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Motor Control Development Workflow

#2 — Motor Characterization

Hardware Motor
Setup Characterization




Hands-on:

How to set
motor, power stage,
startup,... parameters
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Tools: ST Motor Control Workbench -

The STMCWB software reduces the design effort and time in the STM32 PMSM
FOC firmware library configuration. The user, through a graphical user interface
(GUI), generate all parameter header files which configures the library according

with the application requirements Quick setup of the library according

with customer needs
% ST Motor Control Workbeneh [User Projecd ~ =  om o o )

File Tools Help Documentation

o . )
EH X2+ O 00O
Motor: BullRunning - Control Board: P-MUCLEC-IHMOGT/002 35k - board: NUCLEO-F302R8 - Power Board: P-NUCLEOQ-IHMODT/002 35k - board® X-NUCLEC-IHMOZMT r

Liio. ougmentacd

Bus Voltage

ACInputinfo S —
ny J_ Rated Bus Votage

I Sensing
o
o g V-3V m

]

9 Control Unit
Firmmware

Elec aramet
gnieti e face Mounted PMS
ectric: eters - I
e s mEe e 0 |
Pole Pairs Lo Time =) LT (e =02 —1s ‘H
] 5 ¢ 5 2000 = =
Max Rated Speed = H‘ & ox T [ | THRCINE ., § |Pensity’ Al persmeters wil be diss l
ominal Curent A @ 01726 P R | SN T 2 |Ibedsabled |
O 0217 alom  plme s : s
T LR ER ki il 1] 08:17-26 » [0 — - = s E
fpoon | mH . : S 00
e . oo o o 4
emagnetizing Cument A @A + Info / Errors / Wamin [ ] S
Eric T vt FOC sacaver
— - =
r Enatla £l
A — = 5] e
== 0
|
' I et 1
life.augmented | I
\ —




Hands-on:
How t0O measure motor parameters

life.a



Q

s Create new project mm
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* Press the button New Project

+% 5T Motor Control Workbe

File  Toocls Help  Documentation

‘T' New Project = Load Project f 7 ) Motor Profileras

Motion Control Suie ¢ T

Recent Projecis

Filename ggfé Type MCUs control board power board motor i
STM32F301x6/2 - .
IHM16_MP.stmex 430 SNGLE oo oonars NUCLECQ-F302RS BulRunning
F303_HM16_GMB.stmcx 5.0.0 SINGLE  STM32F303xE NUCLEO-F303RE X-NUCLEO-HMOTHA GmB 1600
STM32F301x6/2 -
c =
F302_HM18stmex.stmex 5.0.0 SNGLE oo moorars NUCLEO-F303RE X-NUCLEO-HMOTHA GMB 160015 L
F303_IHMOT.stmex 5.0.0 SINGLE  STM32F303xE NUCLEO-F303RE X-NUCLEO-HMOTHA GmB 1600
STM32F3015/2 - P-NUCLEO-HM001/002 35h -  P-NUCLEC-HMO001/002 35h -
c
s il SNGLE  cryaoFaozxeis board: NUCLEO-F302R3 board: X-NUCLEO-HMO7M1 i =
4| i | »

Example Projects

Filename Type MCUs control board power board motor -

. STM3IZFI01 2518 - . - .
NUCLEOQ-F302R8-}-NUCLEQ-IHMO8M 1-Shinano SINGLE STMAZFI02E/E NUCLEOQ-F302RE8 X-NUCLEO-HMOEM1 Shinano LADSZ-080E:
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5o Select the Application type

N
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N

New Project @

System
@ Single Motor (©) Dual Mators

« 1 - Select “Custom”
Application type R —

Motor Control Kit
P-NUCLEQ-IHMO01/002 35h

Control: NUCLEO-F302R8

« 3 — Select “MC Kit” picn e

STM32F302R8

Select boards check box i

Power: X-NUCLEQ-IHMO7M1 35h

) Power & Control

- | STM32 Mucleo Pack FOC and 6-step control for Low voltage 3ph
motors

based on DC Input voltage 8- 48 Vdc
L6230PD Output pk current up to 2.8 Apk
Nominal Power up to 40 W
I A iy
@ Active
Motor
Generic Low voltage <= 501/ - Maagnetic structure Surface Mounted
Pole Pairs s
Mator low voltage Nominal Speed 4000 rpm

