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Introduction

Compact 3-phase motor drive system solution

Designed for sensorless motor control

Spin your motor with easy-to-use GUI for
tuning of motor

The hardware board and motor control software
provides:

D D A A

Sensorless control and direct & smooth startup
using inductive sensing

— 3 PH/ 2 PH modulation FOC

— Over-current protection

— Speed controlled using GUI

Copyright © Infineon Technologies AG 2017. All rights reserved.




afineon

Motor drive evaluation board
Hardware and software
Tools

Getting started

Resources

Copyright © Infineon Technologies AG 2017. All rights reserved.



(infineon

System overview

» IMC101T-TO038 Microcontroller

— iMOTION™ flexible control solution for
variable speed drives. It performs

sensor less field oriented control Software package (downloadable from

(FOC) www.infineon.com/iMOTION ™

— Includes J-Link debug interface by - MCEDesigner
SEEEET - MCEWizard

- MCEDesigner v2.2-based GUI for - IMC101T-T038 MCE software package
parametrization and tuning -

> Half bridge gate driver
EiceDRIVER™ 2ED28073J06F

» CoolMOS™ IPN60R1K5PFD7S
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System overview

For example the EVAL_DRIVE_3PH_PFD7 Kit consists of:

»  EVAL_DRIVE_3PH_PFD7 board
»  KIT_XMC_LINK _SEGGER V1
» Micro-B USB cable

»  MCEDesigner
»  MCEWizard

» IMC101T-T038 MCE software package installer
(downloadable from www.infineon.com/iIMOTION™ )
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System overview

Block diagram description:
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Hardware overview

»  Kit name
- EVAL_DRIVE_3PH_PFD7

»  Kit description
- EVAL_DRIVE_3PH_PFD7 board
- USB cable
— KIT_XMC_LINK_SEGGER_V1 - Isolated debug probe

»  Order number
- EVALDRIVE3PHPFD7TOBO1

»  Input voltage/output power
— 230 V,/100 Watt max
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Hardware overview

Infineon parts utilized on EVAL_DRIVE_3PH_PFD7 board:

IMC100 Microcontroller IMC101T-T038
600 V half bridge gate driver 2ED28073J06F
600 V CoolMOS™ IPN60R1K5PFDS

3.3 V LDO regulator IFX1117ME V33
‘ YR
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Hardware overview

To properly setup the board, follow these steps:

AC power input 230 V-

Connect AC source to
EVAL_DRIVE_3PH_PFD7
board

Connect 3-phase
motor wiring to
‘U V W’ connector

pigbgieny s

Connect to PC via
micro-B USB cable

223008  3ésess

Connect XMC™ link’s :
ribbon cable to pin 1 of . XMC™ link for debugging the
debug connector = source code in MCEDesigner
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Software setup

Digital Motor Controller (iMOTION™)

Download
MCEDesigner
MCEWizard
IMC101T-T038 MCE software package installer

from: www.infineon.com/iMOTION™

y N
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IMOTION™ MCE_Wizard and MCE_Designer

Run the MCE_Wizard and MCE_Designer.exe files and follow the instructions.
Download Micrium pC/Probe™ for XMC™ installer package from:

www.infineon.com/ucprobeXMC™

Installation requirements:

., PC with Windows 7,
Windows 8, Windows 10 -
32 bit & 64 bit

> RAM - 3 GB or more



http://www.infineon.com/ucprobexmc
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MCE Wizard step by step

After installing the MCEWizard, the shortcut for MCEWizard appears on the
Windows desktop.

Double click the shortcut to open the MCEWizard and configure the
parameters for evaluation boards or motor.

£ T .

If both I have modified the circuit board” and “"Enable advanced question” checkmarks are
selected. Please refer to the User Manual of the corresponding power board for additional
information.
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MCE Wizard step by step

Select the control board, Eval-M1-101T start the MCEWizard system setup
procedure by clicking the "Next” button in the right bottom corner.

£ T .
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MCE Wizard step by step
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Make sure that "I want to modify the PWM frequency” checkmark is

selected to be able to modify the motor PWM freq.

