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Scope andpurpose

This application note provides an overview of the evaluation board ENAEL01T including its main features,
key data, pin assignments and mechanical dimensions.

EVAEM1-101T isan evaluation G9J < 9K H9JL G> L @= A+ - 2Kit-ThigboardG< MD9 J
>=9LMJ=K 9F< <= EMmicedVbtiorEontrol Enrgine=(M @y tadkinology for permanent
magnet motors drive over the full speed range.

The evaluation board EVAIA1-101T was developed to support customers during their fiss&ps designing
applications with running any permanent magnet motor via sensorless sinusoidal control.

Intended audience

This application note is intended for all technical specialists who know motor control and high power
electronics converter and this ¢ard is intended to be used under laboratory conditions.
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Safety precautions

1 19>=H1©; 9 MLAGF

In addition to the precautions listed throughout this manual, please read and understand the following
statements regarding hazards associated with development systems.

Table 1 Precautions

Attention: The ground potential of theEVAEM1-101Tsystem is biased to anegative DC
bus voltage potential. When measuring voltage waveform Q GK; ADDGK; G
ground needs to be isolated. Failure to deo may result in personal injury or deatland
equipment damage

Attention: Only personnelfamiliar with the drive and associated machinery shouldglan
or implement the installation, start -up and subsequentmaintenance of the system.
Failure to comply may result in personainjury and/or equipment damage.

Attention: The surfaces of the drivenay become hot, which may cause injury.

Attention: EVAEM1-101Tsystem contains parts and assemblies sensitive t6lectrostatic
Discharge (ESD). Electrostatic control precautions arequired when installing, testing,
servicing or repairing this assemby. Component damage may result if ESD contr
procedures are noffollowed. If you are not familiar with electrostatic control procedures,
refer to applicable ESD protection handbooks and guidelines.

Attention: A control board, incorrectly applied or indalled, can result in component
damage or reduction in product lifetime. Wiring or application errorsuch as under sizinc
the motor, supplying an incorrect or inadequate DC supply or excessive ambier
temperatures may result in systemmalfunction.

Attention: Removeor connect this control boardfrom or to the power drive. Wait three
minutes after removing power from the power driveto discharge the bus capacitors. Dc
not attempt to service thedrive until the bus capacitors have discharged to zerd-ailure
to do somay result in personal injury or death.

Attention: EVAEM1-101T system is shipped with packing materials that need tabe
removed prior to installation. Failure to remove all packing materials which are
unnecessary for system installatiom may result in overheating or abnormal operating
condition.

ol ot
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Introduction

2 "FLIG<M: LAGF

TheEVAEM1-101Tevaluation board is a partof thd + - 2' - , Ju + G<MD9J Hetrie&A; 9L AGF
OA+-2"-,Ju + ")6é 'F GJ<=J LG JMF ®inEeratetisAvalla@s E9L A
board.

The MADWKlatform is intended to use various power stages with different control boards. These boeas
easly be interfaced through the 2@pinA + - 2 ' - | Ml erthe3p-HAF A+ - 2' - |infexfage " ) + 71
connector. Thisboard is equipped with 2¢pin M1 connector and is intended for single motor control only

This evaluation boards designed to give comprehensible solutions of sensorless control of permanent magnet
motors over the full speed range. firovides acapable of 3phase and type8 of 2-phase modulation,a micro-
USB connector andn board debuggerdolatedby digital isolator, and UART interface.

TheEVAEM1-101Tevaluation board is available from Infineohe features of this board am@escribed in the
main features chapter of this document, whereas the remaining paragraphs providermation to enable the
customers to copy, modify and qualify the design for production accordingheir own specific requirements.

Environmental conditions were consided in the design of th&VAEM1-101T, but it is notqualified regarding
safety requirements or manufacturing andperation over the whole operating temperature range or lifetime.
The boards provided by Infineon amubject to functional testing only.

Evaluwation boards are not subject to the same procedures as regular products regarding Retuvtadrial
Analysis (RMA), Process Change Notification (PCN) and Product Discontinuatiofe(ation boards are
intended to be used under laboratory conditions ligchnicalspecialists only.

