The "Sensordess (HFI+Observer) is not supparted in the FW for SOKBx. All parameters will be disabled.

F2 mcus are not supported in the FW for SDKS x

F103 High Density in dual Motor mcus are not supported in the PW for SDK5x

Info / Emors / Wamings

Change Log

Bus voltage sensing
y/ [T
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Motor: GimBa/l

File Tools Help

Documentation

X®+ O

- Control Board: NUCLEQ

[

Variable

PWM frequency
Sensor selection main
Sensor selection aws

Bus voltage sensing

TorquedFlx - Execution rate 1 PW

Motor LUrij
30000 Hz
Sensordess [O

| Phase cument feedback I Bus voltage feedback

<

m | 3

Sensing
Setting

Sampling Time

Peripheral selection

T—

ADC1

PFC stagefeedbad{|

Input an

d Protection

Pin map

ADC Channel

|ADC12_IN8 (C2)

)

Lo augmentead

meters will be disa... H




Pin Chec

I i.— 5T Motor Control Workbe

File Tools Help Dgg gion

@ Function Port/PFin Available pott  Shared  *
H H % U e 6 Motor Control Timer (TIM1) l

CH1 Al ES. A

Motor: GimBal - Controlgégard: NUCLEO-FI03RE - CHZ A9 E11. A9 ‘
CH3 A0 E13, A10 ' l

[ Pin Assignment

AC Input Info o BKIM A.H C3,E14, AN Iir Bin Assignment u Lo, augmented
P . Hall Sensors Interface Timer (TIMZ2) - —
o CH1 A5 AD, A5, A15...
CH2 B2 A1, D4, B3
CH3 B10 A2 B1D, AS..
I Start/Stop button Pin (DIO - BTN) p'” assignment check ok!
GPIO C13 C13
I Con.h.ol Ur, Driver Signal Enable (DIO - MCT - Enb)
GPIO c10 c10
GFIO cn cn =
GPIO c1z ci12
USART Channel (USARTZ2)
TX AZ AZ Al4, B3..
R Al A3, A5, B4
MCU and Phase current feedback ADC (ADC1/ADC2)
Clock Freq. ADC12_INg c2 c2
ADC12_INS Cc3 c3
ADCI2_IN6 co co
Bus Voltage feedback ADC (ADC1)
ADCT_IN2 Al Al
Temperature feedback ADC (ADC1)
ADC12_INB c2 c2
DAC (Debug) B
CH1 Ad Ad i
Variable Motor Conflicts:
-functions: 0
;z:‘;r::::; - ;’gﬂ]:gmss ~pins: 1 keepted for SDKfor 'STM32F103 High Densty' Al parameters wil b disa...
Sensor selection aLm Sensor- Press check button for more information n the P for SDK5x. All parameters will be disabled.
r g:;q::r?a?:s:::gmn rete :me [ ree ] borted in the FW for SDK5x "
’ , < | m | — =

life.augmented




Lys

life.augmented

% ST Motor Control Workbench [Noname]

File  Tools Help Documentation

[ “EHd X ®s+ O 00 |

Motor: GimBal - Control Board: NUCLEO-F303RE - PowerBoard: X-NUCLEC-IHMTEMT r !
AC Input Info |- e Bus Voltage lile.cugmented

g @ |, Rated Bus Votage ' Sensing
o— q 12V (5-3)V

| :

. Drivers »
9 Control Unit Phase u 8 ..\g AF *]3
s U
w $ ‘:" M
Drive Management w 3
User
Clock Freq. T
DAC Andlog Input
functionality and Protection

Temperature
Sensing

(T
(T

Time Motor Id Meszage
@ 111838 Pin check done
A 11:20:M 1 Mo owver cument protection selected
x 11:20:33 Ch iz used in: Phase cument feedback ADC (ADC1/ADC2) ADC2 _IN11, Bus Voltage feedback ADC {(AD___

Info / Emors / Wamings | Change Log |

!! \ 7



File Tools Help

‘Ll X

Motor: GimBal - Control Board: NUCLEQ-F303RE

o—]
P
o

Control Unit

-

) /

lite.augmen|

- PowerBoard: XNLUCLE

Generate Code

[ [ ]

-
'@ Project generation

==

Settings | Generation

STM3I2CubeMx

4.25.1

'@ Project generation

==

Target Toolchain
ST TrueSTUDIO

Generation

Version info:
MC Workbench
WEB_to_Mx
STH2Z2CubeMx

5.1.0.18254
0.11.5.template-18-0&8-05
4.25.1

MC Firmware Library: 5.1_2-21

Target Toolchain z 5T TrueSTUDIO
Target Driver : HAL - Hardware Abstraction Layer
Generating. ..

C:\Usersondre] holy\Documents'\MCWorkshopl8QZ\HandsOn\WorkShopOlb',
- . -\HorkShopOlb.ioc
... .extSettings
- . -A\WorkShopllb_.iocc_bak
Code generation started
- - %ZSrocymotorcontrol .o
- . AZInc\motorconteol. . h
---%Inchdrive parameters_h
---\Inc\mc_tasks.h

| »

m

HAL/LL Drivers Selection
(HAL - Hardware Abstraction Layer

age
PFC’iz not supported inthe FW for SDKS x excepted for SDK for "STM32F103 High Density”. All parameters will be disa...
‘Sensordess (HFI+0bserver)' is not supported in the PW for SDK5x. All parameters will be disabled.
cus are not supported in the FW for SDKB x

High Density in dual Motor mcus are not supported in the FW for SDKBx




Hardware
Setup

Mechanical Model

35

Motor
Characterization |

Friction 549.51 nN-m-s
c A
Inerti
krRPM . Max Speed
6.08 nN-m-s? 14.62 kRPM

@ Motor Control Development Workflow

#4 — Project Configuration EE

System
Configuration

Project stz
. . CubeMX
Configuration

CubeMX & IDE ,_ e =

TrueSTUDIO E“
acs for STM32 £
QAR DIKEIL | =

SYSTEMS
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