@) Infineon Technelogies - MCEWizard 2.0.1.1

File JumpTo Help

Options Page

Current Configuration
Praduct Family:
Product Name:

Motorl Shunt Configuration:

MCE Clock Freq:

Motor 1 PWM Fraq:

Custom Circuit Board:

Additional Options

Firmware Version:

Motar 1 Shunt Confuguration:

Base Configuration Options

IMOTION2 MCE
IMOTIONZ

Leg Shunt

96 MHz

6.0 kHz

Disabled

v1.01.05 ~

Warning: Make sure shunt configuration matches with

hardware

Previous
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System Frequencies
[ 1 want to modify PWM frequency

Matar 1 PWM Frequency [

Fast Cantrol Rate [

Contral Input:

Warning: Too high PWHM Frequeney or wrong control input
may lead to no response at all to external commands.

Script Function Options
Script Function: Disable
Motor Controller IC Package TS50F
Warning: Make sure package matches with hardvare

CPU Usage/Loading

rotal mce usage: [N 3106 usage

Warning: Total MCE Usage should be limited to 90% to allow
CFU avallability for other tasks
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MCE Wizard step by step

Please insert the motor model name.

@R} Infineon Technologies - MCEWizard 2.0.1.1
File JumpTo Help

Question 27 : Motor 1 Motor Parameters - Motor Model Name

Motor 1 Motor Parameters
Question 27 - Motor Model Name Expand Plcture |

This question is provided for the user's convenience for the
purpase of identifying the mator.

Motor maodel name should be single word with no white Space
or Tab KEY.

5:05040- 308602230668
&Nm les2.1A
Vi 000nmin
NN Max=zo00/2600TmIN
IMBS  IPB4  TH.CLF

5SME0Z2HXPO018(Welling-56-8) |

Previous
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MCE Wizard step by step

Please insert the motor rated continuous current.

(&) Infineon Technologies - MCEWizard 2.0.1.1
File JumpTe Help

Question 28 : Motar 1 Mator Parameters - Matar Rated Amps
Motor 1 Motor Parameters
Question 28 - Motor Rated Amps Expand Picture
This is the continuous rms eurrent rating for the motor

hould be within the current capability of the pover
circuit at the target switching frequency.

230
IP&:  TH.CIF
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MCE Wizard step by step (een

Please insert the motor number of magnetic poles.

@
Question 29 : Motor 1 Motor Parameters - Motor Poles

Motor 1 Motor Parameters
Question 29 - Motor Poles Expand Picture
The number of magnetic poles in a full mechanical cycle.

There Is one elactrical cycle for every pair of magnetic poles. 4 pole motor

Check the pole number by counting the positive and negative p: number
peaks in the motar back EMF waveform aver a full mechanical of poles
revolution.

yal
O ooirinat = = €21,
Arastriaat 5 e

Back | 1 |

EMF | 7=
t
P~ i~

2 a

' '
Mechanical
—-
cycle

Previous
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MCE Wizard step by step

Please insert the motor phase winding resistance.

&\ Infineon Technologies - MCEWizard 2.0.1.1
File JumpTo Help

Question 30 : Motor 1 Motor Paramaters - Motor Stator Resistance

Motor 1 Motor Parameters
Question 30 - Motor Stator Resistance

Expand Picture

This is the per phase winding resistance of the motor.

When measuring the winding resistance between two phase
terminals divide the result by two to get the the per phase
resistance value for bath ¥ or delta connected motors.

I the motor winding resistance is low, you will need to adjust
for cable and contact resistance.

38.5| Ohms/phase

Previous
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MCE Wizard step by step
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Please insert the motor phase winding inductance.

@) Infineon Technologies - MCEWizard 2.0.1.1
File JumpTo Help

Question 31 : Mator 1 Matar Parameters - Motor Lq Inductanca

Motor 1 Motor Parameters
Question 31 - Motor Lq Inductance
This is the per phase winding inductance at rated current.

When measuring the winding inductance between two phase
terminals you will always read twice the per phase inductance
value.

Consult with the motor manufacturer to determine the
inductance at rated current, accounting for saturation effects.

When working with interior permanent magnet motars the
inductance varies with mechanical angle. Lq is the quadrature
axis Inductance and Is maximum inductance of the winding.

Answer:

Previous

Surlaue Magnel Mulor
- uniferm Inductance

Expand Picture

I lerior Pannanenl Magnet Molor
- Inductance varies wth angle

' ]\/\/’\/\/

Machanical Angia

Copyright © Infineon Technologies AG 2017. All rights reserved.