Figure I1shows the evaluation boar@VAEM1-101T. This document explains the features amttails of this board
as well as control I@&hich isSIMC1017T038
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Figure 1  Evaluation board EVAI=M1-101T
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EVALM1-101T main features

3 #4 o*pp PEED AE 9L MJ =K

EVAEMI-101T is arevaluationcontrol board formotor control applications.2 @= CAL <=EGFKLJO9L -
motion control ICtechnology.

Main features othe IMC1017T038Motion Control IC are:

MCE (Motion Control Engine) as reaiyyuse solution for variable speed drives
Field oriented control (FOC) for permanent magnet synchronous motor (PMSM)
Space vector PWM with sinusoidal commutation and integrated protectioattees
Current sensing via single or leg shunt

Sensorless operation

Various erial communication interfacs (UART12C, SBI

Multiple motor parameter support

3.3V(default) or 5WDDpower supply

Flexible host interface options for speed commands: UART, SPI, PWM or analog signal
1MHHGJL >GJ ' #! BPrrf Ol ! D9KK Ao
Scalablepackage options

= =4 4 4 -4 -4 -8 -8 A -2 -

The evaluation board characteristics are:

Complete kit for running any permanent magnet motor via sensorless sinusoidaitic
3.3V (default) or 5VDDpower supply

Micro-USB connector and oivoard debugger isolated by digital isolator

Capable of Pphase andype 3 of 2-phase modulation

RoOHS complaint

PCBsizeis 65 x 45 rm

= =4 -4 4 A -
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EVALM1-101T main features

3.1

$ MF;

L A~GF9IDAHL AGF

Figure 2showsa typical motor control application block diagram using theIMC1017T038 ThelMC1017T038

provides a builtin closed loop sensorless control algorithm using the unique flexible Mot@ontrol Engine (MCE)
for permanent magnet motors. The MCkconsists of a collection of controblements, motion peripherals, a

dedicated motion control sequencer and internal memory to map internal sigmeddes.IMC1017T038also
employs a unigue single shurturrent reconstructian circuit in addition toleg shuntcurrent sensing circuit to
eliminate additional analog/digital circuitry.

Communication

Passive
EMI Filter

& Rectifier

Host

EVAEM1-101T

Isolated
On-Board

Debugger

IPM based or discrete MADK power board

Gate driver

Current Sensing

3-phase
inverter

single leg shunt

=0

Figure 2 Typical Application Block Diagram Using IMC101T-T038
3.2 '+ nPRIDKGIVAEK; JAHL AGF
The main part of the EVAU1-101T MADK control board is the IMC1I®#LPRT XX A+-2' -, Ju EGLGJ
Figure 3depicts thepinout of the IMC1019T038 ICIMC1019T038comes in a compac®.7mm x6.4mm 38-pin
TSSORackage
10 g
vbd__ | 2 37 [ 1w
v 3 36 [ |REFW
RERY___ | 4 35 JvspP
REFJ___ | 5 34 |TXm
w1 e 33 |RXm
NTC | 7 32 -
PARAM | 8 31 [ | DUTYFREC
vss—] o IMCLOIT | —.
vbp[___| 10 TO38 20 -
PWMUIL | 11 (Top Viewy 28 [_|DIR
PWMUH | 12 27 [ PAR
PWMVIL__| 13 26 [ |vDD
PWMVH | 14 25 [ Jvss
PWMWI___| 15 24 [ |PAR
PWMWH | 16 23 ]PAR
LED[ | 17 22 [ | PAR
k[ | 18 21 [ |PGout
X[ | 19 20 |RxO
Figure 3  Pinout of IMC101FT038
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EVALM1-101T main features

Table 2lists theavailable pins 0iMC1017T038with short descriptions For more detailed information, please
refer to the datasheet otJser Manuab GJ A + - 2 ' --TOB8mobtor coptrBl pC2

