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¢ Motor Control Kit — IHMO001/002

Contents

« NUCLEO-F302R8

e Control board based on the
STM32F302

« X-NUCLEO-IHMO7

* Power board based on the
L6230

« 3 Phase Motor
* BR2804-1700kv
« AC/DC Converter
« 3VDC-12VDC @ 2.5A
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Where to find necessary files

* Files location for 1st Hardware test

* Binary file
(distributed on USB stick)

Organize v Include in library v Share with v New folder 3= v (7]

457 Favorites =
Bl Desktop || 01_Hardware_test.bin 05-Apr-184:20 PM  BIN File 30 K8
%2 Recent Place J

Name Date modified Type Size E

# Downloads | |

@ Documents|

4 4 Libraries l
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ST Link virtual drive binary upload

 Upload testing Firmware to MCU by “Send to” feature
» Right click on 01_Hardware_test.bin

e Select Send to

» My Documents »

° Select NODE_F302 R8 E-mail New folder S— — = =~ A ©
e ST Link — LED indication 0 Ql_Huamgg,len.hoi:e;‘ 05-A0c18420PM__ BINFile e
7-Zip »

CRC SHA >
| Edit with Notepad+«+

Scan for Viruses...

Share with »

Restore previous versions

Send to > Bluetooth

1% Computer | 0 .
3 Cut i, Compressed (zipped) folder
€ Network Copy ; Bl Desktop (create shortcut)
| 4] Documents
Create shortcut 5 Faxrecipient
\ | J Mail recipient I
| e NODE_F303RE (E:) I
Properties I
01_Hardware_test.bin Date modified: 05-Apr-18 4:20 PM Date created: 10-Apr-18 9:38 AM
BIN File Size: 206 KB

— = = =,
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Testing MC firmware — description
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Testing MC firmware — description s

 Potentiometer
* Regulation of the speed

» User button function
e Start
- Stop

« Acknowledge a fault

» Green LED diode indication
« OFF - IDLE
« ON — RUN

* Red LED diode indication
* Flashing — FAULT NOW
e ON - FAULT OVER
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* Testing MC firmware — description

< 3s push

Potentiometer

STOP
& CMD from

WB Monitor

Q on

ACK DISABLE ACK ENABLE
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STM32 PMSM FOC SDK 5.x

Hands-on and Hardware tools
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Objectives mm

The purpose of this document is to:

* Help developers get started with the STM32 PMSM FOC
SDK using the ST MC Workbench with the final purpose
of running a Permanent Magnet Synchronous Motor
(PMSM) with ST Evaluation boards.

* Show where to find technical documentation, firmware
libraries and other related materials.

- How to obtain additional technical support



Systems check

*What is needed:
* Windows laptop (Win 7)
« ST-LINK dongle (optional)
* USB to RS-232 dongle and a null modem cable (optional)
* A permanent magnet motor
* Multimeter (optional)
» An oscilloscope with current probe (optional)
» An insulated DC and or AC power supply
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Motor control — SDK — Workflow

Electrical Model
Rs 533.97 mQ |5 35.6 pH Mechanical Model

Friction 549.51 nN-m-s

O—W—T1
Vaus
1207V Imax
o Ke .
0.85 Vrms/kRPM Inertia Max Speed

356.08 nN-m-s? 14.62 kRPM

System
Hardware Configuration L

Setup Motor Control
Workbench

User code
#include "MC.h"

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

el

Project
Configuration

CubeMX & IDE

Final Application Motor Drive Tuning
Development Tune MC part

Tools by ARM

& o\ | . — = TrueSTUDIO e
LA e,;s.j for STM32 | oo

. J u
N a . s : o i
3 # i w | B
_ ) J vd A N~ = . |E

el B = = Atatimee Gonten

- L Y T /
) - "
(]

1i



http://www.ac6.fr/

Motor control — SDK — Workflow 1/4

* First step = Set up the hardware. Depending on the targeted
application, it is possible to choose the most suitable hardware
configuration from among the different “ready-to-start” ST evaluation
boards presented in Steps 1 to 5.

 Set up the selected board according the specification stated in each
of the related user manuals.

« Connect the board (if required) to the power supply and your motor.




Motor control — SDK — Workflow 2/4

- When the hardware is ready, if the user does not know the motor
parameters, he can identify the motor.

- How? Using the Motor Profiler!!
 Follow the instruction in Step 6.
- If want to measure the Motor parameter in the lab Step 8

4 A

- 1 1

Load Project 1 About : MOE(BI’ EI’OIH%L'% 1
fion Contral Suite, 7 I

1 1

Motion Control Suite

% ST Motor Control Workbench

File Tools Help Documentation

® NUCLEO-F302R8 ® X-NUCLEO-IHMO07M1 3Sh Pole Pairs: - 7 how to detect...
STM32F302RETE L6230PD
Speed and Current
. Max Speed: 4000 |RPM
% Max Current: Apk 0.28-2.8 Apk
VBus: v g-48Vv
One Motor Control connector Bus Violtage: B - 48 Vdc
STLINK/VZ Embedded Output pesk current: 0.25 - 2.8 A Magnetic. (<) SM-PMSM () 1-PMSM
& Product Web Page & Product Web Page

0 Remember to properly configure the boards in Motor Control mode

s Electrical Model Mechanical Model Faults ©
@ Disconnect FOC durtion

Rs 1.8430 Ls 84.30 pH Over voltage
P> Start Profile Fnchon 304.59 nNemes Under voltage

Overheat

r Save... VEUS - [. Startup failure
’I 1205V Imox Speed feedback

o® Play 127A% Ke Inertia Max Speed Over current

life.augmented 0.5 Vrms/kRPM 209.56 nN+mes? 14.87 kRPM FW error




Motor control — SDK — Workflow 3/4

* When using the Motor Profiler, the motor is running but the user can
develop his own code!

* Finalize the MC project using Workbench according to the
Instructions in Step 7.

 Use your favorite IDE to develop your code.

GIAR

MC Workbench IS71 SYSTEMS

AC Input info IS
M
o

mm) |>|KEIL
E]atollic




Motor control — SDK — Workflow 4/4

* Finally, the user can send commands
(e.g. start, stop, execRamp, ...) via serial communication.

» Use the Workbench as explained in Step 13.
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Hardware setup



Step #1 — Hardware setup

* It is possible to choose one of the following offers:
« Complete Motor Control Kit.
* One of the complete inverters currently in stock.

