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Objectives

- Hands-on workshop to show you the steps needed to
quickly get up and running with the STM32 PMSM FOC
SDK using the ST MC Workbench with the final purpose
of running a PM synchronous motor with STEVAL boards.

* Know where to go for documentation, firmware libraries
and application notes and additional ecosystem support

- Know where to obtain additional technical support
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Systems Check

* Everyone should have
* A Windows Laptop (XP, Vista or Win 7, Win 8)
« A ST-LINK dongle (optional)
« USB to RS232 dongle and a null modem cable (optional)
* The permanent magnet motor you want to run
« A multimeter
» An oscilloscope with current probe
« An Insulated DC and or AC power supply

- Ready to begin?
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Hardware setup
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Step #1 — Hardware setup

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

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

* The following slides report all available boards present in
the ST stock that can be used to arrange a motor control
system.

 Follow the instructions in the related UM to setup each board.
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STM32
controller board

Power stage

@ Debugger/programmer {solation board
35| >
>

Segger J-Link

Al-JTAG/OPTO-1

PMSM
motor

(Included)

Kit: from isolated debug probe to motor

MC boards offer mm

Complete 3ph Inverter solutions
Control and power stage in single board

PMSM FOC Motor Drive
* 1 x Motor Driver ICLE6230PD
* 1 x 32bit Micro STM32F103C

 STEVAL-IFNOC4V1.

BLDC Six-Steps Motor Drive
* 1 x Motor Driver ICL6230Q
* 1 x Bbit-Micro STMBS

i @srevm-mmouw

PMSM FOC Motor Drive

* 2 x Motor Driver ICL6230PD

* 1 x 32bit Micro STM32F303C8T6
* 1x DC-DC converter STIS14PHR

Low voltage drives

7

ComDh sTEVAL-IHMO34V2 |

Dual motor drive + digital PFC
* 1 x 32bit Micro STM32F103C8T6
* 1 xIGBT SLUMM™ STGIPS20C60
* 1 zonverter based on Viperi6l

PMSM FOC Motor Drive

* 1 x 32bit Micro STM32F100C6
* 1 x1GBT SLUMM™ STGIPN3HE0
* 1 convertar based on Viperlf

STEVAL-IHMO38V1

FAN Drive + PFC +IrDA

* 1 x 32bit Micro STM32F100

* 1 x IGBT SLUMM™ STGIPN3HE0
* 1 PFC controlier LE562A

High voltage drives

"¥J piease vist Sysen evaustion boarg orcontact 3 ocal ST afice

Power
board

Complementing MC starter kits

Full set of control board featuring all ST MCUs with MC Connector

STMS MC ibrary vi0 STM32 PMSM l:OC SDK w4.0

Evaluation boards for 3-ph motors

f

FOC FOC Dual FOC
Scalar Controt AL A
Six for BLDC
VIF e ACBM % ETMI2F100x N MzF10s swszesox  aTwszee |
TMGAIETHAL ATKG-DAL  STOMLNIN ATCDML STOUALAIRGIY eiesecaL  STOMLIMIGN
N —

MC Connector

i Tal

Full set of Power Stage with MC Connector
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G| STEVALHMO25VL | =+ ===t
) * 1 xIGET SLUMM™ STGIPL14K60
* 1 converter based on Viperlf

* 1 xIGBT STGP10NCE0KD

| STEVALIHMO028V2 =2+ =oce

* 1 xIGET SLUIMM™ STGIPS20C60
* 1 x PWM SMPS VIPer26LD
* 1 xIGET STGW35NB60SD

v

< | STEVALIHMO35V2 =5+ = oee

* 1 xIGBT SLUMM™ STGIPN3HE0
* 1x PWM SMPS VIPer16L

.® |STEVALIHMOasYY =" ==

= 1 x IGBT SLUMM™ STGIPN3HE0A
= 1 x PWM SMP5 ViPer0BLS
= Op Amp. And Comp. TSV and TS374

SLLIMM™ (ST IPMs) based

7
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Complementing MC starter kits
Main Power Stages for 3-Ph motors mma

| STEVAL-IHMO02312:3 | 2 e
*3 X PWM smart driver L6390
*1 converter based on Viperl6
* 7 x1GET power switch STGP1ONCE0KD

| STEVAL-IHMO21v2 | ==+ =eee
*3 x PWM smart driver L6390

*1 converter based on Viperi2
* & x MOSFET power switch STDSNS2U

| sTEVALIHMO32V | = =
*3 x PWM smart driver:
2xL6392D and 1x L6391D
*1 converter based on Viperi2
*6 x IGBT power switch: STGD3HF60HD

(T | STEVALIHMO311 | <o =osee
Powsr stags up to 12224V
* 3 x dual PowerMOSFETs STS8dnh3!

*2 x PWM smart driver L6387E
*® ix step down converter LASTED

Gate drivers & Power Transistors based
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@ Motor control kits

- ST Link
Part Number Description onboard Type
Motor control starter kit for STM32F100 (128KB : :
STM32100B-MCKIT Flash) Value Line MCUs Yes Single drive
STM3210B-MCKIT Motor control starter kit for _S.TM32 (128KB flash) NO single drive
Performance and Access Line microcontrollers

The motor control kit connections represented below can also be applied when combining
STM32 control boards and evaluation power boards.

M Oto r C O n tro I k I tS Serial communication RS232 STM32

controller board

STM32100B-MCKIT I:l T s

STM3210B-MCKIT Soger 11N

\

) Al-JTAG/OPTO-1

Power stage
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motor
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Not included N
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ST complete inverters mm

- ST Link
Part Number Description Type
P onboard yp
Dual motor control and PFC demonstration board featuring the Single/Dual
STEVAL-HMO3AVZ | 511357103 and STGIPS20C60 No drive
Low power motor control board featuring the SLLIMM™ . .
STEVAL-IHMOS6VL | 1 1pN3HE0 and MCU STM32F100C6T6B No Single drive
STEVAL-IHM038V1 | BLDC ceiling fan controller based on STM32 and SLLIMM-nano No Single drive
STEVAL-IHMO40V1 BLDC/PMSM driver demonstration board based on STM32 and the No Single drive
SLLIMM nano™
Compact, low-voltage dual motor control board based on the Single/Dual
STEVALIHMOAZVL | 51132303 and L6230 ves drive
STEVAL-IHM043V1 6-Step BLDC sensorless driver board based on the STM32F051 No Single drive
and L6234
STEVAL-IFN0O03V1 | DC PMSM FOC motor drive No Single drive
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http://www.st.com/web/catalog/tools/FM116/SC1077/PF259578?s_searchtype=partnumber
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http://www.st.com/web/catalog/tools/FM116/SC1077/PF255605?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255605?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255605?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1076/PF252702?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1076/PF252702?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1076/PF252702?s_searchtype=partnumber
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el STM32 evaluation boards

board
with MC connector ™2

Part Number Description O:;)rol‘{;pdk(l)
STM3210E-EVAL Evaluation board for STM32 F1 series - with STM32F103 MCU No Single drive
STM3220G-EVAL Evaluation board for STM32 F2 series - with STM32F2071G MCU Yes Single drive
STM32303C-EVAL Evaluation board for STM32F303xx microcontrollers Yes Single/Dual drive
STM3240G-EVAL Evaluation board for STM32F407 line - with STM32F4071G MCU Yes Single drive