Table 2 IMC101TFT038pinout description

Pin# Type Pin Name Description

1 - - not used

2 AIN VDC DC bus sensingput

3 AIN IV/IAING Phase V current leg sensing

4 AIN REFV/AIN7 Itrip phase V reference

5 AIN REFU/AIN8 Itrip phase U reference

6 AIN U Phase Ueg sensing or single shunt

current sensing

7 AIN NTC external temp sense input

8 AIN PARAM Parameter table selection, analog
9 Power VSS ground

10 Power VDD VDDsupply power

11 @] PWMUL motor PWM phase U low side

12 @] PWMUH motor PWM phase U higide

13 O PWMVL motor PWM phase V low side

14 O PWMVH motor PWM phase V high side

15 @] PWMWL motor PWM phase W low side

16 @] PWMWH motor PWM phase W high side
17 O LED Status LED

18 | GK Motor Gatekillinput

19 @] TXD1 UART1 Transmit for hogtterface
20 I RXD1 UART1 Receive for host interface
21 @) PGOUT PG output

22 I PARO Parameter page select bit 0

23 | PAR1 Parameter page select bit 1

24 | PAR2 Parameter page select bit 2

25 Power VSS ground

26 Power VDD VDDsupply power

27 I PAR3 Parameter page select bit 3

28 I DIR direction input

29 - - not used

30 - - not used

31 DUTYFREQ Duty/Freqg input for speed input

32 - - not used

33 I RXDO UARTO Receive for SW download
34 @] TXDO UARTO Transmit for SW download
35 AIN VSP Analogspeed reference input
User Manual 70f32 Revision 1.4
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EVALM1-101T main features

36 AIN REFW Itrip phase W reference
37 AIN W Phase W current leg sensing
38 - - not used
3.3 #4 o Pp@9 X&=; A>A; 9LAGFK
Table 3depicts the important specifications of the evaluation boaleVAEM1-101T.
Table 3 EVALEM1-101Tboard specifications
Parameters Values Conditions / comments
Host Interface (Not isolated)
UART(TXBRXD) 0-VvDD Serial portl typical 57600Bps
AIN 0-vDD analog input
DIN 0-vDD digital input
DOUT 0-vDD digital output
FG 0-30v digital output with open drain
structure
Input
VDD ‘ 3.3V (dedult), 5V ‘ Controller supply voltage
DC Bus
DC BusScaling 8.20 counts/V 13.3K  J = KricEnirabhbard,
DC Bus sensing range 499.54\fnax andl' + 2 foroKpower board
Current feedback
Internal Current Feedback 1,3,6, 12 Configured by MCEWizard
Amplifier Gain
Current sensing device 08VDDGain Single shunt resistor
Leg shunt resistor
Current Opamp Configuration Nor-Inverting default setting
CurrentExternal Amplification 0.833
Gain
Resolution 12-bit PCB design may reduce the
resolution
Latency 1 pwm cycle
Protections

NTCTemperature shutdown value | 0- VDD (configured by
MCEWizard)

PCB characteristics

Material FR4, 1.6MM thickness
Copper thickness = 10z (35um)

Dimension 65mmx45mm

User Manual 80f32 Revision 1.4
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Parameters Values Conditions / comments
System environment
Ambient temperature -40-105C

3.4

AF 9KKA?FE=FL

Essentialinformation about the connection®f the EVAIM1-101T evaluation board is described below.

Table dincludesthe details ofUART connectors

Table 4 J1- UART Connector

Pin Nr. Pin Details

1 TXD Serial port 0Output, IMC1011T038transmit datato master controller
2 RXD Serial port Onput, IMC1011T038receive datafrom master controller
3 +3.3V VDDpower supply

4 GND Ground

5 GND Ground

6 +3.3V VDDpower supply

7 RXIL Serial portl Input, IMC1011T038receive datafrom master controller
8 ™I Serial portl Output, IMC1017T038transmit datato master controller

Table5pJ GNA< =K
is the interface to thepower board.

L @=

HAF 9 KK NARDKMI1=26 piskntetase con@@stor &.Hhisxonnectdl

Table 5 J2-A + - 2 ' MADRML1 20 pirsinterface connector for control board

Pin Name Pin Name Connectors

1 PWMUH VDDcompatible logicoutput for high side gate drivePhaseU

2 GND Ground

3 PWMUL VDDcompatible logicoutput for low side gate driveiPhaseU

4 GND Ground

5 PWMVH VDDcompatible logicoutput for high side gate drivePhaseV

6 +3.3V On boardvDDsupply

7 PWMVL VDDcompatible logicoutput for low side gate drivePhaseV

8 +3.3V On boardvDDsupply

9 PWMWA VDDcompatible logicoutput for high side gate drivePhaseW

10 U+ Shunt voltage phase U

11 PWMWL VDDcompatible logicoutput for low side gate drivesPhaseW

12 IU- Ground

13 GK Gate kill signab active low when over current is detected

14 DCBSENSE DC bus positive voltage, scaled in WDDrange by a voltage divider
User Manual 90f 32 Revision 1.4
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Pin Name Pin Name Connectors