« Any STM32 evaluation board combined with one of the ST evaluation
power stages which include the MC connector.

* The following slides cover the boards in the ST Evaluation
Tools Portfolio that can be used to arrange a motor control
system.

 Follow the instructions in the related user manual to set up each board.



http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools.html

Motor Control HW boards

Inverter .
+ :
Control + Power (Complete Drive) MC Kits

Eval/Nucleo + Power/Expension

Control stages

MC Connector

o m

Power stages
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SDK5.x Control Boards (1)

FO30R8 NUCLEO-FO30R8 SDK4.3  SDKb5.0 FO Nucleo Board

FO FO72RB NUCLEO-FO72RB SDK4.3 SDK5.0 FO Nucleo Board

FO FO72VB  STM32072B-EVAL SDk4.3 >PKS0  FOEvaluation Board
F1 F103RB  NUCLEOF103RB - SDK5.1.2 F1 Nucleo Board (MD)
F1 STM3210E_EVAL SDK4.3 SDK5.1  F1 Evaluation Board
F3 F302R8  NUCLEO-F302R8 SDK4.3 SDK5.0  F3 Nucleo Board

F3 F303RE ~ NUCLEO-F303RE SDK4.3 SDK5.0  F3 Nucleo Board

F3 F303VE  STM32303E-EVAL SDK4.3 SDK5.0  F3 Evaluation Board

Lys
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SDK5.x Control Boards (2)

F446RE NUCLEO-F446RE SDK4.3 SDK5.0 F4 Nucleo Board
F4 F4071G STM3240G-EVAL SDK4.3 SDK5.0  F4 Evaluation Board
F4 F417IG  STM3241G-EVAL Ssbka3 SPKS:0 F4Evaluation Board
F4 FA446ZET STM32446E-EVAL SDK4.3 SDKS5.0 F4 Evaluation Board
F4 F4152GT8 STEVAL-IHM0O39V1 SDK4.3 SDK5.0 F4 Evaluation Board
F4 FA01RE STM32F401RE - SDK5.2 F4 Nucleo Board
F7 F746Z2G NUCLEO-F746ZG - SDK5.2 F7 Nucleo Board
F7 F769I STM32F7691-EVAL - SDK5.2 F7 Evaluation Board
L4 L4A52RE NUCLEO-L452RE - SDK5.2 L4 Nucleo Board
L4 L476G STM32L476G-EVAL - SDK5.2 L4 Evaluation Board

Lys
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SDKb5.x Inverters

FO31 STEVAL_SPIN3201 SDK4.3 SDKb5.1 STSPIN32F0 3-shunt
FO FO31 STEVAL SPIN3202 - SDK5.1 STSPIN32FO0A 1-shunt
F1 F103RC STEVAL_IHM034V2 SDK4.3 SDKb5.1 Used for PFC
X-Nucleo IHM16 + SDK5.1 Bundle used for EMEA
= SR Nucleo-F303RE i workshop
F3 F303 STEVAL-ESCO001V1 - SDK5.1.2 F3 ESC board

Lys
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SDK5.x Power Boards (1)

STEVAL-IHM023V3 1 kW 3-phase motor control evaluation board
SDK4.3 SDKS.0 featuring L6390 drivers and STGP10H60DF IGBT
STEVAL-IHM025V1 SDK4.3 SDK5.0 Obsolete — but still part of the list in SDK5.0

2 kW 3-phase motor control evaluation board
STEVAL-IHM028V2  SDK4.3 SDK5.0  featuring the STGIPS20C60 IGBT intelligent power
module

STEVAL-IHMO45V1  SDKA4.3 SDKS.0 3-phase high voltage inverter power board for FOC
based on the STGIPN3H60A (SLLIMM-nano)
Three-phase brushless DC motor driver expansion
board based on L6230 for STM32 Nucleo
Low-Voltage BLDC motor driver expansion board
based on STL220N6F7 for STM32 Nucleo

Low voltage three-phase brushless DC motor driver
X-NUCLEO-IHM11M1 SDK4.3 SDK5.0  expansion board based on STSPIN230 for STM32
Nucleo

Motor control power board based on the
SLLIMM&#8482; 2nd series of IGBT IPMs

Motor control power board based on the
SLLIMMé&#8482; 2nd series of IGBT IPMs

X-NUCLEO-IHMO7M1 SDK4.3 SDK5.0

X-NUCLEO-IHM0O8M1 SDK4.3 SDK5.0

STEVAL-IPM10F SDK4.3 SDK5.0

STEVAL-IPM15B SDK4.3 SDK5.0

Lys
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http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ihm023v3.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ihm028v2.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ihm045v1.html
http://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-move-actuate-hw/x-nucleo-ihm07m1.html
http://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-move-actuate-hw/x-nucleo-ihm08m1.html
http://www.st.com/content/st_com/en/products/ecosystems/stm32-open-development-environment/stm32-nucleo-expansion-boards/stm32-ode-move-actuate-hw/x-nucleo-ihm11m1.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm10f.html
http://www.st.com/content/st_com/en/products/evaluation-tools/solution-evaluation-tools/motor-control-solution-eval-boards/steval-ipm15b.html

SDK5.x Power Boards (2)

Motor control power board based on the
SLLIMM&#8482; 2nd series of IGBT IPMs

Motor control power board based on the
SLLIMM&#8482; 2nd series of IGBT IPMs

Motor control power board based on the
SLLIMM&#8482; 2nd series of IGBT IPMs

STEVAL-IPM08B - SDK5.1 in one shunt and three shunt topology-

STEVAL-IPM10F Motor control power board based on the
S SLLIMM&#8482; 2nd series of IGBT IPMs

Motor control power board based on the
SLLIMM&#8482; 2nd series of IGBT IPMs

STEVAL-IPMO5F SDK4.3 SDK5.0

STEVAL-IPMO7F SDK4.3 SDK5.0

STEVAL-IPM10B SDK4.3 SDK5.0

STEVAL-IPM15B SDK4.3 SDK5.0

STEVAL-IPMNG3Q - SDK5.1 in one shunt and three shunt topology-
STEVAL-IPMNG5Q - SDK5.1 in one shunt and three shunt topology-
STEVAL-IPMNG8Q - SDK5.1 in one shunt and three shunt topology-
STEVAL-IPMNM1IN - SDK5.1 in one shunt and three shunt topology-
STEVAL-IPMNM2N - SDK5.1 in one shunt and three shunt topology-

Lys
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Step #2 — Software setup

Download and install the X-CUBE-MCSDK from www.st.com.

