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Overview - BLDC Scalar Control SW

This document provides information about usage of BLDC scalar control
example software on Infineon's XMC1300 series micro-controllers
platform.

BLDC scalar control example software is offered as "simple main project
in DAVE™ IDE".

BLDC scalar control example project consists of Hall based 3-Phase
BLDC Motor control algorithm software, targeted end applications are
fans, pumps, power tools and e-bike segment.

This example project will provide high level of configurability and
modularity to address different segments.

This project can be easily configured as per requirements with the help
of configuration files.
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Software Overview — Software Blocks

3-Phase
Set Value Digital L | Pw-Unit ‘2,-'ifve|
L LT Control Scheme Voltage Modulator [ > olage
— enerator Compensator — Source
Set Value Analog .| Ccus
i 7] — (vsl)
A
Trigger !
ADC i
! Voec
Y
Legend:
C ] SW
) XMC HW
all HwW
v User Configuration Current/ Voltage Calcuation ADC
ﬂ Rshunt
Device XMC1302 ccu4 .—l
Speed & Position

A

Compiler GCC Calculation ) ﬂ
POSIF |«

Control Scheme Open loop voltage control, speed control, current control
and speed inner current control

PWM Modulation High side modulation, low side modulation, high side with

(Modulator) synchronous rectification

Current/Voltage Direct DC link and average current measurement, DC link

Measurement Voltage & Potentiometer (Analog Input)
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Software Overview — Key Features

Seamless bi-directional control Reverse the motor direction without stopping the

motor
On fly start-up Catch spinning motor at start-up without stop
Adaptive Hall pattern learning Synchronise inverter commutation logic with Hall
pattern
Accurate measurement of Use floating pre-scalar
speed (across wide range)
Demagnetization blanking Remove spike in direct DC link current measurement
DC bus voltage clamping Prevent over-voltage during fast braking
Protection Stall Detection

Over-current

Short circuit

Under/Over voltage

C-trap with MCU hardware features



Software Overview - Files Structure

Control Algorithm

Midsys

MCU Init

LLD/ Hardware
Abrtaction layer

MCU HW Peripherals
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Folder/File Structure

Ramp Function

BLDC control
Algorithm

Inputs:
Set Value,
Motor current,
Motor Speed

Main.c
bldc_scalar_user_interface.c
bidc_scalar_varaibles_config.c
bldc_scalar_varaibles_config.h

[Tnterrupts:
bldc_scalar_control_loop.c
bidc_scalar_state_machine.c
bldc_scalar_patter_update.c
bldc_scalar_hall_event.c
bidc_scalar_ctrap.c
bldc_scalar_protection _error.c
Configuratoin:
bidc_scalar_MCUHWconfig.h
bldc_scalar_user_parameter.h
bldc_scalar_derived_parameter.h
bldc_scalar_derived_parameter.c

ControlModule:
bldc_scalar_control_scheme.c
bidc_scalar_control_scheme.h
bldc_scalar_pi.c
bldc_scalar_pi.h
bidc_scalar_pt1_filter.c
bldc_scalar_pt1_filter.h
bldc_scalar_ramp_generator.c
bidc_scalar_ramp_generator.h
bldc_scalar_control_hall.c
bidc_scalar_control_hall.h

Get Position and Speed

Get Current/
Voltage

PWM Update

N

L

MidSys:

bldc_scalar_pwm_bc.c
bldc_scalar_pos_spd_hall.c
bldc_scalar_volt_dcbus.c
bldc_scalar_volt_potentiometer.c
bidc_scalar_volt_phase.c
bldc_scalar_current_motor.c

Initilize
SYSTIC/
NvIC

Initialize
ccu4

Initialize
POSIF

Intilize

Initilize ADC| ccus

MCUInit:
ccud.c
ccus.c
posif.c
nvic.c

!

gpio.c

| SYSTIC/NVIC | |

CCu4 | | POSIF

| | VADC

IHEX

U

i

|SYSTIC| | NVIC |

| CCcu4 | | POSIF |

|ADC|

Core Peripheral

Analog/Digital/Communication
Peripherals
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Software Overview

1 CCuU40 _CcC40

2 CCU40 _CcC41

3 CCuU40 _CcC42

4 POSIFO
5 CCUB80_CC8x
6 CCU80_CC8y

7 CCU80_CC8z
8 VADC Group A Queue A

9 NVIC

10 SYSTICK

- XMC Peripheral usage

Infineon

i

Always

Fast Sync is enabled

Always

Always
Always
Always

Always

Any ADC measurement
is enabled

Always

Always

Note : x,y,z, A — Resource number based on configuration

Phase delay and blanking for hall
sampling

Multi-channel Pattern synchronization

Capture time interval between two hall

Hall and MCM handling
PWM Generation — Phase U
PWM Generation — Phase V

PWM Generation — Phase W

DC link direct/ Average current ,
DC link voltage, user defined and
potentiometer measurement