High density dual motor control demonstration board based on the

STEVAL-IHM022V1 STM32F1037E microcontroller No Single/Dual drive
STEVAL-IHMO39V1 Dgal motor drive control stage based on the STM32F4152G NoO Single/Dual drive
microcontroller

STM3220G-EVAL STM3240G-EVAL STM3210E-EVAL STEVAL-IHM022V1 STM32303C-EVAL STEVAL-IHM039V1

(1) Only necessary for high-voltage applications or if not included with the evaluation board:
AUsiLica
1S7]
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http://www.st.com/web/catalog/tools/FM116/SC959/SS1532/LN1199/PF252996?s_searchtype=partnumber
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http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
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Part Number

foweR) ST evaluation power boards

board i 10
with MC connector ™5

Description

STEVAL-IHM021V2

100 W, 3-phase inverter based on L6390 and UltraFASTmesh™ MOSFET for speed FOC of 3-phase
PMSM motor drive

STEVAL-IHM023V3

1 kW 3-phase motor control evaluation board featuring L6390 drivers and new IGBT STGP10H60DF

STEVAL-IHM025V1

1 kW 3-phase motor control demonstration board featuring the IGBT SLLIMM™ STGIPL14K60

STEVAL-IHM028V2

2 kW 3-phase motor control demonstration board featuring the IGBT intelligent power module
STGIPS20C60

STEVAL-IHM032V1

150 W inverter featuring the L639x and STGD3HF60HD for 1-shunt based sinusoidal vector control
and trapezoidal scalar control

STEVAL-IHM0O35V2

3-phase high voltage inverter power board for FOC and scalar motor control based on the
STGIPN3H60 (SLLIMM™-nano)

STEVAL-IHM045V1

3-phase high voltage inverter power board for FOC based on the STGIPN3HG60A (SLLIMM™-nano)
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STEVAL-IHM021V2 STEVAL-IHM023V3 @ STEVAL-IHM025V1
|

STEVAL-IHM028V2

STEVAL-IHMO35V2 STEVAL-IHM045V1
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http://www.st.com/web/catalog/tools/FM116/SC1077/PF260531
http://www.st.com/web/catalog/tools/FM116/SC1077/PF250705?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF250705?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF250705?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF251954?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF251954?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF251954?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259142?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259142?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259142?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259564?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259564?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259564?s_searchtype=partnumber
http://www.emcu.it/index.html
http://www.silica.com/

Reference /

HW key features 1/2

Motor Type /

Voltage Power ST Parts Application focus
Bundle g Control Type * PP
PMSM, 1x STM32F103C8T6 | . = oo
STEVAL-IHM034V2 | 230VAC Nominal | Upto 1.3kW | Dual Motor (FOC) + 1x STGIPS20C60 ro‘(’)rr"npa?rio:(‘j’ﬁi'onﬁl Pressors,
digital PFC 1x Viper16L 9.
1x STM32F100C6
90VAC - 285VAC PMSM, Water pumps, dish washers,
] 1x STGIPN3H60
STEVALIHMOSOVL | 155y pc - apovpe | YP O 100W | ko x> washing machines
1x Viper16
PMSM, 1x STM32100 Complete drive: Fan ilin
STEVAL-IHM038V1 | 90VAC - 265VAC | Upto 40W | FOC 1x STGIPN3H60 o e AN, Ceing
1x L6562A ans, pumps.
120/230 VAC PMSM/BLDC LxSTGIPN3HEO
STEVAL-IHM040V1 . Up to 100W : 1x STM32F100C8T6 | Complete drive: Pumps, fans
nominal (60/50Hz) FOC/Six step
1x VIPerl6
PMSM, 2x L6230 c lete drive: E
STEVAL-IHM042V1 8V-48V Up to 10W FOC 1x STM32F303 blg\f,"vgrg eto 'lve- ans,
Single/3 shunt 1x ST1S14 » 1Y
BLDC 1xL 6234 Complete drive: P
STEVAL-IHMO043V1 | 7to 42 Vdc Upto38W | oo o 1x STM32F051C6T6 omp.te c ';"’e' ;’G‘,&S'
IX Sstep 1x L7SL33ACD Security systems, S.
PMSM, 1x STM32F103C Complete drive: Pumps,
STEVAL-IFN003V1 8V-48V Up to 45W Foo 1x L6230PD security systems, ATMs
BLDC 1x STM8S Complete drive: Pumps,
STEVAL-IFN004V1 8V-48V Up to 35W Six-step motor control 1x L 62300 security systems, ATMs
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http://www.st.com/web/catalog/tools/FM116/SC1077/PF259578?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259578?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259578?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF252858?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF252858?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF252858?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255633?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255633?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255633?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255604?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255604?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255604?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255515?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255515?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255515?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255605?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255605?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF255605?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1076/PF252702?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1076/PF252702?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1076/PF252702?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF252686
http://www.st.com/web/catalog/tools/FM116/SC1077/PF252686
http://www.st.com/web/catalog/tools/FM116/SC1077/PF252686
http://www.emcu.it/index.html
http://www.silica.com/

Reference /
Bundle

Voltage

Power

HW key features 2/2

Motor Type /

Control Type * SEREHS

Application
focus

Power Board: Water pumps,

: PMSM/BLDC * 3x L6390 . |
STEVAL-IHMO021V2 162(;)//52(;’]5)| VAC nominal Up to 100W FOC/Six step « 1xViperl2 fans,hQ|sh washers, washing
( 7) 3shunts « 6x STD5N52U machines
PMSM/BLDC * 3x L6390 Power Board: Pumps,
STEVAL-IHM023V3 iggogc zig\éogc Up to 1kw FOCI/Six step * 1x Viperl6 compressors, washing
Single/3 shunts * 7x STGP10H60DF machines and more
* Ix STGIPL14K60 Power Board: Pumps,
STEVAL-IHMO025V1 ig\S/CICD:(; -zi(s)\éogC Up to 1kW Eg(sill\gllst?ec * 1x Viperl6 compressors, washing
P * 1x STGP10ONC60KD | machines and more
Power Board: Pumps
PMSM/BLDC *1x STGIPS20C60 . '
STEVAL-IHMO028V2 22\5@&; zig\é\A/gC Up to 2 kW FOC/Six step « 1x VIPer26LD compressors, air conditioning
) single/3-shunt * 1x STGW35NB60OSD | &ndmore
PMSM/BLDC o 2xL6392D Power Board: Pumps
230VAC nominal : * 1xL6391D ' N
STEVAL-IHMO032V1 86 10 260 VAC Up to 150W F'OCi/%x sr':ept * 1xViper12 comr;])ressorj, fans, dish
single/3-shun « 6 x STGD3HF60HD washers and more
. PMSM{BLDC  1x STGIPN3HE0 Power Board: Pumpg,
STEVAL-IHMO035V2 120/230 VAC nominal | Up to 100W FOC/Six step e 1x VIPer16L compressors, fans, dish
single-shunt washers and more
PMSM * 1x STGIPN3H60A Power Board: Pumps,
STEVAL-IHM045V1 igggg 31(7)(())\\//%((:: Up to 100W FOC * 1x VIPerO6L compressors, fans, dish
Single/3-shunt * 1x TSV994 washers and more