Nominal Voltage 24V
Hominal Current 1.8 Apk

f [ ok ][ Ccancel
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Use motor in MC Workbench mma

* Select “P-NUCLEO-IHM001/002 3Sh” in MC Kit part

New Project @
Application type System
Custom @ Single Mater () Dual Motors

P-MUCLEQ-IHMDO1,/002 35h

+| STM32 Nucleo Pack FOC and &-step control for Low voltage 3ph
motors

Control: MUCLEO-F302ZR8

bazed on
STM32F302R8

Power: X-NUCLEQ-IHMO7M1 35h

bazed on
LE230FPD

ST-LINK/V2 Embedded et

I

@ Active

DC Input voltage & - 48 \Wdc
Qutput pk current up to 2.8 Apk
Nominal Power up to 40 W

Generic Low voltage <= 501

Motor low voltage

- Maanetic structure Surface Mounted
Pole Pairs prd
Hominal Speed 4000 rpm
Hominal Voltage 24
Hominal Current 1.8 Apk

[ ok

J ’ Cancel
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oS5 Select the motor mm

- Select Generic Low voltage <=50V at the bottom of the
window New Project. [ 8

Application type System
Custom - @ Single Motor (”) Dual Motors
Select Boards: () Inverter @ MC Kit () Power & Cortrol
Motaor Control Kit
P-MUUCLEC-IHMOO1/002 3Sh + | STM32 Mucleo Pack FOC and &-step control for Low voltage 3ph
motaors

Control: NUCLEO-F302R8

based on ST-LINK/V2 Embedded
STM32F302R8

Power: X-NUCLEQ-IHMO7M1 35h

based on DC Input voltage & - 48 Vdc
LE230PD Qutput pk current up to 2.8 Apk
Nominal Power up to 40 W

@ Active

Motor

Generic Low voltage <= 501 Magnetic structure Surface Mounted

Pole Pairs z
Motor low voltage Nominal Speed 4000 rpm
Nominal Voltage 24V
Nominal Current 1.8 Apk

1S7,; *
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PMSM - motor parameters

STMCWB — Motor section contains:
* Electrical motor parameters
« Motor sensor parameters

(=] w3
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Qi F Motor - Electrical parameters
| - H H % @ + U Q 6 I
Motor: GimBal - Control Board: NUCLEOFI3RE -  Power Board: X-NUCLEO-HMIEMT ‘—
” i Magnetic structure
A | Rated Bus Voliage X
Q 2V Y Electrical parameters
| Rs
| 9 Debrars Pole Pairs
Control Unit  Phoso u SR I8
Max Rated Spesd
-
Diive Mana N
-  Phose w e MNominal Cumrent
! Curent
ensing .
MCU and -. % —— j MNominal DC Voltage
Clock Freq, I 1 3 Profection }
! Ls
DAC !
functiondliity ,,,,,,,,,,,,,,,,,,jﬂxg"siwgn ,,,,,,,,, I Demagnetizing Cument
B-EmfConstant
[ mete o
— e — Motor - Sensor para rs
PWM frequency He & 031707 The PFC'is
?""5‘" 52:“’” man e oo The ‘Sensor.
ensor selsction auwx - & 09707 F2meus are
;:rque;mm Execution rate : "l e s F103 Hen ) Sensors
s voltage sensing e <
« n » Info / Enrors / Wamings | Change Log| H
all sensors
I Sensors displacement 120 | deg
Placement electrical angle 240 deg
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Cuadrature encoder

Pulses per mechanical revolution

2000
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[ Surface Mounted PMSM

=

250 ]| Ohm
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325.0 B v

8.000 [ mH

20 B A Auto
220 2 vms/Kpm
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» Select either Internal PMSM or Surface
Mounted PMSM according to the
magnetic structure of your motor

* If you don’t have this information you
need to measure both Ld and Lqg
iInductance for verifying it

o |IF BEA(GER)(GER) RN =) SM-PMSM

« See next slides for learning how to
measure motor inductances

o PMSM - Electrical motor parameters

o
Mator - Electrical parameters

Magnetic structure

Blectrical parameters
Rs
Pole Pairs

Max Rated Speed

Surface Mourted PMSM — +

2.50 | Ohm
4

6000 = mm
2.00 = A
325.0 &V
8.000 | mH

20 2 A [¥] Auto
220 = \ms/Kpm