Used for ISRs

Used for state machine
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Software Overview - Peripheral Interconnection

Capture  Capture

CCso

Phase U P | FEmR

c 1

MOUT[7:4]

MOUT[11:8]
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Software Overview - Interrupt Service Routines

(infineon
Folder: Interrupts

File name: bldc_scalar_state_machine.c

Interrupt NVIC
Peripheral Subroutines Interval Priority . :
(ISR) node 4 =% BLDC_SCALAR_HALL_XMC13 [ Active - Debug |
+ [t Includes
VADC Protection 19 Asynchronous 0 (& Configuration
- = ControlMedule
. = Dave
4 = Interrupts
Cccus CTRAP 26 Asynchronous 0 " [@ blde_scalar_control_loop.c
- €] bldc_scalar_ctrap.c
- €] bldc_scalar_hall_event.c
POSIF HALL Event 27 Asynchronous (Hall edge event 1 > ke bldc_scalar_pattern_shadowtx.c
. + |£| bldc_scalar_protection_error.c
Only for CatCh_free runnlng) . €| bldc_scalar_state_machine.c
- [== Libraries
POSIF Pattern Update 28 Based upon speed: 1 & MCUnit
A A * - = MidSys
1/(electrical speed in Hz * 6) . & Startup
- g bldc_scalar_user_interface.c
. bldc_scalar_user_interface.h
- Lt bldc_scalar_variables_config.c
CCcus Control Loop 25 1/ PWM frequency 2 - [8 mainc
£ BLDC_SCALAR_HALL_UserGGuide.chm
=| linker_script.ld
SYSTIMER Scheduler -1 1 mSec (configurable) 3

October 2016 Copyright © Infineon Technologies AG 2016. All rights reserved.



Software Overview — Example Configuration

>

BLDC_SCALAR_HALL_XMC13

Infineon

i

Drive 3-phase Maxon's BLDC motor using XMC1000 motor

control application kit

KIT_XMC1X_AK_MOTOR_001

Control Scheme
PWM Modulation
PWM frequency (Hz) 20000
Speed (rpm) 2000
Ramp up/down rate 500

MOTORO_BLDC_SCALAR_SPEED_CTRL
MOTORO_BLDC_SCALAR_PWM_HIGHSIDE

Protection Over-current protection with direct DC link current measurement

Performance Matrix

Execution Time and Code Size

(us)

Code Size
(bytes)

Control loop ISR

6.5

Pattern update ISR

126

Maotor state machine - Normal state

Execution Time and Code Size For default configuration

5.92

8296
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Hardware Overview — Application Kit Package

» Infineon’s XMC1000 Motor Control Application Kit

XMC1300 CPU Card MCU board with XMC1300 and detachable SEGGER J-Link
debug interface
PMSM Low Voltage 15W 12 - 24V
Motor Card Up to 3A
On board 3-phase motor (24V, 15W) with hall sensors
Accessories Power Supply Adaptor (24V, 1A)

Micro USB connector (1x)
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Hardware Overview — XMC1300 CPU Card

» XMC1300 CPU Card

Detachable )
COM and SEGGER XMC1300 Evaluation
i Board
J-Link Debugger JP101 JP102
Micro USB User LEDs
Power 43 A ®y
supply " 4 OO0 P25 QJ P2.2 O Q P23
sels;tor O O P22 P28 O P24 W
XMC1300 OO P2Ss PR.14 O PB.15
Q0O P21 PE.12 PR.13
<@ O VDD P8.19 Pe.11
Power on
LED it s

Applicaton
card
connector

P4.5 5 P1.4 Pe.8 Po.9
p1, P1.2 USSP UDDP
P11 ) P10 PR.6 O O PR
= Pe.8 OO pea Pe.4 0 PR.S

O O n.c. ne. ' 00 P83 W
1y i/ X0 CPU- 13m-V1 S

Potentiometer JP103 XMC1300 1JP104
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Hardware Overview — Motor Card

» PMSM Low Voltage 15W Motor Card

October 2016

SAMTEC
Connector

Emitter
Shunt

Shunt
Amplifier

Motor

Power Stage Gate connector

Driver

Power

Power LED

Power

15V LDO

External Motor Hall

Connector

Connector

Power Plug
12V - 24V
Power 5V LDO for
Hall Sensors
Encoder
Connector

PMSM Motor

Mounting
EncoderLine
Receiver

Encoder
Enable LED
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Hardware Overview — Kit Order information

mw Kit Description Order Number

KIT_XMC1x_AK_Motor_001 XMC1000 Motor KIT_XMC1x_AK_Motor_001
Control Application Kit

October 2016 Copyright © Infineon Technologies AG 2016. All rights reserved.
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Tools Overview
» DAVE™ (V4.2.6 onwards)

— Download DAVE™ installer package from
http://www.infineon.com/dave
— Download and unzip the installer package

DAVE™ g Free Eclipse based integrated development environment (IDE) including GNU C-compiler, debugger, comprehensive
code repository, hardware resource management, and code generation plug-in.
Download A complete download package is provided, including IDE, XMC™ Lib, DAVE™ APPs, EXAMPLES, and DAVE™ SDK.