Lys
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http://www.st.com/web/catalog/tools/FM116/SC1077/PF260531
http://www.st.com/web/catalog/tools/FM116/SC1077/PF250705?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF250705?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF250705?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF260361
http://www.st.com/web/catalog/tools/FM116/SC1077/PF260361
http://www.st.com/web/catalog/tools/FM116/SC1077/PF260361
http://www.st.com/web/catalog/tools/FM116/SC1077/PF251954?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF251954?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF251954?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259142?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259142?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259142?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259564?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259564?s_searchtype=partnumber
http://www.st.com/web/catalog/tools/FM116/SC1077/PF259564?s_searchtype=partnumber
http://www.emcu.it/index.html
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SDK workflow

STMMC Workbench

N

] Serial communication for "run-time" feedback

poio11110001 [ | ST-LINK

101010101..
.EXE

MC librar ?(1).1.10
_— y L1B QIAR .
projec SYSTEMS DE KEIL
Tools by ARM

Parameter files, generated by the ST MC Workbench GUI, are used to configure the SDK.
The IDE builds the projects, links and creates the executable.
The ST-LINK dongle (or equivalent) is used to download and debug the executable into the

MCU.
Serial communication between the ST MC Workbench and the FW can be established to

send commands or get feedback.

&7 _
b £ ArSILICA

Parameter User project
files

(Source code)

N
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Step #2 — Software setup

* Download and install the STM32 PMSM FOC SDK

* You can find it at www.st.com and searching for part number STSW-STM32100

STSW-5TM32100 Active 5TM32 PMSM FOC SDK motor control firmware library (UM1052)

* It contains both the firmware package and the ST MC Workbench (PC GUI)

- After installation, you will have the following new folders:

-~

4 [ Program Files (;x86) “ | Mame Date modified Type

4 | STMicroelectronics — = =
, STM32 PMSM FOC LIBwd.0 7/1/2014 10:09 AM  File folder

4 | FOCSDK . .
J STMCWE 7/1/2014 10:09 AM  File folder
» Lo 5TM32 PMSM FOC LIBw4.0

> STMCWE

m

FW package .EMCU.IT

ST MC Workbench

&7 _
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Step #3 — IDE setup

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

» Two IDEs are supported: IAR EWARM and KEIL pVision.

» They are available at the following addresses:
 |AR Embedded Workbench for ARM - IAR Systems (http://www.iar.com/)
« Keil Embedded Development Tools for ARM, Cortex-M ... (http://www.keil.com/)

 Ask for assistance if you have an issue.

@IAR  S|KEIL

SYSTEMS

77, ASILICA
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http://www.iar.com/Products/IAR-Embedded-Workbench/ARM/
http://www.iar.com/Products/IAR-Embedded-Workbench/ARM/
http://www.iar.com/Products/IAR-Embedded-Workbench/ARM/
http://www.iar.com/Products/IAR-Embedded-Workbench/ARM/
http://www.iar.com/Products/IAR-Embedded-Workbench/ARM/
http://www.iar.com/
http://www.keil.com/
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http://www.keil.com/
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http://www.keil.com/
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http://www.keil.com/
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Related Tools and Software

Part Number

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/V2-1SO

ST-LINKA2 in-circuit debuggeriprogrammer for STME and STM32

* Click on Design Resources, download and install the STSW-LINKOO03

Description

L

7, Vista and XP

ST-LINKA2 USB driver for Windows

A 7]

ol R n

STM32 ST-LINK utility

ST-LINKMNZ firmware upgrade

ST-LINKAV2 USB driver for Windows 8

ArsiLica

WWW.EMCU.IT



http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168?s_searchtype=partnumber
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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/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168
http://www.st.com/web/en/catalog/tools/PF258167
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http://www.emcu.it/index.html
http://www.silica.com/

Step #4 — ST-LINK Installation

* On the same page, download and install also the
STSW-LINKOO4 — STM32 ST-LINK utility

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

Related Tools and Software

Part Number DESEFipTiGI’I

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 @s‘ l"‘.
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Step #5 — Connect ST-LINK

¥
.

» 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.

File Action View Help

- Wait for Windows to recognize |2 22 *
> -&F Network adapters

the ST-Link device and follow & Portable Devices

> n Processars

any Step reqUIred to Insta” the > ¥ Sound, video and game controllers

> - System devices
d I’Ivel’_ 4. ﬂ Universal Serial Bus controllers
B Standard Enhanced PCl to USB Host Controller
ﬂ Standard Enhanced PCI to USB Host Controller
B Standard OpenHCD USB Host Controller

° Upon Successful drlver - @ Standard OpenHCD USB Host Controller

B Standard OpenHCD USB Host Controller

I’ecognitiOn, the ST-Link device - § Standard OpenHCD USB Host Controller

i STMicroelectronics STLink dongle

ShOUId be fUIIy enumerated |n - USB Mass Storage Device

- @ USB Root Hub

the Windows Device Manager @ USB Root Hub

- @ USB Root Hub

as shown: . § USB Root Hub

- @ USB Root Hub
- USB Root Hub

WWW.EMCU.IT
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Step #5 — Driver Trouble Shooting

1. Open Device Manager 2 Device Manage

File Action View Help
L ol Mol ? Ml

2. Right-click on the & Network adapters

« . ” . . 4 -||l5 Other devices
STM32 STLink” Driver icon {5 ST™32 STLink
> -Wlf Portable Devices %
P - Processors

1] : D-Lgﬁﬁ' Sound, video and game controllers
3. Select “Update Driver LR Systom derices
Softw are” 4-§ Universal Serial Bus controllers

i Standard Enhanced PCI to USB Host Controller
i Standard Enhanced PCI to USB Host Controller
i Standard OpenHCD USB Host Controller

i Standard OpenHCD USB Host Controller

i Standard OpenHCD USB Host Controller

i Standard OpenHCD USB Host Controller

i USB Mass Storage Device

M

WWW.EMCU.IT
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Step #5 — Driver Trouble Shooting

4. Select “Browse my Computer Browse for driver software on your computer

fo r d r I Ver S O ftW ar e” Search for driver software in this location:
CA\Users\Sean\Documents h Browse...

[¥] Include subfolders

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 Internet for the latest driver
software for your device, unless you've disabled this feature in your device
installation settings.