15 VTH Thermistorinput

16 IV+ Shunt voltage phase V

17 I\V- Ground

18 IW+ Shunt voltage phase W

19 W Ground

20 VCC Defined forl5 VWowerSupply(not usedin this board

Table § Table 7and Table 8include the details oftest signal pin connectors.

Table 6 Digital signal test pin connecter JP1
Pin Name Pin Name Connectors
1 PGOUT PG(Pulse Generationputput
2 PARO Parameter page select bid
3 PAR Parameter page select bit
4 PAR Parameter page select bR
5 GND Ground
6 +3.3V VDDpower supply
7 PARS Parameter page select bit 3
8 DIR Direction input
9 - not used
10 - not used
11 DUTYFREQ Duty/Frequencyinput for speed input
12 - not used
Table 7 VSPsignal test pin connector JP2
Pin Name Pin Name Connector
1 +3.3V VDDpower supply/ +3.3V by default
2 VSP Analog speed reference input
3 FG open drainoutput for speedas shown irFigure 23
4 GND Ground
Table 8 Analog signal test pin connector JP3
Pin Name Pin Name Connector
1 +3.3V VDDpower supply
2 - not used
3 - not used
4 PARAM Parameter table selection
5 GND Ground
User Manual 100f 32 Revision 1.4
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Getting Started with EVAL-M1-101T

4 %=LLAF? 1L9JtmPpRAL@ #4 *

In order to run themotor system, a combination of thé + - 2 ' MADHK&ontrol board (EVAIM1-101T)and the
matching MADK power board (with M1 connector) is requir€deA + - 2 ' - |, JuU TbdBMCEDS8smer and
MCEWizat arealso required in order to initialy setup the system, as well as to control &nd-tune the system
performance to match users exact needs. This chapter provides more details on setting up the system and
?=LLAF? KL9JL=< OAL@ A+fom. -, JU + ") <=N=DGHE=FL HD9

4.1 1=LLAF? MH L@= KQKL=E

EVAEMI-101T consists of several functional groups which enable-otithe-box, fully functional motor control
system combined with additional interfaces and test points for more advanced use cdsigsire 4showsthe
functional groups of the EVAM1-101T evaluation board.

1. Onboard debugger

2. USBConnecter(X101)

3. Digital Signal Test Pin
Connecter(JP1)

4. IMOTIONUMADKM1
20-pin interface
connector ()

. A+- 2" IMCIOT-
T038 motor control IC

6. IMOTIOMULink and

UARTconnector(J1)

7. VSPSignaltest Pin

Connecter(JP2)
8. AnalogSignal Test Pis
Connecter(JP3)

H T
o

o0 3
B

Figure 4  Functional groups of the EVAEM1-101T=N9DM9 L AGF : G9J<AK LGH KA<-=

>L=J <GOFDG9<AF? 9F< AFKL9DDAF? Desjner)Aotowhg stepsieed | 2
to be executed in order to run the motoRefer tachapters0and 4.2.2as well as MCEWizasthd MCEDesigner
documentation for more information.

1. Getthelatesih' +! RPRE'2K +! # 1G>L 09J = wwi.inf®eoR.col/imBtiNbBsaitv@e D= GF
web page.

2. ConnectPGUSBconnectoron the onboard-debuggerto the PCvia USB cable

3. Connect EVAMI-p P p RI1A2Rpin interface connector (2) to power board (For example EVAM1-05-65D,
seeFigure 5.

4. Use MCHBVizardto enter thetarget motorA $ystem and operating parameters, as well agaluationboardA K
hardware parameter§f O @A; @ OADD L@=F : = MK=< LG ; 9D; MD9L= ;
complete motor drive system. Firstclick! 9 D; MD9L=A : MLLGF GF L@= &44=JA>
<JAN= H9J9E=L=J K=L AFL G BEQGMdDesighaBiB &txt)A ¥ < NFiwes £ GJ Q
System ParameteFile will be later used bythe MCEDesigneRefer to Chapted.2.1or MCEWizard User
Guide for more details.