DAVE™ Release Note

» MC/Probe™ XMC™ (v4.0.16.54 onwards) for Infineon industrial
microcontrollers powered by Micrium®

» Download from uC/Probe™ XMC™ from DAVE home page

https://infineoncommunity.com/uC-Probe-XMC-software-download ID712

October 2016 Copyright © Infineon Technologies AG 2016. All rights reserved.
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Getting Started - (infineon
Connecting the Board

1. Connect XMC1300 CPU Card to PMSM Low Voltage 15W Motor
Card using SAMTEC connector interface

2. Connect XMC1300 CPU Card to PC via Micro USB cable
3. Connect power adaptor to PMSM Low Voltage 15W Motor Card

Micro USB
Power Adaptor

é SAMTEC Connector

October 2016 Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting Started - (infineon
Setting up the Board

> Note: For this motor kit, one of the hall signal inputs are at PO0.15.

Therefore, to avoid conflict to the device, please ensure the following
settings to the XMC1302 CPU Board.

1. In DAVE, select “BMI Set Get” = to update BMI to SPDO mode

& BMIGet Set
Detected BMI Value: BMI Selection:
User Mode (Debug) SWD0 Select ~
ASC Bootstrap Load Mode (ASC_BSL), no debug
UMd(Pdt) o debug anymore
Use de (Debug) SWDO0 (SWDIO=P0.14, SWDCLK=P0.15)
Get BMI Use de (Debug) SWD1 (SWDIO=P1.3, SWDCLK=P1.2)
Usq Del PO
User Mode (Det b g) SPD1 (P1.3)
User Mode (HAR) SWDO (SWDIO=P0.14, SWDCLK=P0.15)
User Mode (HAR) SWD1 (SWDIO=P1.3, SWDCLK=P1.2)
User Mode (HAR) SPDO (P0.14)
Info: User Mode (HAR) SPD1 (P1.3)
» Ensure you hav st lled latest SEGGER™ driver. ASC BSLTO timeout (Sse @8MH MCLK) (ASC BSLTO)
« This BMIf ature is only applicable to the XMC10 Custom BMI Mode (User input BMI value (16 bits, hex))
(part fXMClOOOB ot Kits), J-Link or J-link EDU Select

2. Set SWCLK on the dlp SW|tch to “OFF” p05|t|on.

— nul 00 211 °9.1

SWCLK
should be in
OFF position

October 2016 Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting

Download Project from DAVE [1/2]

1. Open

2. Install example project from DAVE:
- Help - Install DAVE APP/Example/Device Library...

Started -

DAVE™ i

DAVE-2.256)

Cicfe

DAVE Window

Help Contents

4’ Search

Dynamic Help

Key Assist... Ctrl+Shift+L
Tips and Tricks...

DAVE™ Forum

DAVE™ Mews

Send Feedback Mail

Cheat Sheets..,

|E/

Install DAVE APP/Example/Device Library...

@ P&

b4

Check for DAVE APP Updates

Uninstall DAVE APP/Example/Device Library...
Check for Updates

Install New Software...

Installation Details

About DAVE™

October 2016
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Getting Started - infineon
Download Project from DAVE [2/2] (flneon

3. In the opened dialog “"Dave Site”:

— In Option “*Work With:”, select "DAVE Project Library Manager”
— In “Libraries”, select the project "BLDC_SCALAR_HALL_XMC13”.

Dave Site

Work with | DAVE Project Library Manager

Find more library by working with the Library Update Sites pre

Libraries
Enter the keywords to filter :

Name
XMC4000
XMC1000
4 [V] Boards and Kits
4 [#] XMC1000 Motor Control Application Kit
PMSM_FOC_EXAMPLE XMC13

It is available at 2 locations.
Path

[#1] Boards and Kits >

http://dave infineon.com/Libraries/Examples/XMC_IFX/v4.1

e comiaie Eamples AU I XMC1000 Motor Control Application Kit

426
100

(seectl] (Dol [#2] XMC1000> XMC1300 Series>

This example project controls 3-phase BLDC motor with 3 hall sensor feedback using block commutation control algorithm.