= Browse my computer for driver software
Locate and install driver software manually.

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

6. Click “Next”

Lys
b L4 ArsiLicA
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Step #5 — Driver Trouble Shooting

* 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

& This driver is not digitally signed!

Tell me why driver signing is important

Nextk [ Cancel ]

Lys
b L4 ArsiLicA
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Step #5 — Driver Trouble Shooting

- 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

WWW.EMCU.IT
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b £ ArsILICA



http://www.emcu.it/index.html
http://www.silica.com/

Step #5 — Driver Trouble Shooting

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

updated your driver software” T h—
P E'-? Network adapters
» -l Portable Devices
> B Processors
> f«é}? Sound, video and game controllers
» - System devices
4. i Universal Serial Bus controllers
ﬂ Standard Enhanced PCI to USB Host Controller
ﬂ Standard Enhanced PCI to USB Host Controller
ﬂ Standard OpenHCD USB Host Controller
ﬂ Standard OpenHCD USE Host Controller
ﬂ Standard OpenHCD USE Host Controller
. i Standard OpenHCD USE Host Controller
l_a STMicroelectronics STLink dongle|
a USE Mass Storage Device
- § USB Root Hub

[ Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

STMicroelectronics STLink dongle

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

WWW.EMCU.IT
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Step #6 — Create a new WB project based on the ST

evaluation board

- Starting point of new design is to create the WB project.

« Execute the STMCWB 4.0.0

%%, STMCWE 4.0.0 v

» Choose the WB example project that best fits your need.
» 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

Example projects

Filename
SDH40x-5TEVAL-IFNOD3W1-Shinano.stme
SDH4D::-STEVAL-IHMO 22V 1-MB455-5hinanc-DUAL-
SDH40:-STEVAL-IHMO 22V 1-MB455-5hinanc-SINGL
SDH40x-5STEVAL-IHMO 24V 2-PMSM-SINGLE-DRIVE.
SDH40x-5STEVAL-IHMO 28V 1-MB455-5hinano-DUAL-
SDH40x-5TEVAL-IHMO28W 1-MB458-5hinano-SINGL
SDH40x-STEVAL-IHMO42Y1-5Shinano-DUAL-CRIVE.:
SDH40:x-5TM320518-EVAL-MB455-Shinanc.stme
SDH40:x-5TM232100B-EVAL-IHMO23V2-5hinano.stm
SDH40x-5TM32100B-EVAL-MB455-Shinanc.stmc
SDH40x-5TM3210B-EVAL-MB452-Shinanc. stmo
SDH40x-5TM3210E-EVAL-MB4558-Shinana. stme
SDH40:x-5TM322xG-EVAL-MB455-Shinanc.stme
SDH40:x-5TM3223023C-EVAL-IHMO451-5hinano-DL
SDH40x-5TM32303C-EVAL-IHMO 45V 1-5hinano-SIM
SDH40x-5TM32303C-EVAL-MB455-Shinanc-DUAL-L
SDH40:-5TM32303C-EVAL-MB455-Shinanc-SIMGLI
SDH40:x-5TM324xG-EVAL-MB4552-Shinanc.stmo

.

Microcontroller
family

WB project

Single drive

Dual drive

STM32F0x SDK40x-STM320518-EVAL-MB459-Shinano.stmc

STM32F100 SDK40x-STM32100B-EVAL-MB459-Shinano.stmc

STM32F103 LD/MD SDK40x-STM3210B-EVAL-MB459-Shinano.stmc

STM32F103 HD SDK40x-STM3210E-EVAL-MB459-Shinano.stmc

STM32F2x SDK40x-STM322xG-EVAL-MB459-Shinano.stmc

STM32F3x SDK40x-STM32303C-EVAL-MB459-Shinano-SINGLE-DRIVE.stmc
STM32F4x SDK40x-STM324xG-EVAL-MB459-Shinano.stmc

STM32F103 HD SDK40x-STEVAL-IHM022V1-MB459-Shinano-DUAL-DRIVE.stmc
STM32F2x No board available at stock

STM32F3x SDK40x-STM32303C-EVAL-MB459-Shinano-DUAL-DRIVE.stmc
STM32F4x SDK40x-STEVAL-IHM039V1-MB459-Shinano-DUAL-DRIVE.stmc
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Step #6 — Create a new WB project

 You will be asked to choose where to save the new project.
- Save In a working folder and rename it accordingly.

 This way, all the control stage parameters will be populated with the

r 3
. %% ST Motor Control Workbench [Noname000] (=] B [t
File Tools Help Documentation
.= o | @ Bl
HEEHX®+ Q@00
Control Stage STM32303C-EVAL
Label
STM32303C-EVAL
I
&
Drive Management
Conirol Stage
1o augmentsa
Variable Vaue
SDK FOC Library STM32MCP e 2 IC\IPHA0046 14\SOF T E\S K\STM32 PMSH FOC.
Motor type PMSM
Moo  STMIF I03C
[l P—T—
PMSM | STM32 MC PMSM FOC SDK 4.0

-/ WWW.EMCU.IT
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Step #7 — Setup power stage

-« Setup the power stage parameters according to schematic, data
sheet, UM, and/or measurements.

-
4 ST Motar Control Workbench [Noname000]

E)
File Tools Help Documentation
e X &+ O €

Power Stage

Power Stage

Drive Management

Control Stage
L Gugmentea
Variable Value Uni ~ Time Mator ld  Message
SDK FOC Library 5TM32 MC P E @ 10:36:04 Working folder is set to C:\VSS\MC\3PH\D046 14\SOF TWARE\FIRMWARE\Setup S TM32-FOC-SDK\STM32 PMSM FOC.
Mator type PMSM
Micro STM32F03C
e |

PMSM | STM32 MC PMSM FOC 5DK v4.0
&

(1) User can refer to tables of slides 11-12 for direct link on st.com.

) ihedaf] L
&7 ArSILICA
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Inverter power devices: max switching frequency, min dead time.

Step #7 — Setup power stage

- What are the power stage parameters?

Gate drivers: signal polarity, enabling signal

Current sensing and protection: topology, Rshunt, AOP, noise parameters

Bus voltage sensing: partitioning, range

Temperature sensing: V/T curve, range

AC input & PFC

Drive Management

Motor
o
info [
Power Stage

r N
%% ST Motor Control Workbench [Noname000] [= [ B [l
File Tools Help Documentation
s = (X)) | £
LEEH X ®s O
Power Stage MB459
Label

Micro STM32F03C

. i

Control Stage
L Gugmentea
Variable Value Uni ~ Time Mator ld  Message
SDK FOC Library 5TM32 MC P E @ 10:36:04 Working folder is set to C:\VSS\MC\3PH\D046 14\SOF TWARE\FIRMWARE\Setup S TM32-FOC-SDK\STM32 PMSM FOC.
Motor type PMSM

PMSM | STM32 MC PMSM FOC 5DK v4.0
&

ArsiLica
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Step #/7 — Setup power stage

* Some power stages are already present in the WB examples, open them,
create a dummy project and copy the power stage parameters from it.