5. Connect mobr phase outputgo the motor.

6. Connect AC power to power input connector apdwer on system.

User Manual 110f 32 Revision 1.4
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Getting Started with EVAIM1-101T

7. Start MCEDesigner tool and open MCEDesigner default configuration file (.irgY1©t017T038 controller
(IMAPp2n4PPPKAJ; 6 : Q ; DIAIT WAKiffile & BoubDed it A v + & ATBB8 BIGE, ' + !

1G>L09J= .9;C9?=A <GOFDG9<=< AF KL=H ps§
8. MCmBesigner should automatically connect to the EVM1-101T control board using default COM port
O' F<A; 9L=< :Q ?2J=-= i AJ; D= F=PL LG &a!-+P 3HA KLO9L

cannot establish the connection, change COM port by donG DDGOAF? KL =HKn O0&a1QKL-=
Preferences > Connection > Connect using (Chose one of the other available COM ports from tidodmop
menu).

9. Use following stepstti G? J9 E L @= KQKL=E H9J9E=L=JK AFLG L @= ¢/
A2GDKA v 4. JG?J9EE=JA 9F< K=D=;L 4.JG?J9E .9J9E=I
Parameters .txt file created in step 4. See chapt€EDesignesetup overviewd.2.2for more details.

10.Start themotor by clickingthe green traffic light button in the control bar.

no o n° o MO
B R ) et
LPLELLELELLELELL
® SRARRREaRasRnnns

PGUSB
Connector

|
= |
3"
o
l

o

(infineon &

" Eval -M1-05-65 S
2016-07-18 s A\ N

Motor Phase
Qutput s

Figure 5 System connection example using EVAEM1-101Tand EVAEM1-05-65D
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Getting Started with EVAL-M1-101T

4.2 A+-2Jix=N=DGHEGDPEKE>L O9J =

TheA + - 2 ' DevelBpment Toolnstallersfor MCEDesigner and MCEWizard availablefor download via
Infineon IMOTIONwebsite (http://www.infineon.com/imotion-software). All supportedtools and software
variantsarelisted there Please visit this page periodically to check for tool/software updates.

Isolated m-board debuggeHJ GNA<=K L @= 31 LG 3 02 :JA?<= :=LO==
with 1kV DC galvanic isolation between the motor drive system (hot side) and the PC/debugger (coldside.
board debuggemusesthe SEGGERLUink driver for UART communicatiowith IMC1017T038.J-Link driver will

be installed during the MCEDesigner installation. In case the driver is not installed prog@ésse go to
SEGGERWUInk websiteto download and install the latesf-Link aSoftware and Documentation pack for

WindowsA

4.2.1 +! #0DAAIK K=LMH GN=JNA=O0O

After instaling the MCEWizard, thehertcut for MCEWizardppearson the Windows desktop. Double click the
shortcut to openthe MCBVizardand configure the parameters for evaluation boards or motétigure 6shows

the &Welcome Pagafor MCEWizard, whete MADK control board or powdsoard canbe selected through

the pull-down list. Infineon keeps releasing new MADK controller and power boaiiserefore, it could happen

that some of the newest power boards are not peenfigured in the MCEWizard tool and cannot be selected
through the pulkdown menu. In that case, the user should select any other power board (as similar as possible)
and follow the MCEWizard setup steps by entering the parameter values which are specific to the chosen board.
+9C= KMJ= :GL@ &' @9N= EBEA>B=<9kKNSF; A3, MMNEKLGGFAA,;
Please refer to the Application Note of the corresponding power board for additional information.

After selecting the MADK control and the power board, start the MCEWizard system setup procedureingclic
the &NextAbutton in the right bottom corner as shown iRigure 6

(&) Infineon Technologies - MCEWizard 2.0.0.20 O | B ||

File JumpTo Help

|We|cnme Page v|

Infineon Technologies

iMotion System Parameter Configuration Wizard

starting Fault
sequenca detection

What Control Board are you using? | Eval-M1-101T -
What Power Board are you using? |Eval-M1-05-65D -

Custom Design Questions
¥| I have modified the circuit board.