Machanica Angla




infineon

MCE Wizard step by step

Please insert the motor back EMF constant (Ke).

@\

Questian 33 : Motor 1 Motor Parameters - Motor Back EMF Constant (Ke)

Motor 1 Motor Parameters
Question 33 - Motor Back EMF Constant (Ke) Expand Picture

The line-neutral back EMF constant expressed in volts rms per
1000RPM.

This parameter will be available on the motor datasheet and is
often printed on the nameplate.

You can check Ke by driving the motor and measuring the line
line back EMF waveform. You need to convert the line-line peak
voltage to line-neutral rms voltage. This measurement does not
have to be at 1000RFM, but can be measured at a lower RFM
and proportionally scaled to 1000RPM. You need to convert the
back EMF electrical cycles per second to RPM.

If the Ke is not expressed as volts rms then you may be working
with a brushless dc motor. You can identify a brushless dc
motor from the non-sinusoidal back EMF waveform. In this case
you need to calculate the rms from the wave shape or use an
oscilloscope utility to measure the rms value.

V{In-rms)/krpm

Previous

for additional information on how to measure the back emf please follow the” How to measure
motor parameters ” document .
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MCE Wizard step by step

Please insert the motor maximum speed RPM.

Q) Infineon Technologies - MCEWizard 2.0.1.1

File JumpTo Help

Question 34 : Motor 1 Application Information - Motor Max RPM

Motor 1 Application Information
Question 34 - Motor Max RPM Expand Picture
This is the maximum speed specified by motor manufacturer.

Internal speed scaling is based on Motor Max RPM:

16384 = Motor Max RPM
Rated Speed

Torque (Nm)

veltage
Curert limited sprad s
Warning: Wrong Motor Max RFM value may lead to mechanical Epwed ranga (feld war
unstability and may cause accident

Previous
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MCE Wizard step by step
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Please enable the inductive sensing for smooth motor startup.

€A\ Infinean Technologies - MCEWizard 2.0.1.1
File JumpTo Help

Question 46 : Motor 1 Application Information - Inductance Sensing

Motor 1 Application Information
Question 46 - Inductance Sensing

Enabling inductance sensing allows the controller to sense initial
rotor position more accurately, thereby allowing the motor to
start smoothly. Without inductance sensing, the controller
attempts to start the motor by injecting motor current at a pre
determined angle which may, sometimes, result in a snappy
start-up.However, enabling Inductance Sensing may cause
Motor GateKill Fault for certain matars. In that case, it is
recommended to disable the Inductance Sensing

Answer:

Previous

Infineon

Expand Pictura

Enable
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Generate the motor parameters file

In the verify parameters window press “Calculate” and then press on
“Export to Desigher” to generate the motor parameter file.

Verify Parameters

ing is 8.20 counts/Volt and max measurable voltage is 499.54V
#4 : Motor 1 Current Feedback Scaling
The Mator Current Feedback Scaling Is 775.63 counts/Apk and range is 2.64 Apk

Copyright © Infineon Technologies AG 2017. All rights reserved.
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Load the m/c files

Open the "MCE Designer” go to File -> Open

R\ Infineon Technelogies - MCEDesigner Ver 2. 0. 1. 1
File | View Help
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Load the m/c files

Go to Desktop-> IMC101T-T038 -> IMC101T_V1.01.05 and open
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Load the m/c files

?Go to Tools -> Programmer
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Load the parameters

Chose “Program firmware and parameters” PFD7 test.txt and PFD7test

Chose for Parameter “"PFD7 test.txt” and for firmware “PFD7 test.idf”

File View Prstersnces Tools Window _Hel
| = & = &

Press Start
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Load the parameters
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Import drive parameters -> Select “"Update all”

(i CUsers\alfawy\Desktop\New fol
8 Register Structure Definitions

H Function Definitions
- Subfunction Library Definition

Copyright © Infineon Technologies AG 2017. All rights reserved.
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Start the motor

Motor now is ready to run

To start
motor

To stop
motor

48 R
R C
v
- @ C
@
a1 @ i
[
=

Double
click on Ref
speed to
change

speed y N
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Schematic of EVAL_DRIVE_3PH_PFD7 board
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Schematic of EVAL_DRIVE_3PH_PFD7 board
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Schematic of EVAL_DRIVE_3PH_PFD7 board
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