Example projects |

Filename. \

SDHA0x-STEVAL-IFM003V1-Shi n#ﬁwﬂm\

SDKA0:x-STEVAL-IHMD 22V 1 -MB458-Shinanc-DUAL-DRI

SDKW.-_-W@B459-5hinan&EMGLE—DHME.stm: \
STEVAL-IFNOO3V1

SOH40E-STEVAL-IHMO MVZ—FIME@NGLE—DHWE.sth

SDK40x-3TEVAL-IHMO035V1-MB453-Shinanc:
SDKA0CSTEVALIHI0 28V 1-MB45S-Shinanc-SINGLE-DRIVE stmc
SDK403STEVAL-IHIM042V1-Bhinanc-DUAL-DRIVE stmc \ STEVAL-IHM034V2

SDK40x-5TM220518-EVAL-MB459-Shinano.stme——wn
SDK40x-STM22100B-EVAL-HIM023V2-Shinanc.stme s

SDHA40:x-5TM32100B-EVAL-MB459-Shinano.stmic \ STEVAL -IH MO42V1
SDK40x-STM3210E-EVAL-ME459-Shinano stmc
SDK40x-STM3210E-EVAL-ME459-Shinano stmc
SDK40x-5TM322xGE WAL ME455. Shinano stmc

SDK40x-STM3230§C-EVAL-IHIM045V1-S “DRTVE Stme STEVAL-IHM045V1
SDK40x-STM22203C-EVALIHMO45V1-Shinanc-SINGLE-DRIVE stmc
SDK40x-STM22203C-EVAL-MB459-Shinanc-DUAL-DRIVE. stme

SDK40x-5TM3230 JEVAL MB4ES.Shinanc-SINGLE-DRIVE.stmc .
MB459

SDKA0:x-STMI24xE-EVAL-MB455-Shingrrostre

Power stage Picture

stmic

4

N

EaEdE=A EE=EES
&7 57
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Step #/7 — Setup power stage

» Other power stage data can be found here

Rated Bus Voltage Info

IHM021v2 IHMO32v1 | IHMO25v1

[
60 60

Bus voltage sensing

Bus voltage divider 1/...

Min rated voltage (V) 45
Max rated voltage (V) 380 450 450
Nominal voltage (V) 325 325

W3 Rbrake

Polarity

Driving signals

Active high

Phases U, V, W High side polarity Active high Active hgh | Active high
Phases U, V, W Low side polarity Active low Active low | Active low
remperauresensing | | |
VO (mV) 1055 1055 1020
TO (°C) 25 25 25
AV/AT (mV/°C) 22 22 23.6
Max working temperature on sensor (°C) 70 70 70

WWW.EMCU.IT
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Step #/7 — Setup power stage

Over current protection IHM021v2 IHM032V1 IHM025v1
Comparator threshold (V) 0.5 0.55 0.5
Over-current network gain (V/A) 0.45 0.45 0.075
Expected over-current threshold (A) 1.11 1.22 6.25
Over-current feedback signal polarity Active low Active low Active low
Over-current protection disabling network

Over-current protection disabling network polarity Active high Active low

Current sensing

Current reading topology Three shunt One shunt | Configurable
Shunt resistor(s) value (ohm) 0.45 0.45 0.15
Amplifying network gain 29 2.92 1.7
T-noise (ns) 1250 -
T-rise (ns) 1250 1000
poverswienes | ]
Min dead-time 500 500
Max switching frequency 50kHz 50kHz
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Step #7 — Setup power stage

« Search the ST website for the

Table 4. STEVAL.

motor control

« Other parameters can be found in the user manual of the relative power boards.

part number of the board® (ex. STEVAL-IHM035V2)

|13 February 2014

DoclD022781 Rev 2

/4

.augmented

o nen

‘

STEVAL-IHMO35V2 "
‘—— u M 1 51 7 Parameter ettt we 7| Unit Parameter
’ life.augmented User manual 1CL shut-out Dizabled ICL shut-out
— - Dissipatve brake Disabled Dissipative brake
3-phase high voltage inverter power board for FOC and scalar Bus voltage sensing Enabied Bus voliage sensng
motor control based on the STGIPN3H60 (SLLIMM™-nano) Bus voltage divider 125 Bus vaitage dvider
Min. rated uoltage. 40 v Min_ rated voltage
Max rated voltage 380 v Max. rated voltage
Introduction Neminal voliage B v Nominal voltage
Temperature sensing Enabled Temperature sensing
The 3-phase high voltage inverter power board features the STGIPN3HB0 (SLLIMM™- —
nano) for both field-oriented control (FOC) of magnet motors vo 1055 m vo
(PMSM) and trapezoidal scalar control of brushless DC (BLDC) motors. Also referred to by o 28 °c L
the order code STEVAL-IHMO35V2, this 3-phase inverter is designed to perform bath the
FOC of sinusoidal-shaped back-EMF PMSMs and trapezoidal control of BLDC m Table 4. STEVALIHM035V2 motor control workbench ters dj
or without sensors, with nominal power up to 100 W. The flexible, open, high-perf pe———
design consists of a 3-phase inverter bridge based on: Parameter efacttuaine | Unit Parameter
* The STGIPN3HB0 SLLIMM ™-nano (small low-loss intelligent molded module) — — -
800 V 3-phase IGBT inverter bridge. aviat 2 mvre AVIAT
« The VIPer1s fixed fraquency VIPer™ plus famiy Max. working temperature on sensor 70 C Max. working temperature on sensor
The system is specifically designed to achieve fast and accurate ioning of t Overcurrent protection Enabled Overcurrent protection
thereby ing the requi typical of high-end lications suc Comgarator threshold 0.50 v ‘Comparator threshold
oriented motor control. Ovwercurrent network gain 047 wiA Overcumrent netwark gain
The board is compatible with 110 and 230 Vac mains, and includes a power supp! Expected overcurrent threshold 1.0838 A Expected overcurrent threshold
with the VIPer16 to generate the +15 V and the +3.3 V (or optionally the +5 V) su| . - . -
: Overcurrent feedhack signal Active | [ t feedback signal pol
voltage required by the application. Finally, the board can be interfaced with the ment feedback signal potarity e o vereumen ack signal polarty
STM3210xx-EVAL (STM32 microcontroller evaluation board), STEVAL-IHM022V" |  Overcurent protection disabiing Active low Overcurmnt protection disabling nemwork
density dual motor control evaluation board based on the STM32F 103ZE microce network polarity polarity
and with the STEVAL-IHMO033V1 (control stage based on the STM32F100CB Current reading topology ‘One shunt resistor Current reading topology
microcontroller suitable for motor control), through a i N 5 N
Shunt resistor(s) value 047 aQ Shunt resistoris) value
Figure 1. STEVAL-IHM035V2 evaluation board Amplitying network gain?' 291 Amplifying network gain
Trise 1000 ns Trise
Power switches 1500 Fower switthes
min. deadtime = min. deadtime
Power switches ) o Power switthes
max_ switching frequency = max. switching frequency
UMW driver e UMW driver
high-side druing signal ve gl high-side drving signal
UMW driver UMW driver
low-side driving signal Disabled low-side driving signal
complementad from high-side comglemented from high-side
UMW driver UMW driver
low-side driving signal Active low low-side driving signal
polarty polarity
Overcurrent protection disabling Overcurrent protection disabling network
netwark polarity Active low polarity
Current reading topology One shunt resistor Current reading topology