V| Enable advanced questions.

Previous Mext

Figure 6 Welcome Page of MCEWizard

User Manual 130f 32 Revision 1.4
201803-29


http://www.infineon.com/
https://www.segger.com/downloads/jlink/#J-LinkSoftwareAndDocumentationPack

EVALEM1-101T User Manual
A+- 2" , Ju +G<MD9J
Getting Started with EVAL-M1-101T

oA 8 LAGE *KAnE Infineon

A+- 2"

Lo+

KQKL=E

=F9:

D=K MK=JK

LG

=9KADQ L=KL

their motors. User should be familiar with the system level parameters which are related to the motor used.
There is a very limited number of parametenshich are specific to the control board or power board hardware.
Table 9providesthe MCEWizard setup overview for hardwaedated parameters Similar tables wil be

O9N9ADO9:

D= AF =9,

@ HGO=1J

- G9J<AK

HHDA,; 9LAGF

, GL=4g

power board provides enough information to setup the MADDKsed motor drive system in shortest time.

Table 9

MCEWizardsetup overview table

Page

Parameter

Value

Comment

WelcomePage

Power Board selecting

MADHKpower boardname

If no, select similar
power board to modify

OptionsPage | Motor 1 Shunt Configuration | Refer to the power board App Note

Question3 Controller Supply Voltage Refer to thepower board App Note | VDDis 3.3Vby default

Question 19 | Max DC Bus Voltage Refer to the power board App Note

Question 23 | DC Bus Sensing High Resist( Refer to the power board App Note

Question 2 | DC Bus Sensing Low Resistg 13.3 kOhm

Question54 | NTCTemperature Shutdown | Calculated as the Sectioh.2.2 Refer to the power
value board App Note

Question63 | GateSense Loviide Devices | Refer to the power board ApNote | High is true by default

Question64 | GateSense Higibide Devices | Refer to the power board App Note High is true by default

Question69 | Motor 1 Current Input Calculated aghe Section5.1.2

After allthe MCEWizarduestionsare answered, the&Verify& Save Pagiwill be shown asn Figure 7

(&) Infineon Technologies - MCEWizard 2.0.0.20 SRR X
File JumpTo Help
|Ver\fy & Save Page
Verify Parameters
Calculate Results Export to Designer File (.bd)
Double-Click an item to JUMP to its associated question
Information #1 : Firmware Version
Firmware Version is iIMOTION2 V1.0
Information #2 : System Clock
Calculations are based on an MCE clock rate of 96 MHz
Information #3 : System DC Bus Feedback Scaling
The DC Bus Feedback Scaling is 8.20 counts/Volt and max measurable voltage is 499.54V
Information #4 : Motor 1 Current Feedback Scaling
The Motor Current Feedback Scaling is 775.63 counts/Apk and range is 2.64 Apk
Previous Next

Figure 7

Verify and Savepage for MCEWizard

ClickaCalculateAbutton and SExport to Designer File (.tputton to savethe parameter filewhich will be used
by theMCEDesignen the next steps
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Atfter installing MCPBesigner installerthere is a shortcut for MCEesigneron Windows desktopDouble click
the shortcut to open MCBesignerand then opendMC101T_xx.ifile as shown irFigure 8

3! System - IMC101T_R01_V0.00.26.irc - Infinean Technologies - MCEDesigner Ver 2. 0. 8. 0 \ ™ ool
File Voew Preferences Toels  Window _Hel o

= > 8 8 L]
1 System - IACIOLT RO ¥0.00.36.rc == s m =

i CAUseri grongiDocuments Proj
= Monitor Definitions

For Help, press 1 MCLIT | e COMI2Up Trig bdle Motord Stop

Figure 8 +1 #" = K ANMain Didplayfor EVALM1-101T

To programDrive System Parametdile into IMC10172 P )X/] HD=9K= ; DA; C a2 GGDKA E
4. JG?J9EE=JA AF L @=-upDMFR GOG@AF JGARBDE=J A& @S A EBHdiE @GO M|
l DA; C GF L@= a.JG?J9E . 9J9 E = bptoh)KaAd the9 selecGh@riveBysté OL @.
Parameter> AD= ; J=9L=< MKAF? +! #5AR9J< :Q ; DA; CAF? GF a

the parameter file into the IMC101T038 IC.