It contains the firmware package, the ST MC Workbench (GUI) and Motor profiler.

- ST MC WB and MotorProfiler you can found in installed folder
(c:\Program Files (x86)\STMicroelectronics\MC_SDK_5.x.x\)

. . . =) D [ |
- MC library you can found in Repository [
'| . « Repository » MCSDEK_v5.2.0 » MotorControl » - &,.H Search Mot... }J|
=) g" - - e R —— — =
= Organize « Include in library + Share with + Mew folder ==« [l @ i
@O-| |, « MC_SDK5.20 » Utilities » PC_Software » ~ |44 || searcnpc_.. o i Repository ~ Name . Date modified
e —— ——— S ——  — — — N — s S« E — B N
. - R o — l x(CZSEII;DVSZU ) lib 13-Aug-18 3:00 PM
Organize « Include in library « Share with + Mew folder g= » [ @ | Iz MCSDK_ 5-1-3 || MCSDK 13-Aug-18 3:00 PM
= i V1. .
. FOCSDK & MName Date modified T ’ | templates 13-Aug-18 3:00 PM
) MC_SDK_5.1.3 & MotorControl_Configs.aml 09-Aug-18 10:46 A...
l - - L. STMCWB 23-Aug-18 10:20 A... Fi|| orControl_Modes.xml 09-Aug-18 10:46 A...
W MCSDK5.20 | STMotorProfiler Aug-1810:17 A...  Fil £ R otes for ST MC FOC FW.html 09-Aug-18 10:46 A...
. _htmresc
| . Documentation - 8| 9 | k
. Middlewares ’:I Ir ' & IS
. Projects I |
|| Utilities FW package
|| MCSDK5.20 Full  ~ « il | | ST MC Workbench
| 2 frems ST MotorProfiler I
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http://www.st.com/

Step #3 — IDE setup

- An IDE (Integrated development environment) is required to compile,
flash and debug the application.

- Several IDEs are supported:
* IAR Embedded Workbench for ARM - IAR Systems (http://www.iar.com/)
» Keil Embedded Development Tools for ARM, Cortex-M ... (http://www.keil.com/)
* TrueSTUDIO : free IDE for STM32 on Windows (https://atollic.com/)

()

€IAR  SIKEIL E)}atoll

SYSTEMS Tools by ARM



http://www.iar.com/Products/IAR-Embedded-Workbench/ARM/
http://www.iar.com/
http://www.keil.com/
http://www.keil.com/
https://atollic.com/truestudio/

Step #4 — ST-LINK Installation

* If the control board or the complete system doesn’t embed the ST-LINK, a
stand-alone dongle is required.

* In any case, you must install the ST-LINK driver that can be found in the ST
website searching for part number ST-LINK/V2 or ST-LINK/V2-ISOL

ST-LINKMNZ Active ST-LIMKA/Z in-circuit debugger/programmer for STME and STM32

* Click on Design Resources, download and install the STSW-LINKO09

Related Tools and Software

Part Number Description
STSW-LINKDO4 STM32 ST-LINK utility
STSW-LINKDDS ST-LINKMNZ firmware upgrade
ﬂ STSW-LINKODS ?T||:”:,<5;TL” k2, ST-Link/\V2-1 USB driver signed for XP, Windows7,

life.augmented


http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/en/catalog/tools/PF260219

Step #4 — ST-LINK Installation

- On the same page, download and install also the
STSW-LINKO04 — STM32 ST-LINK utility

(This will be required to flash the LCD FW code into the MCU).

Related Tools and Software

Part Number Descn‘ption

STSWW-LINKOD3 ST-LINKMZ USB dniver for Windows 7, Vista and XP
STSWW-LINKOD4 STM32 ST-LINK utility

STSW-LINKODS ST-LINKMNZ firmware upgrade

STSW-LINKODS ST-LINKMNZ USB driver for Windows 8

life.augmented


http://www.st.com/web/en/catalog/tools/PF258168

Step #5 — Connect ST-LINK (1/6)

» Using the USB cable, connect the control board with ST-LINK embedded
(or the ST-LINK dongle) to the A male connector into your laptop.

- Wait for Windows to recognize file Action View _Help
1 : @ | @ | e
the ST-Link device and follow et
any steps required to install the D oo Deces
1 > -{ Sound, video and game controllers
drlver' :> Je zyste(rjn d:\fices e "
a4 a Universal Serial Bus controllers
i Standard Enhanced PCl to USB Host Controller
+ Upon successful driver e s
recognition, the ST-Link device N e tam o oo
should be fully enumerated in § Smonenis ke
the Windows Device Manager ot wass Sorage Dovice
as shown: " oot Root b

- § USB Root Hub
- @ USB Root Hub
- § USB Root Hub

Lys
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Step #5 — Driver trouble-shooting (2/6)

1. Open Device Manager. 3 Device Manage

File Action View Help
e @ EHEI&

2. Right-click on the > & Network adapters

“ . y . . 4 ﬂ‘-:':l Other devices
STM32 STLink” Driver icon. - {li5 sT™32 STLink
» -Wf Portable Devices
& w Processors

3 ] Select “U p d ate DI‘IVGI’ b {5 sound, video and game controllers

i - System devices
SoftW are” . 4 - ﬂ Universal Serial Bus controllers
a Standard Enhanced PCI to USB Host Controller
a Standard Enhanced PCI to USB Host Controller
Standard OpenHCD USB Host Controller
Standard OpenHCD USB Host Controller
Standard OpenHCD USB Host Controller
Standard OpenHCD USB Host Controller
USBE Mass Storage Device

Lys
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Step #5 — Driver trouble-shooting (3/6)

Browse for driver saftware on your computer

4. Select “Browse my computer
for d rlver SOftware” Search for driver software in this location
i Browse... .

ChUsers\ Sean Documents

[#] Include sublalders

How do you want to search for driver software?

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all
driver software in the same category as the device.

= Search automatically for updated driver software
Windows will search your computer and the intemet for the latest drver
soltware 1o your device, unless you've disabled this leature in your gevice
Installaticn settings.

< Browse my computer for driver software
Locate and install driver soltware manually, R

5. Select “Let me pick from a list of
device drivers of my computer”.

6. Click “Next”.
Lys
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Step #5 — Driver trouble-shooting (4/6)

* The “STMicroelectronics ST-Link dongle” should be listed.