1. These VAlES are COMPULE 1O Wiy = 3.3 W, 118 Vigg e = 5V, ME VAL 3re VD = 1500 M V., AV/AT= 34 mVIC.
2 AMpITYING NENWOMK gan = 12 Tor F3pezniaal anve. Ses Sechon 841

www.st.com

(1) User can refer to tables of slides 11-12 for direct link on st.com.



http://www.st.com/web/catalog/tools/FM116/SC1077/PF259142
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Step #8 — Setup motor parameters

« ST MC Workbench — Motor section contains:
 Electrical 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.

s e NNl ["Motar- Electrica —
o ——
) 1K ® ® Q
M - L ||| ———
Blectrical paramet; ers
r=
. Re on
<
= =
M e Sposs -
— s sl Nominal Cu ment A
oooooooooooooo %
= i
nnnnnnnnnnn - A
| B EniConsta v
| [ [
v T 4
e ey ‘. i “ )] Moter - Se parameters
pradted oy
e e o
Pt :
ey Tt Sensors
iy o
Pt ‘ A [ Hall sensol
o 3
ot 1t P 0 a0 X 120
Quadrature encoder I
Pulses per mechanical revolution
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Step #8 — Setup motor parameters

- Select Surface Mounted PMSM in Motor — Electrical parameters —

Magnetic structure

life.augmented

-
Motor - Electrical parameters

Magnetic structure

/..L

Electrical parameters

Pole Pairs

Max Rated Speed

T g)
a
&
=
o
|-
=
w R
o
=
w
=

®
240 B v
0.600 2] mH
21 B A @At

!

2| VWms/Kipm
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Step #8 — Setup motor parameters

« Set Max Rated Speed with max speed of the motor according the specs of the
application.

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

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

« Keep checked "Auto" button near Demagnetizing Current.

[ Motor - Electrical parameters u

Magnetic structure [Surface Mounted PMSM_ ~|
Electrical parameters

Pole Pairs i

Max Rated Speed 4000 2 mpm

Mominal Cumrent 210 = A

Mominal DC Voltage 240 =V

Rs 0.35 2| Chm

Ls 0.600 = mH

Demagnetizing Cumrent 2.1 = A

B-EmfConstant 4.0 = Vims/Kipm

Kys

life.augmented



http://www.emcu.it/index.html
http://www.silica.com/

WsiLicA
Step #8 — Setup motor parameters

Pole pairs number

* The number of pole pairs is usually provided by the motor supplier,
but in case it's not or if you'd like to double check it:
« Connect a DC power supply between two (of the three) motor phases and provide

up to 5% of the expected nominal DC bus voltage. (You may also set current
protection to nominal motor current.)

* Rotate the motor with your hands, you should notice a little resistance, otherwise:
« if you are not able to rotate the motor, decrease the applied voltage,
« if the motor does not generate any resistance, gradually increase the applied voltage.

« The number of rotor stable positions in one mechanical turn represents the number
of pole pairs.

Blectrical parameters

)  Fols Pais p 3
Max Rated Speed 4000 2| mm
Nominal Current 210 =

DC voltage source

Lys
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Step #8 — Setup motor parameters

Stator resistance and inductance

 Using the multimeter, measure the DC stator resistance phase-to-
phase (Rs) and divide it by two.

» Connect DC voltage between two motor phases.

» Connect oscilloscope voltage and current probes as shown in the
figure.

* Increase the voltage up to the value where the current equals the
nominal value, rotor with align.

* Don’'t move the rotor anymore.

77, ASILICA
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Step #8 — Setup motor parameters

Stator resistance and inductance

Disable the current protection of DC voltage source.

Unplug one terminal of the voltage source cable without switching it off.

Plug the voltage source rapidly and monitor on the scope the voltage and
current waveform until you get something like the one shown in the figure.

The measurement is good if the voltage can be assimilated to a step and the
current increase like I, * (1-e t"UR),

Measure the time required to current waveform to rise up to 63%.

* This time is Ld/Rs constant. Multiply it by Rs and you'll get Ld value.

v w INOMINI LI vOrage 3.0 = v
0.63*., r-- : ) Fs 0.35 =/ Ohm
i ) s 0.600 < mH
N :% i Demaanetizing Cument 2.1 = A 7 &
T=L/R

AsiLica
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Step #8 — Setup motor parameters
BEMF constant Ke

* The B-emf constant represents the proportionality constant between
the mechanical motor speed and the amplitude of the B-emf induced
Into the motor phases:

VBemf = Ke * Wiec

- To measure Ke, it usually suffices to turn the motor with your hands
(or using a drill or another motor mechanically coupled) and use an
oscilloscope to look for the phase-to-phase induced voltage (Vg )

= AsiLicA
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Step #8 — Setup motor parameters
BEMF constant Ke

- Measure the Vg, frequency (fz.) and the peak-to-peak amplitude
(VBemf—A)

- Compute Ke in Vrms / Krpm:

Demagnetizing Cument A Auto
) [ i Constarnt 40 2] Vims/Kepm

WWW.EMCU.IT
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Step #9 — Setup drive parameters

 The list of initial settings should be as follows (leave default values unless
otherwise specified here):

* In Speed/position feedback management, select the main speed sensor to be used.
* In Drive settings choose a proper PWM frequency and Torque and flux execution rate in such a

way that the FOC rate = —=MJ/"¢1__ s compatible with the max FOC rate according to the
Execution rate
microcontroller used.

ST MC FOC SDK v4.0
STM32F4xx, STM32F3xx
STM32F103x HD/XL, STM32F2xx

STM32F103x LD/MD

STM32F100x, STM32F0xx

1shunt WeglLLg;ling IPMSM MTPA 3shunt Dual FOC HF I

Sensor-less

WWW.EMCU.IT

Lys
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Sensor-less

Feed Forward (STO +PLL)

FreeRTOS

F103, F2xx

(STO +
Cordic)

Encoder Hall sensors

Debug &
Tuning

Ics™

Max FOC®

F103 ~23kHz
F2xx ~40kHz

Max FOC®

F3xx ~ 30kHz
F4xx ~50kHz

ST MC
Workbench
support

USART based
com protocol
add-on

Max FOC
F100 ~11kHz
FOxx ~12kHz

Max FOC®)
~23kHz

Max Dual
FOC®)

F103 ~20kHz
F2xx ~36kHz

Max Dual
FOC®)

F3xx ~27kHz
F4xx~45kHz

(1) High Frequency Injection
(2) F1,F2, F4
(3) Max FOC estimated in sensorless mode
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Step #9 — Setup drive parameters

 In Drive settings, decrease Cut-off frequency of torque and flux regulator down to 2000
rad/s if power stage — current reading topology is single shunt.