(@) System - IMC101T_R01_V0.00.26iirc - Infineon Technologies - MCEDesigner Ver 2. 0.0.0 l=lE] = |
File View Preferences Took Window Help —
EEICE] L
] System - IMCLO1T_ROL_W0.00.26.rc [[= [@][ 2= ] | EI Motorl - IMC101T_ROL V0.00.26.irc [c[E]=
(¥ C\Users\gjiang1\Documents\Proj i\ C\Uses nts\Proj
Monitor Definitions. K Reg
H Fun
& sub
==
Release Tine: 2018-01:22 Connestion Pait COM72
€ Program Fimmare an d Parameler € Read Parameler
Fie
Program Parameter Fle [C:\Users\aliang! \Doguments Profects\MOTIONZ BMDTIONZ.0 20 Browse.
Program Fimuware Fie |
Read Patameter File |
— R
For Help, press F1 IMCI0IT @ COMJZDLL Using [Trig Idie ® Motor Inacti
Figure 9 & rogram IMCController Apop-up window
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After Drive System Parametdile has been programmed into IMC101 controller, and thetor drive system is
powered, the MCEDesigner can be used to start/stop the motor, display motor current traces, change the motor
speed, modify drive parameters and many other functions. Pleaseréd the MCEDesigner documentation for
more details.

Note: Onboard Debuggeportion of EVAMI1-101Tis galvanicallyisolatedfromthe controller portion
andthe attachedpower board In order to program the parameters or firmware to i€ 101T
TO38controller, the 3.3V DC voltage needs to be supplied to the controller portion of thRIEVAL
101T. This voltage can either be supplied by the power board (MADK power boards are designed t
supply the 3.3V to the control board through M1 or M3 connector) or byftlesli3.3V DC voltage
to the control board through some of the available 3.3V access/test points if the power board is not
attached to the EVAUL101T control board.

To programnew firmware andDrive System Parameténto IMC101T2 P XKJ1 H D= 9IKK=A ; ED-AF, MC 93F2<(
K=D=; L &.JG?J9EE=JA AFMH @ARMDD®D & GQIOGF? JDAK L'y+ ! 2;@F LHIGC
Figure 1@ ! DA; C GFFirnw@re aidPahiBe?eA9 H 9 <AG : ML L ®EVBSY8tehx K=D=; L
Parameterfile created using MCEWizard by clickingtbhe & J G OutenAn the row ofdProgram Parameter

FileA andthen select thefirmware file by clicking onthea J G ®GuftenAn the row ofdProgram Firmware

Filedsh $AFO9DDQJ] ; DA; C GF L@= &41L9JLA : MLIOSBAC.LG HJIG?J9l

@) System - IMC101T_R01_V0.00.26.rc - Infineon Technologies - MCEDesigner Ver 1. 3. 2.0 = B %
File View Preferences Tools Window Help
=5 8 8 o
= System - IMCL01T_R01_V0.00.26.irc o | =B = ] Moterl - IMCLOLT_RO1_V0.00.26.irc o= || =] =
¥\ C:\Users\gjiangl\Documents\Proj (W C:\Users\gjiangl\Documents\Proj
Monitor Definitions
Program IMC controller D ||
Information
DLL Version: V016 Release Time: 20180122 Connection Port: COM7
Operation Options
© Program Parameters @ Program Firmware and Parameter: " Read Parameter
File
"ogram Parameter File: ‘I: WUsershgiang 140 ocuments\Projects \MOTIONZ. 0VMOTIONZ.0_20 Brovse.
Program Firmware File ‘I: \Usershgiiang 1 4D ocuments \Projects MO TIONZ 0VMOTION2.0_20 Browee.
Read Parameter Fle |
For Help, press F1 IMC101T COM7 DLL Using  Trig Idle @ Motorl Inactive
Figure 10 Program Firmware and Parameterin & rogram IMCController Apop-up window

All latestfirmware file for differenttype of IMOTIONM control ICsare availablefor download vialnfineon
iIMOTIONMwebsite (http://www.infineon.com/imotion-software).
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This chapter covers hardware design of the EMAL-101T in moe details.Toenable users tonake theEVAL
M1-101Tevaluation board a basis fan newdevelopment or modificationof their own systemsall necessary
technical data like schematics, layout and components aisoincluded in this chapter.