7. Click “Next”.

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Mext. If you
J have a disk that contains the driver you want to install, click Have Disk.

Show compatible hardware

Model
. STMicroelectronics STLink dongle

y
& This driver is not digitally signed!

Tell me why driver signing is important

Lys

life.augmented



Step #5 — Driver trouble-shooting (5/6)

« A warning message may appear.

8. Select “Install this driver software anyway”.

@ Windows can't verify the publisher of this driver software

< Don't install this driver software

You should check your manufacturer's website for updated driver software for
your device. 5

< Install this driver software anyway

Only install driver software obtained from your manufacturer's website or disc.

Unsigned software from other sources may harm your computer or steal
information.

(v See details

Lys
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Step #5 — Driver trouble-shooting (6/6)

* You should receive a message: e
“Windows has successfully File Action | View | Help

| T E HE 8| F %S

updated your driver software”.

P E'? Network adapters

» -l Portable Devices

B - Processors

B @ Sound, video and game controllers
'~ System devices

4. a Universal Serial Bus controllers

Windows has successfully updated your driver saftware

ﬂ Standard Enhanced PCI to USB Host Controller
ﬂ Standard Enhanced PCI to USB Host Controller
ﬂ Standard OpenHCD USBE Host Controller
ﬂ Standard OpenHCD USBE Host Controller
ﬂ Standard OpenHCD USBE Host Controller

‘Windows has finished installing the driver software for this device:

STMicroelactronics STLink dangle

| i Standard OpenHCD USE Host Controller
{E STMicroelectronics STLink dongle|
ﬂ USB Mass Storage Device
| # USB Root Hub

* Re-check Device Manager to
ensure “STMicroelectronics
STLink dongle” is functioning
normally.

Lys
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Step #6 — Set up motor parameters

« ST MC Workbench — Motor section contains:
« Motor parameters
 Motor sensor parameters

* In this hands-on session, we will configure the system for sensor-less
control using a motor with a surface-mounted magnet.

 For a custom project, the user can set all the parameters individually.

[T —
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Step #6 — Set up motor parameters

- If motor parameters are unknown (or the instrumentation to measure
them is missing), it is possible to use the new Motor Profiler feature
with the supported ST hardware.

- Two ways to open the Motor Profiler:

* From the Home page of the ST Motor Control Workbench

% ST Motor Control Workbench

File Tools Help Documentation e ,

3, . S . + ~ ilor S
‘ New Project #= Load Project I@ I MOES’L'"CE’HI'SIILBF ﬁ; I

L____

*  From the “STMotorProfiler” installation folder

4 . S5TMicroelectronics
. FOCSDK
o MC_SDE 513
4 | MC_SDE_5.20
. _htmresc
. Documentation
[ 1. Middlewares
> W Projects
4 . LUtilities
4 | PC_Software

"I bl STMOWE

lite.augmented [ . 5TMotorProfiler



Step #6 — Set up the Motor Profiler

» Click “Select Boards” to display a list of supported boards. The Motor
Profiler feature can be used only in the systems listed.

Motor Proflle'[,% f
Motion Control Suite 7 7 ¢
PolePairs: | | # howtodetect.
Speed and Current limits
Max S E RPM
- 30 Apl
400 V

2 & Select Boards Max Current: l:l Apk 0.28- 30 Apk
VBu




Set up workbench project



project based on the ST evaluation boar

Step #7 — Create a new Workbenc

Choose: New Project

J% ST Motor Control Warkbench | p—— - | 0
File Tools Help Documentation
B | cad Project Motor Profileras
Maticn Contro! Suite 50
Racent Projacts
Filename Type MCUs control board power board motor
F445_HM23V3.stmex SINGLE  STM32F448xC-xE NUCLEQ-F445RE STEVAL-HM023V3 Custom
testSZ stmex SINGLE ~ STM32F446xC-xE NUCLEO-F445RE Custom Shinano LAQS2-080E3NL1
LAB_3.stmcx SINGLE  STM32F303xE NUCLEQ-F303RE X-NUCLEO-IHN16M1 GimBal
F303_IHM16.stmecx SINGLE  STM32F303xE NUCLEO-F303RE X-NUCLEQ-IHM18M1 GimBal
FO30_IHMO7 stmcx: SINGLE  STM32F030x NUCLEO-FO30RS X-NUCLEQ-IHMO7M1 BullRunning

Example Projects

Filename
NUCLEOQ_L452RE_HMOTM1_SHINANO_1S_PLL
NUCLEQ_L452RE_HMOTM1_SHINANO_3S_PLL
NUCLEOQ_L47ERG_IHMOTM1_SHINANO_3S_PLL
NUCLEQ-FT46ZG_IHMOTM1_SHINANO_3S_PLL
STM32F476_IHMOTM1_15_SHINANO_PLL
NUCLED-F303RE-X-NUCLEO-HM18M1-GimBal
MUCLEQ-F445RE_IHMO7M1_BULLRUNNING_3S_PLL
NUCLEQ-F445RE_IHMOTM1_SHINANO_1S_CORDIC
MUCLEQ-F445RE_IHMO7M1_SHINANO_35_CORDIC
NUCLEO_F103RB_LD_HMOTM1_SHINANO_15_STO_PLL
NUCLEQ_F103RB_MD_IHMO7TM1_SHINANO_35_STO_PLL
STM3210E-EVAL_IHMO7M1_SHINANO_1S_ENC
STM3Z210E-EVAL_IHMOTM1_SHINANO_1S_HALL
STM3210E-EVAL_IHMOTM1_SHINANO_35_ENC_FF
STM3210E-EVAL_IHMOTM1_SHINANO_3S5_HALL
NUCLEQ-F303RE-X-NUCLEQ-HMO7TM1-BullRunning
MNUCLEQ-F303RE-X-NUCLEO-HMO8M1-Shinano

MUCLEQ-F302R8-X-NUCLEO-HMO8M1-Shinano

Lys

life.augmented

Type
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE

SINGLE

MCUs

STM32L452xx
STM32L452xx
STM3Z2L4TExx
STM32F476xx
STM32L476xx
STM32F303xE
STM32F446xC-xE
STM3ZF446xC-xE
STM32F446xC-xE
STM32F103 Low Density
STM32F103 Medium Density
STM32F103 High Density
STM32F103 High Density
STM32F103 High Density
STM32F103 High Density
STM32F303xE
STM32F303xE