* In Sensing enabling and FW protections, uncheck those sensing not supported by
power stage and check any “Set intervention threshold to power stage xxx” buttons.

 In Drive settings, initially set default target speed to at least 20% of maximum

application speed.

 In additional features, start without any additional method (possible to add them later).

-
% ST Motor Control Workbench [Noname000]

[E=SEER X))

File Tools Help Documentation

Lo X®s O

Drive Management

“ QO

FwW

Label

HW |

""\___| & ‘

H
£

&

Variable

SDK FOC Library
Motortype

Micro STM32F303C

STM3ZMCP...
PMSM

Value Uni *

Time:
@& 27

Motor

Id  Message
Working folder is set to C:\VSS\MC\3PH\0046. 14\SOFTWARE FIRMWARE\SetupSTM32-FOC-SDK\STM32 PMSM FOC...

e ——
’I PMSM | STM32 MC PMSM FOC SDK v4.0
‘ L
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Step #9 — Setup drive parameters

* In start-up parameters, check the basic profile.

+ Set current ramp initial and final values equal to motor Basic
nominal current value / 2 (if load is low at low speed, e Menagement st up pometer =2
otherwise it can be set up to 0.8-1.0 times nominal E
current value). e

* Set speed ramp final value to around 30% of maximum e —— L N
application speed. QTP - T g

+ According to motor inertia it may be required to s S oz
increase the speed ramp duration. e = B S S M i

+ Set minimum start-up output speed to 15% of e e e
maximum application speed (if required, decreased it [t it = __Ew) ] -
Iate r)- [Eﬂ\matedsueed Band tolerance lower limit 100.00 ; % ]

 Set estimated speed band tolerance lower limit to

93.75%

* Enable the alignment at the beginning of your
development (duration 2000 ms, final current ramp
value from 0.5 to 1 times motor nominal current
according to load)

&7 _
b £ ArSILICA
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Step #10 — Parameter generation

* Once all the parameters have been entered in the ST MC Workbench, select
the output path in the option form and choose ‘SystemDriveParams’ present
in the FW working folder.

 Click on the ‘Generation’ button to configure the project.

Option Farm @

ntation Template folder:

E * Jf ) | &= - ‘ <application_folder="working‘templates_040000%PMSM* v Defautt
(L) | &= )
. N

Outnut faldar:

e D
+
Rk M \System Drive Pasms™ v [ Browse ] Defautt I
ba )
Environment macros
Template default folder lication_folder=‘working ztes_(40000\PMSM

Output default folder  <working_folders\STMCWE_Output'.

Application folder C:Program Files (x86)%5TMicroelectronics\FOC SDKNSTMCWE
4 |, 5TM32 PMSM FOC LIBw4.0
4 Web Working folder CHVSS\MCW3PH D046, 14\ S0FTWARE\FIRMWARE"\Setup\STM32-FOC-5DKA\STM32 PMSM FOC LIBv4.0"Co
1 €l
) Available macros:
L FreeRTOSP I'Oj ect <defa_uh__fo\der> the defautt folder fcrtemplate or output
<application_folder>  the STMCWE application folder T
b | LCDProject <working_folder> the cument project folder atatien

> 1 Libraries —) O 8 8¢

) MCApplication

s\ mcuiblery o/ e +
Iy PFC_Project
8 Project
. SystemDriveParams
I UlLibrary
B g Utilities

WWW.EMCU.IT
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Step #11 — Compile and program the micro

* Run the IAR Embedded Workbench. | /& IAR Embedded Workbench

* Open the IAR workspace (located in Project\EWARM) folder according to the SYSTEMS
microcontroller family (e.g. STM32F10x_Workspace.eww for STM32F1).

- Select the correct user project from the drop-down menu according to the control stage
used (e.g. STM32F10x_UserProject - STM3210B-EVAL).

i compile
« Compile and download. &pmgram
. Y
& STM32F10x_ Workspace - IAR Embedded Workbench IDE / EENX
File Edit View Project Tools Window Help __I/
DEHF S 2R o ~A/vYyeiEpeeannwnslialy
T-_@_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_‘l readme.b(t| fD v X
STM32F10x UserF'r0|ect STM3210B-EVAL I 1 T —
_________________________ 5 . o=
Files 3 % @file  README.TXT
B [ESTH32F1 0x_Warkspace 4 # @author STMicroelectronics - System Lab - MC Team
L& 1 STM32F10x_UserProject - STM3210B-EVAL v 5 * @version 4.0.0
& [ Motor control [ * [(date 28-May-2014 10:45
L@ CIMC Application . 7 * @brief  STM32 PMSM FOC library v4.0; README.TXT
. ] *hk *
I—E[:IMClerary 3 * @attention E
| Fainterace 2 . E
| l_E-‘D“b 11 * <hZ><center>scopy; COPYRIGHT 2014 STMicroelectronics</center></ha>
| [ MC_Library_STM32F10x_dual_drive.a 12 *
| [— MC_Library_STM32F10x_single_drive.a 13 * Licensed under MCD-5T Liberty 5W License Agreement V2, (the "License™):
[:lSystem & Drive Params 14 * You may not use this file except in compliance with the License.
select —E [ Std project template . 1: : You may cbtain a copy of the License at:
roject 0] Userinterface : 17 * http:// t /aoft 1i t_liberty v2 i
proj main.c . 1 : p://wWww.3t.com/software_license_agreement liberty v.
r readme.trt_ 19 * Tnless required by applicabkle law or agreed to in writing, software
stm3efllx_itc . 20 * distributed under the License is distributed cn an "AS IS" BASIS,
strn 321 Oe_MC_ite . 21 % WITHOUT WARRANTIES OR CONDITIONS OF RNY KIND, either express or implied.
Timebase.c * 22 * See the License for the specific language governing permissions and
UTask.c x 23 * limitations under the License.
1 [ Output 2 *
25 i * WWW EMCU.IT
*
r | STM32F10%_UserProject y |2'ﬁ - =l
’I Ready Ln 8, Col43 System NUM =
N
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Step #11 — Compile and program the micro

« Optionally, run Keil uVision.

KA Keil uVisions

* Open the Keil workspace (located in ProjecttMDK-ARM) folder according to the
microcontroller family (e.g. STM32F10x_Workspace.uvmpw for STM32F1).

>

KEIL

Tools by ARM

« Select the proper user project from the drop-down menu according to the control stage
used (e.g. STM3210B-EVAL).

« Compile and download.