5.1 F'MJJI=fK: A JG MQ
5.1.1 1 OMfGIF>A?MIJ 9L AGF

Both single shunt and leg shuibpologiesare supported bythe EVAEM1-101Tcontrol board. The user needs

to makesurethat the shunt configuration matches wittpower board hardware configurationPlease refer to

the power board Application Note for detailS-he shunt configuration can be changed in MCEWizard by clicking
and selectirgin the pull down list marked with red box as shownkigure 11

mﬁnmn Technalogies - MCEWizard 2.0.0.18 P

File JumpTe Help

(options Page -

Base Configuration Options

Current Configuration System Frequencies
Iwant to modify PWM frequency
Product Family: iMOTIONZ MCE
Motor 1 PWM Frequency 16 KHz
Product Name: IMOTION2
| I
Matorl Shunt Configuration: Leg Shunt  Fast Control Rate
[l
[ Control Input: UART ~
MCE Clock Freq: 96 MHz oL Py
Motor 1 PWM Freq: 16.0 kHz
Warning: Too high PWM Frequency or wrong control input
may lead to no response at all to external commands.
Custom Circuit Board: Enabled
Custom MCE Application: Disabled

Additional Options

Firmware Version: iMOTIONZ V1.0 CPU Usage/Loading
Motor 1 Shunt Confuguration: Leg Shunt - Total MCE Usage: g— 61% usage
Warning: Make sure shunt configuration matches with Warning: Total MCE Usage should be limited to 90% to allow
hardware CPU availability for other tasks

Previous Mext

Figure 11 Shunt Configuration

5.1.2 #PL=UMIJOID-FL >==<:9,;9F <; G FR>DA WDJ9LLAAZXFF

The shunt resistance Kvaluecan be found in the schematiasr application note for thepower board For
examplethe legshunt) = KAKL GJ K 9J MIpPBRER, > GIF # 4T-MIOEGED)> GJ #4 *

The current input value is product dhe shunt resistance irmilliohms and gain ofExternal current sense
amplifier asshownin Figure 12

Current Input
(mV/A)

Figure 12 Current shunt feedback and sample timing
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Figure 13depicts IU+ current feedback sensing circuity on EMAL-101T evaluation boardPlease note that the
default external amplifcation gain is less than 1 for current sense in this evaluatioralzh

+3.3V
RE iMOTION
10k, 1% Controllel

Current shun
resistor on powe
board

Rst
Is

Figure 13 The part of Current feedback on the EVAEM1-101Tevaluation board

Based on theorinciple of Kirchhoff's voltage law,

O ® 6 0y =z

Y oY Y oY Y oY

Y
661 1 Q& r‘ti)é,—$—‘ N Y (_er

Based on this calculation, theurrent input forthe MADK combination oEVAEM1-101T and EVAM1-CM610N3
is83.3 mV/Aand for thecombination of EVAEM1-101T andEVAEM1-05-65Dit is 208.3 mV/APlease use same
procedure to calculate the current input for other combinations of MADK boards and enter it into MCEWizard.

@) Infineon Technologies - MCEWizard 2.0.0.18 o e S

File JumpTo Help

[Question 68 : Motor 1 Current Feedback and Sample Timing - Motor 1 Current Input v]

Motor 1 Current Feedback and Sample Timing
Question 68 - Motor 1 Current Input

This value is product of shunt resistance in mili ohms and gain

of external current sense amplifier. I l |

I = @ |

. AEFFF

I R.;

I WA~

I

I R Fxternal Current Input

: ma) | 4 mitA)

Answer: 83.3 mV/A

Figure 14 Current feedback configuration in MCEWizard for EVAIM1-101T and EVAIM1-CM610N3
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2@= A+-2'-,Ju ; GFLIJGDD=J GF L@AK :G9J< @9K L@= AFL-=.
has four gain sditngs: 1x, 3%, 6x and 12x.

Theinternal Current feedback amplifier gaioan be configured in MCEWizaad shown irFigure 15

Figure 15 Internal current feedback amplifier gain configuration
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