STM32F301x6/8 -
STMAZFUNFAIR

control board
NUCLEO-L452RE
NUCLEO-L452RE
NUCLEO-L4TERG
NUCLEO-FT46ZG
STM32L476G-EVAL
NUCLEO-F303RE
NUCLEQ-F445RE
NUCLEO-F445RE
NUCLEQ-F445RE
NUCLEO-F103RB
NUCLEO-F103RB
STM3210E-EVAL
STM3Z210E-EVAL
STM3210E-EVAL
STM3210E-EVAL
NUCLEO-F303RE
NUCLEO-F303RE

MNUCLEO-F302R8

power board

X-NUCLEQ-IHMO7M1
X-NUCLEO-HMOTM1
X-NUCLEQ-IHMOTM1
X-NUCLEO-IHMOTMA1
X-NUCLEQ-IHMO7M1
X-NUCLEQ-IHM18M1
X-NUCLEO-HMOTMA
X-NUCLEQ-IHMOTM1
X-NUCLEO-HMOTMA
X-NUCLEQ-IHMOTM1
X-NUCLEO-IHMOTMA
X-NUCLEQ-IHMO7M1
X-NUCLEQ-IHMO7M1
X-NUCLEO-HMOTM1
X-NUCLEQ-IHMOTM1
X-NUCLEO-IHMOTMA1
X-NUCLEQ-IHMO2M1

X-NUCLED-IHMOBM1

motor o
Shinano LAQSZ-080E3NL1
Shinano LAQOS2-080E3NL1
Shinano LAQSZ2-080E3NL1
Shinano LAQOS2-080E3NL1
Shinano LAQS2-080E3NLY
GimBal

BullRunning

Shinano LA052-080E3NL1
Shinano LA052-080E3NL1
Shinano LA052-080E3NL1
Shinano LA0S2-080E3NL1
Shinano LA0S2-080E3NL1
Shinano LAOSZ-080E3NL1
Shinano LAQOS2-080E3NL1
Shinano LAQSZ2-080E3NL1
Bull Running BR2804-1700kv
Shinano LAQS2-080E3NL1

n

Shinano LA0S2-080E3NL1 -

iz .augmented



Step #7 — Create a new Workbench
project based on the ST evaluation board

Choose:

I O fomiel]

- 1. Applications Peplication type
E
ComEressor

Digh washer
Fans

life.augmented



Step #7 — Create a new Workbench
project based on the ST evaluation board —

* Choose the example Workbench project that best fits your needs.
* Choose the one with the same name of the ST evaluation board you are using, or
» choose the one with the same microcontroller you are using.

[ 5T Motor Control Workbenc | ——— . =t x

File Tools Help Documentation

‘ New Project == Load Project (_/ Motor ProfilersS

Mofion Control Suits 3, 7

R nt Proj

Filename Type MCUs control board power board motor
Fd46_HM23V3.stmcx SINGLE  STWM32F446xC-xE NUCLEO-F446RE STEVAL-HMOZ23V3 Custom

testS2 stmex SINGLE ~ STM32F446xC-xE NUCLEO-F446RE Custom Shinano LAOS2-080E3NL1
LAB_3.stmex SINGLE  STW32F303xE NUCLEQ-F303RE X-MUCLEOD-IHM18M1 GimBal
F303_HM18.stmex SINGLE STW32F303xE NUCLEQ-F303RE X-MUCLED-IHM18M1 GimBal

FO30_IHMO7 stmex SINGLE  STW32F030x NUCLEO-FO30RE X-MUCLEQ-IHMO7M1 BullRunning

l Filename Type MCUs control board power board motor -

I NUCLEOQ_L452RE_HMO7TM1_SHINANO_1S_PLL SINGLE  STW32L452xx NUCLEOQ-L452RE X-MUCLEO-IHMOTM1 Shinano LAOS2-080E3NL1
NUCLEOQ_L452RE_HMO7YM1_SHINANO_3S5_PLL SINGLE  STW32L452xx NUCLEQ-L452RE X-MUCLEQ-IHMO7M1 Shinano LAOS2-080E3NL1 I

I NUCLEQ_L4TERG_IHMOTM1_SHINANO_3S_PLL SINGLE  STW32L476xx NUCLEQ-L4TERG X-MUCLEQ-IHMOTHM1 Shinano LAOS2-080E3NL1
NUCLEQ-F746ZG_HMO7TM1_SHINANO_35_PLL SINGLE  STM32F476xx NUCLEO-FT46ZG X-MUCLEQ-IHMOTHM1 Shinano LAOS2-080E3NL1 I

I STM32F476_HMOTM1_1S_SHINANO_PLL SINGLE  STM3ZL476xx STM3ZL4TEG-EVAL X-MUCLEQ-IHMOTH1 Shinano LA0S2-080E3NL1 i
NUCLEQ-F303RE-X-NUCLEO-HM 18M1-GimBal SINGLE  STM32F303xE NUCLEO-F303RE X-MUCLEO-IHM18M1 GimBal I 1

I NUCLEOQ-F448RE_IHMOTM1_BULLRUNNING_3S_PLL SINGLE  STM3ZF448xC-xE NUCLEQ-F44ERE X-MUCLEQ-IHMOTM1 BulRunning I
NUCLED-F448RE_IHMOTM1_SHINANO_1S_CORDIC SINGLE  STW32F448xC-xE NUCLEO-F448RE X-MUCLEO-IHMOTM1 Shinano LAOS2-080E3NL1

I NUCLED-F448RE_IHMOTM1_SHINANO_3S_CORDIC SINGLE  STW32F448xC-xE NUCLEO-F446RE H-NUCLEO-IHMOTM1 Shinano LAO52-080E3NL1 I

I NUCLEO_F103RB_LD_IHMOTM1_SHINANO_15_STO_PLL SINGLE STW32F103 Low Density NUCLEO-F103RB H-NUCLEO-IHMOTM1 Shinano LAO52-080E3NL1
NUCLEQ_F103RB_MD_HMO7M1_SHINANO_35_STO_PLL SINGLE ~ STW32F103 Medium Density NUCLEQ-F103RB K-NUCLEQ-HMOTM1 Shinano LADS2-080E3NL1 1