/

program

7
KA CAVSS\MC\3PH'\0046.14\SOFTWARE\FIRMWARE\Setup\STM32-FOC-SDK\STM32 PMSM FOC LIBv4.0\Web\Project\MDK-ARM\UserProject\STM32F 10x_UserProiser®proj - uVision E@g
File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help -
NSEd| s Al LR = E | @ snoue Eaefale o elEF) s
= B %2‘{ STM3210B-EVAL S| & B Q o)
- -
Pr(y P o ——— [ resdment - x
’,ﬁE WorkSpace S -
Ea 27 R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R F
* @file RELDME . TXT
Clibrary_interface_common * @author STMicroelectronics - System Lab - MC Team
B - ® i =
-7 MCLibrary_interface @version 4.0.0
Ny 4 MCLibrar lib * @date 28-May-2014 10:45
o - ) .y * @brief  S5TM32 PMSM FOC library v4.0; README.TXT
;] MC_Library_STM32F10x_single_drive.lib T T T T T T E T T T T T
MC_Library_STM32F10x_dual_drive.lib # @attention
{77 MCApplication_interface *
I {77 MCApplication_private * <hZ2><center>&copy; COPYRIGHT 2014 STMicroelectronics</center></h2>
compile B .
Select * Licensed under MCD-ST Liberty SW License Agreement V2, (the "License");
. * You may not use this file except in compliance with the License.
pl‘OjeC'[ # You may obtain a copy of the License at:
=
- w—
D RVMDK * http://www.st.con/software_license_agreement_liberty v2
{77 Ullibrary_interface *
--{:l UlLibrary_private * Unless required by applicable law or agreed to in writing, software
{77 UlLibrary_src * distributed under the License is distributed on an "AS5 I5S" BASIS,
{:l Project * WITHCUT WARRANTIES CR CCNDITICNS CF ANY KIND, either express or implied.
"{:I Systern & Drive Params # See the License for the specific language governing permissions and
{:‘ Doc * limitations under the License.
BB BB BB BB B R R BB BRRRB R BBRRRBRRBBRRRRRRRRRH -
[iE] Project Books | {} Functions | [0, Templates < Ll | C
o
’I ST-Link Debugger L:26 C:5 o
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Step #12 — Program LCD FW

* Run the ST-LINK Utility. ', STMB2 ST-LINK Utility

* File — Open file... and select the .hex file (located in LCDProject\hex) according to the
control stage used (e.g. STM3210B-EVAL.hex).

» Target — Program...

U8, STM32 ST-LINK Usility o (e |
File Edit View Target ST-LINK Help gramn Files (x86) » STMicroelectronics » FOCSDK » STWM32 PMSM FOC LIBv4.0 » Web » LCDProject » hex
Hd @442 B
Memory display Device Information
Address:  0x08000000 + Size: 0x1544 Data Width: 8 bits - E:::: D -~
Revision 1D Mame Date modified Type Size
Device Memary | File : STM3210B-EVAL.hex | Flash size
STIS2108 £0A hex], Adcress range [Px0E010000 Ox0e0 1CE5C] | | STEVAL-IHM022V1_DUALDRIVE.hex 6/25/2014 4:24 PM  HEX File 157 KB
address o [t [2 [3 Ja [s [6 |7 Je o [a [6 [c [0 e [F [ascm -
008010000 |10 (4F 00 20 E5 01 0L 08 50 52 1A 00 21 02 Ol 08 [ | STEVAL-IHM022V1_SINGLEDRIVE.hex 6,/25/2014 4:24 PM HEX File 142 KB
CHEOTOOD AL |00 | 08 P8 0L 0L 08 (P |01 0 B 0 0 0 0 || STEVAL-IHMO33V1_DUALDRIVE hex 6/25/2014 4:24 PM  HEX File 140 KB
008010020 (00 (00 00 00 00 00 00 (00 QO 00 00 (00 F7 0L QL 08 .
008010030 [F9 (01 01 08 00 00 00 00 FB 01 (01 08 FD 01 01 08 ... || STEVAL-IHMO39V1_SINGLEDRIVE hex 6/25/2014 4:24 PM HEX File 140 KB
008010040 |FF (01 01 08 FF 01 o1 (o8 FF 01 01 (08 FF 0L 01 08 e STM32F2i dual.hex 6/25/2014 4:24 PM  HEX File 159 KB
008010050 |FF |01 01 08 FF 01 01 |08 FF 0l 01 |08 FF 0L 01 08 Y j— - T ' ]
008010060 |FF 01 (01 08 FF 0L Ol (08 FF 01 01 (08 FF 0L 0l 08 Fo. || STM322xG-EVAL hex 6/25/2014 4:24 PM HEX File 145 KB
008010070 [FF (01 01 08 FF 0L 01 (08 FF 0L 01 (08 FF 0L 0L 08 . STM324xG-EVAL hex 6/25/7014 4:24 PM  HEX File 143 KB
008010080 |FF (01 (01 08 FF 0L 01 (08 FF 01 (01 (08 |FF 01 0L 08 §...j...f..fe. _ f— e
f‘ = | . || STM3210B-EVAL hex 6/25/2014 4:24 PM  HEX File 142 KB
| STM3210E-EVAL. hex 6/25/2014 4:24 PM  HEX File 139 KB
15:01:45 : [STM3210B-EVAL.hex] opened successfuly.
| | STM32100B-EVAL hex 6/25/2014 4:24 PM  HEX File 84 KB
|| 5TM32303C-EVAL_DUALDRIVE.hex 6/25/2014 4:24 PM  HEX File 155 KB
|| 5TM32303C-EVAL_SINGLEDRIVE.hex 6/25/2014 4:24 PM  HEX File 139 KB
: =— — STM320518-EVAL. hex 6/25/2014 4:24 PM  HEX File 84 KB
blsmnnected Pevloe ID @ e kore State : Device Memary Mot Selected —
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Step #13 — Run the motor

* Arrange the system for the run:
« Connect the control board with the power board using the MC Cable.
» Connect the motor to the power board.
» Connect the power supply to the power board and turn on the bus.

- If the board is equipped with the LCD:
» Press joystick center on Fault Ack button to reset the faults.
» Press joystick right until the Speed controller page is reached.
» The press joystick down to reach the Start/Stop button.
» Press the center of the joystick to run the motor.

STM32 FOC SDK STM32 FOC SDK

Configuration and debug Speed controller
Motor . Ctrl mode ~Set point
K 'EI [Spd/Trq_ [ 9 rraults —f Target speed Measured speed
~Power board status - 3 ‘. 1 1500 U r‘pm 1500"‘Pm
DC Bus volt [24 @ Ml Ramp duratlon |
Heatsink T° [35 & s (1000 &ms [Exec Start/Stop - ‘
“DAC Settings > Under volt —PID ga1ns Flux wk. tuning —
ci[__[g Tl |owr v fsaom Fé’? :
Over temp 500 u 5§
ch2 | b || .
s (L _Fault ack 0 Cr]

Motor selected: 1

Lys
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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 RS232 dongle (and a null modem

cable).

* Open the Workbench project used to configure the FW 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.
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