I STM3210E-EVAL_HMOTM1_SHINANO_1S_ENC SINGLE  STWM32F103 High Density STM3210E-EVAL X-NUCLEQ-HMOTM1 Shinano LADS2-080E3NL1
STM3210E-EVAL_IHMOTM1_SHINANO_1S_HALL SINGLE  STW32F103 High Density STM3210E-EVAL X-MUCLEO-IHMOTM1 Shinano LAOS2-080E3NL1 N

I STM3210E-EVAL_IHMO7M1_SHINANO_3S_ENC_FF SINGLE  STW32F103 High Density STM3210E-EVAL X-MUCLEOQ-IHMO7M1 Shinano LAOS2-080E3NL1 I t W I I | b e tO d ay C aS e
STM3210E-EVAL_IHMOTM1_SHINANO_35_HALL SINGLE  STW32F103 High Density STM3210E-EVAL X-MUCLEQ-IHMOTHM1 Shinano LAOS2-080E3NL1

I NUCLEQ-F303RE-X-NUCLEQ-HMOTM1-BulRunning SINGLE  STW32F303xE NUCLEQ-F303RE X-MUCLEQ-IHMOTHM1 Bull Running BRZ804-1700kv
NUCLEOQ-F303RE-X-NUCLEO-HM08M1-Shinano SINGLE  STW32F303xE NUCLEO-F303RE X-MUCLEQ-IHMOSM1 Shinano LA0S2-080E3NL1

|

.
NUCLEO-F302RB-X-NUCLEQ-HMOBM1-Shinano SNGLE  STM32F301xEE - NUCLEO-F302R8 XNUCLEO-HMOBH1 Shinano LADS2-0B0E3NLT d l l rl I lg O(\

STUMRIIFINTwRIR 6’
6 "'\}0(\

r’ I \?\@:ec’
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Step #7 — Create a new Workbench project

« Starting from the board selection or example project, the control stage

parameters will be populated with the correct values.

 For a custom project, the user can set all the parameters.

Nucleo STM32F303RE

life.augmented

File Tools Help Documentation

‘A R+ O 00O

Motor. Shinano LAGSZ-080ENLT - Control Board: MUCLEO-F303RE - Power

ACInputinfo R
N -
o

r _____
I 9 Control Unit

Fimware
I Drive Management

Board: STEVAL-PMI0E

S
| Rated Bus Vokage
4 320V (10- 4000V

e Time Metor  Id
HZH @ s
g 10:59:42

1059:42
ol e iosew

The ‘Sensarless (HFI«Observer) s not supported in the FW for SDIKS . All parameters wil b disabled.
F2mcus are not supported n the FW for SDKBx

F103 Hih Densiy in dual Metor meus are ot supported in the FW for SOK5x

The new project NUCLEQ-F303RE-PM 10B-Shinano (to be saved ) has been created as copy of the example project NUCL..

+ || info/ Erors / Wamings | Change Leg




Step #/7 — Set up power stage

- Starting from the board selection or example project, the power stage
parameters will be populated with the correct values.

 For a custom project, the user can set all the parameters.

+% ST Motor Control Workbench [NUCLE J3RE-IPM Shinano

File Tools Help Documentation

SEH X ®s OO0

Motor: Shinano LAGSZ-OS0ESNLT - Conrﬁ'sué'm'.vm’fomm!-— PoWer BT8d '.!?E?uwwﬂ- — o — oy, ‘—’
’ Bus Vol | ).
ACInputinfo S el s Voltage -
I ~, Rated Bus Vokage Sensing
‘ot
o '1 320V(10- 400V A 1
£ -1
-
) Drivers Temperature I
Control Unit 1 e o B *\} 7 Sensing
l..
" m | 1
I \g 1} 1 "
e
B -
I i Cument :
Usar — Sersing I
Clock Freq. S e I !
I
1 ‘
DAC I !
functionclity ol o e o oo oo _ _ SersoigsMoin speed [N U |
[ Sensing ,
N o e o e o o= o= -
Vareble Mter i~ Time Motor  |d  Message
;“m ., HZH @ s The ‘Sensarless (HFI«Observer) s not supported in the FW for SDIKS . All parameters wil b disabled.
sersoriess (0 © s F2 mous are ot suppotted in the FW for SDKGx 1
5 L @ 0see F103 High Density in dual Motor meus are not supported in the FW for SDKS =
TorquedFlux - Exsaution rate 1 Mol @ pssaz The new project NUCLEQ-F303RE-PM10B-Shinano (to be saved } has been created as copy of the example project NUCL... -

Bus voltage sensing true i
r e + || info/Emors / Wamings | Change Log
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Step #7 — Set up drive parameters

- Starting from the board selection according to the chosen application,
drive parameters will be populated with the correct values.

 For a custom project, the user can set all the parameters.

O-F303RE-IPM10B-Shinano

Applications

File Tools Help Documentation

SEH X ®s OO0

Motor: Shinano LAGSZ-080E3NLT - Control Board: NUCLEO-F303RE - Power Board: STEVAL-PMIOE m

Application type
Generic
— " =m
Generic N | Rated Bus Votage L Sensing

7 320V (10-400) V
Pumps l (&
Compressor = ]
Air conditioning

Digh washer
Fans

G Control Unit

i Motor ld Message
[ L) The ‘Sensardess (HFl+Observer) is not supported inthe FW for SDKS . Al parameters wil be disabled.
© s F2meus are not supported in the FW for SDKSx L
@ 105942 F103 High Density in dual Mator mcus are not supported in the FW for SDK5x b
@ s The new project NUCLEQ-F303RE-PM108-Shinano (o be saved ) has been crested as capy of the example project NUCL...
Info / Emors / Wamings | Change Log

Lys
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Step #7 Finalizing the firmware
1/5 ==

ST MC Workbench

File Teols Help Decumentation

I P
‘EEHX ™ D00
Motor Shinano [AGS2-080F3NLT - Control Board: NUCIEQO-F303RE - PowerBoard: STEVAL-IPMI0R r

AC Inp o] — Lie.ougmented
o @ | Rated Bus Vottage
o q 20V (10- 400}V
. Drivers
Control Unit m £
— =X
Diive Management w
-— User
Inferface
aibie poig Ly = Time Mtor I Message -
:WM "j“my ;m By Bl @ 10s042 The ‘Sensordess (HF1sObserver) is not supported in the FW for SDKSx. All parameters wil be disabled
ensar selection main ensoriess (O @ 105342 F2meus are not supported in the FW for SDK5x
Sensor selection aux @ 105942 F103 High Denstty in dual Motor meus are not supported in the FW for SDK5x
TorquedFlux - Bxectionrate 1 Mol @ s The new project NUCLEO-F203REIPM10B-Shinane {to be saved ) has been created as copy of the sxample project NUCL. e
Bus voltage sensing true 52
« i ¥ Info / Emors / Wamings | Change Log

* Open the ST MC Workbench and create a new project.

/4
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Step #7 - Finalizing the firmware

ST MC Workbench

© cowotin &L —
= =
Eme= B
SDK \\
SR\
ioc
. MCtem lated file

¥
P

.h
.stmx
\_ Parameter files
(Configuration files)

» Generate the configuration (.h) files, (.stmx) Project file and (.ioc)
templated file for the firmware library.

2/5



ST MC Workbench

N—
| X s 00
i Ak R

i

Ee e T — = r—— e
e e Pt i

. ey o Teian

PR no
T P r——r—

\\

[ ioc

. MC templated file
v

-

.h
.stmx
\_ Parameter files

)

\ 4

Vs

)

(Configuration files)

A\ 4

User project ]
\_

(Source code)

Step #7 - Finalizing the firmware

3/5

* The STM32CubeMX generated project with Motor Control library in

selected IDE

Lys
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Step #7 - Finalizing the firmware
4/5

ST MC Workbench

i

i =
o e o Do

| ‘X ™ D00 o
s 8 - Gl NIRGORNE - o ‘?—l

o ﬂ g
e | R Yo i g;
SDK \\

ioc
MC templated file
" v

h ) f
.stmx User project
\_ Parameter files J

o
(Configuration files) (Source code) (User settings)

N\ 4

\ 4

« Compile and flash the executable into the microcontroller using ST-
LINK (see Step #10).

Lys
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ST MC Workbench

[

T —
| ‘B X ®s D00

=—— |
G i —

= =

g B2 | £4

= En

Step #7 - Finalizing the firmware

5/5

SDK
, \\
ioc
. MC templated file
y . v
( .h )
.stmx »  User project
\_ Parameter files J 9
(Configuration files)

(Source code)

(User settings)

 Establish a real-time communication with the firmware using the

monitor feature of ST MC Workbench to start the motor, set the speed
and get feedback (see Step #12).

Lys
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Step #8 — Set up motor parameters manually

« Set Max Rated Speed with the maximum motor speed according to the application
specs.

- Set Nominal Current with maximum peak current provided to each of the motor
phases according to the motor specs.

- Set Nominal DC Voltage with value of DC bus provided to the inverter or the rectified
value of AC input.

Blectrical parameters

Pale Pairs 4

i Max. Application Speed

Ls 3.440 mH
B-Emf constart 247 Vime crpm
Inert 5118 ulm*s2
Frict 12130 ubm’s

"I ’H Save parameters

life.augmented




Generate, compile, debug and run



Step #9 — Parameter generation

Select the proper version of STMCubeMX - “4.26.1” or newer!
Select Target toolchain “ST TrueSTUDIO”
Select driver HAL/LL“HAL”

Click on button Generate

.
%

el MOK-ARM V4

il MOK-ARM V5
ST SW4 5TM32

mmmmmmmmmmmmmmm
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Step #10 — Compile and program the MCU
TrueSTUDIO 1/2

* Run the TrueSTUDIO [E] Atollic TrueSTUDIO for STM32 8.0.0

r T — B
E Eclipse Launcher J u
Select a directory as workspace

L Select your Workspace Atollic TrueSTUDIO for STM32 uses the workspace directory to store its preferences and development artifacts,
Workspace: i\U ser_Project - Browse...

[ Use this as the default and do not ask again

| » Recent Workspaces

L [ ok || cancel

* Open the TrueSTUDIO workspace (located in
User_Project\TrueSTUDIO\User_Project)) .project

=)
@-Ov| 1. = User_Project » TrueSTUDIO » User_Project » vl&, || Search Use... P|
Organize » Include in library + Share with = New folder == » [l I@
Y% Favorites *  Name Date modified T
Bl Desktop | settings 03-5ep-18 301 PM  Fil
i “'-._—_l Recent Places || .cproject 03-5ep-18 3:01 PM  CH
& Downloads E .project 03-5ep-18 3:01 PM T
i || STM32F202R8_FLASH.Id 03-5ep-18 3:01 PM qu
| 4 Libraries || User_Project.elf launch 03-5ep-183:01 PM LA
@ Documents
f JF Music I
[ Pictures
l H videos

r | 1% Computer x || LLL} | |
, ‘ 5 items
life.augmented '




Step #10 — Compile and program the MCU
TrueSTUDIO 2/2

- Select project WorkShop01 and click on the button “Build” % or Ctlr+B
| Build 'Debug’ for project'MC_WorkShop_01" |

» Click on the button “Debug” & or F11

« After downloaded click on the “Terminate” or Ctrl+F2

File Edit Source Window Help
E - BRI r"‘—»“ﬂrj'@‘==|:* QulckA::ess:
= 0
/* USER CODE END @ */ -
- a4 * @brief The application entry point.
4 (77 Application 95
I gy TrueSTUDIO 96 * f@retval None
1 4 G User 97
. 98- int main{void)
I & g main.c 99
b E%I mec_api.c 1e8 /* USER CODE BEGIN 1 */
& [ me_config.c 101
i I+ |6 mc_parameters.c 182 /* USER CODE END 1 */
| b g mc_tasks.c 163 . .
1le4 /% MCU Configuration----- - e e e e e e e e e */
I 1+ & motor_control_protocol.c o5
| i [ motorcantrol.c 186 /* Reset of all peripherals, Initializes the Flash interface and the Systick. */
i &+ [€ regular_conversion_manag: 167  HAL_Init();
| stm32f30x me_ite 108
b [& stm32hal_msp.c 189 /* USER CODE BEGIN Init */
I T 1l1e
b [ stm32fofte 111 /* USER CODE END Init, */
b g vi_taskc 112
1 [ user_interface.c 113 /* Configure the system clock */
b (G Drivers 114 SystemClock_Config();
> Go Middlewares 112 /* USER CODE BEGIN SysInit */
6 ysIni
STMZZFZIDZRS,FLASHM .
|5 User_Project.elf.launch 118  /* USER CODE END SysInit =/
| 119 -
‘ v |
) Problems 52 JZ| Tasks B Console [0 Properties ® Y= 0
P L)
0 items
Description = Resource Path Location Type
|
4 m 3
life.augmented
Writable Smart Insert 1:1




Step #10 — Compile and program the MCU
D 1KENL

» Open the Keil workspace (located in User_Project\MDK-ARM) User_Project.uvprojx

+ Optionally, run Keil uVision. | Keil uisions

« Compile and download.

-
k! D:Trainings\W50_2018_Prague_MC\Workin_Folder\User_Project\MDK-ARM\User_Project.uvprajx - § =
rogram
File Edit View Project Flash Debug Peripherals Tools SVCS  Window og a
| | | 2 JE 1 | (B 55—
EEIN R
] mainc v X
=% Project: User_Project g7 L =/ ~
45 User_Project 98 int main(wvoid)
[3 Application/MDK-ARM 99 [t
‘ CMSIS 100 /* USER CODE BEGIN 1 */
= 101 I
=15 Application/User 102 /* USER CODE END 1 */ [
1 main.c 103 El I
[] motorcontral.c 104 /* MCU Configuration */f |5
. 105
|1 me_apic - A . S . .
lj 106 /#* Reset of all peripherals, Initializes the Flash interface and the Systick. */
. | motor_control_protocel. 107 HAL Init(}:
Compile S - g
p .j me_config.c 108
[ me_tasks.c 109 /* USER CODE BEGIN Init */
B l . ) 110
reguiar_conversion_man 111 /* USER CODE END Init */
|1 stm32f30x_mc_it.c 112
;j mc_parameters.c 113 /* Configure the system clock */
d ui task.c 114 SystemClock Config();
. 115
1 user_interface.c 116 /% USER CODE BEGIN SysInit */
] stm32f3ecit.c 117
ij stm32f3e_hal_msp.c 1is /* USER CODE END S5ysInit */
3 Drivers/STM32F3x HAL_Driv 118 , ,
. 120 * Initialize all configured peripherals *
£ Drivers/CMSIS 121 MX GPIO Init();
3 Middlewares/MoterControl 122 MX_ADC1 Init():
123 MX_DAC Init():
124 M¥X_TIM1 Init();:
125 M¥_USART2_UART Init();
128 M¥ MotorControl Init();
A | _>| 127 =
l=| Project| EBooks Func... Temp..,
=] 7 0, | m | C
‘ I Build Output 11
life.augmented ST-Link Debugger ¢




Step #10 — Compile and program the MCU

SIAR

SYSTEMS
* Run the IAR Embedded Workbench. @ 12REmbedded Workbench
* Open the IAR workspace (located in User_Project\EWARM)
° Complle Compile Download
and Debug
- Download and Debug, AN / :
@ Project - IAR Embedded Workbench IDE - Arm 8.20.2 J \ / =R
File Edit View Project 5T-link Tools Window Help /
3 . =1 (| ]
DA RS B XKD C < Q>srcB>nR Rle-=lo) ingT
Workspace v 0 X | main.c x| -
User_Project - 'Ft !
i a7 L 4y o
Files 8 - 98 int main(void)
B @ User_Project - User_Pro... v 99 O {
2 & Application 100 /* USER CODE BEGIN 1 #/
B EVWARNM . 101
Lo W User 102 /* USER CODE END 1 #/
main.c -- 103 L
mc_api.c . 104 /* MOU Comflgura L === == = e e e e e e e e =/ |i|
me_config.c [ 105
E) mc_parameters.c - 106 /* Reset of all peripherals, Initializes the Flash interface and the Systick. *#/
mc_tasks.c ™ 107 HAL Init();
motor_control_proto... - 13: . USER CODE BEGIN Init *
motorcontrol.c L] o / it =/
[ reqular_conwversian_... - .
- - 111 * USER CODE END Init *
:I stm32f30x_mc_itc L] o7 / me
Stm32f3>o(__hal_msp.c . 113 /* Configure the system clock #/
i stm32fhocite . 114 SystemClack_Config()
Li_task.c L] 115
user_interface.c . 116 /* USER CODE BEGIN SysInit */
M Drivers L] 117
B Middlewares L] 118 /* USER CODE END SysInit #/
B Output 1139
120 /% Initialige 31l configured peripherals #/
121 MX_GPIO Init();
122 M ADC1 Init{):
123 MX_DAC Init();
124 MX_TIML Tnit();
125 MX_USARTZ_URRT Init();:
126 MX MotorControl Init();
‘ 127
'I IUser_F'roiect < [ o = o [ 52
life.augmented Ready Ln 18, Col4 System  CAP P




Step #13 — Run the motor

» Optionally you can start the motor using the ST MC Workbench.

« Connect the PC to the control board with the USB to RS-232 dongle (and a null modem
cable).

» Open the Workbench project used to configure the firmware and click on Monitor
button.

» Select the COM port and click Connect button. This establish the communication with
the firmware.

 To clear the fault, click Fault Ack and then Start Motor button to run the motor.

T e i AT, — — = T T R — // Connect

Fle Tools Help Documentation [Rp—— r - -—
(CLEO-HMOD] 35h - board:X- ‘— ol Status Device not connected
2 /4 .
s

ACInputinfo Y = ougmented
A . Rated Bus Votage. sersing
° g MVE-38V

=]

orvers .=
9 Control Unit  rcce y IR ‘\T}“l‘\] Sensing |
R e

File  Tools Help Dn(umentatlonr-
‘el X ®+ O }3-0-/

Motor: Bull Running BR2804-1700kv —-Cmo\ Board: PNUCLEC-IHMOOT 35h - board) M On Itor

1 115200
-

- Select COM
=N S—— T |

p 0 I’t Measured speed (pm) 0 Final
| Start Ly

augmented
U U
T T Molor  |d  Message o W Motor 14 Message 2
Hz H & i The ‘Sensortess (HFlsObserver)'is not supported in the FW for SDK5x. Al parameters will be disabled E| e H @ k3 The "Sensoress (HFl+Observer] s not suppored in the FW for SDK5.x. All parameters wil be disabled E]
@ oeun F2meus are not supportedin the FW for SDKSx = @ wan F2mous are not supported in the FW for SDK5x =
o | @ cemT F103 High Density in dual Motor meus are not supported in the FYW for SDKBx - o | @ e F103 High Densty in dual Motor meus are not supported inthe FIW for SDK5x
<[ m | » ol M
v || Info / Erors / Wamings |Change Log v | irfo / Emors / Wamings |[Change Log

Fault ACK
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