S DAVE v4 Example Projects with XMC Lib 2 Motor Control
This is configured for Infineon low voltage motor control kit ICLT_XMCIX_AK_MDTOQR_OOI ‘with maxon motor part nimber 267121,

4. Select “Yes” to import the example project in workspace
o mportompie pojects [ e

[ 1 Would you like to import example projects into workspace?

October 2016 Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting Started - Infineon
Configure the Project [1/8] (leen

Folder: Configuration
File name: bldc_scalar_user_config.h

1. Select the Motor Control Kit and BLDC motor

1132

Ta

115

116 /* Board and motor selection *;
__—-_ _.":'“':

118 * Motor control kit

11a

* Options - KIT XMCIX AK MOTOR @81, KIT XMC7S@WATT MC AK V1, KIT CUSTOM

* |

#define MOTOR@ BLDC SCALAR BOARD (KIT_XMC1X_AK_MOTOR_881)

=]

2

121

122 f**

123 BLDC motor

124 * Options - MOTOR EC MAXON 267121, MOTOR CUSTOM

125 *f

126| #define MOTOR@ BLDC SCALAR MOTOR (MOTOR_EC_MAXON_267121)

L d

128 /* Motor Parameters */

120 #if (MOTOR® BLDC_ SCALAR MOTOR == MOTOR_EC_MAXON 267121)

136 #define MOTOR@_BLDC_SCALAR MOTOR_NO_LOAD SPEED (45300)  /*!< No load speed of the motor in RPM */
131 #define MOTOR® BLDC_ SCALAR MOTOR_POLE_PAIRS (4U) /*1< Pole pairs */

132

133 #elif (MOTOR® BLDC_SCALAR MOTOR == MOTOR_CUSTOM)

134 #define MOTOR® BLDC_SCALAR_MOTOR_NO_LOAD SPEED (620880 /*1< No load speed of the motor in RPM */
135 #define MOTOR@ BLDC SCALAR MOTOR POLE_PAIRS (4u) /*1< Pole pairs */

136 #endif

I

October 2016 Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting Started
Configure the Project [2/8]

(infineon

Folder: Configuration
File name: bldc_scalar_user_config.h

2. Select the Control Scheme and PWM Modulation Scheme

1382 /

139  * Control scheme cu:n'FJ.gu ai'lc:n:,

148 . g
141 Control & PWM Modulation Scheme

1425

143 * Control scheme selection:

144 * Options - BLDC SCALAR VOLTAGE CTRL, BLDC SCALAR SPEED CTRL, BLDC SCALAR CURRENT CTRL, BLDC SCALAR SPEEDCURRENT _CTRL
145 %/

146 #define  MOTOR® BLDC SCALAR CTRL_SCHEME {BLDC_SCALAR SPEED CTRL)

147 f**

148 * PWM modulation scheme selection:

1449 "‘-ptiﬁ-n- = Fl_r‘l"_'-_.l""__"_D_D-_'_'.'_HTGH'-_.TF‘E’ Fl_r"l"_'-_.l‘""__"_D_D-_'_'.'__"‘--_"-T.TF‘E’ Fl_r'l"_'-_.l‘_"__"_D_D-_'_'.'_l-le-_ul-l'-_.Tr'E_'-_.\-'r-ll"'HDEI"TT

&

B

=

#define MOTORE_BLDC_SCALAR_MODULATION

(BLDC_SCALAR_PWM_HIGHSIDE)

MHz |{jdouble clock)

5
5
153
154= FHEEE FEEEXEE PWM Frequency and scheduler settings ******xssxs i
155 /* CPU clock -n-::ll-c:l is configured to 32MHz and CCU per J.phe al clu:cl-c-r:ucll-c:l to 64
156 /** PWM switching frequency. Range: 1888 to 188888 Hz*/
157 #define MOTOR® BLDC SCALAR PWM_FREQ (20866 . 8F )
158 /** Scheduler interrupt periocd. Range: 1886 to 18688 us*/
159 #define MOTORE_BLDC_SCALAR_SYSTICK_PERICD (1eea.aF )
168
Control Scheme -Spaed Gontrol
Pl Contraller
o €T
ref_speed * ]‘ Amplitude
fdbk_speed —

October 2016
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High side PYWM modulation
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Getting Started
Configure the Project [3/8]

3. Conﬁgure the Power Board

(infineon

Folder: Configuration

F|Ie name bIdc scalar user conflq h

DD R R
293  * Power board ccnflgu a*lcn;

204 e e e “

205 Power board parameters

296 #if (MOTOR® BLDC SCALAR BOARD == KIT XMC1X_AK_MOTOR @@1)

297 /* Power Inverter parameters */

295 #define  MOTOR® BLDC SCALAR NOMINMAL DC LINK WOLT (24.8F) f*1< DC link woltage */

204 #define  MOTORE_BLDC_SCALAR_RISING_DEAD _TIME (B.75F) /*1< Dead time for rising edge in uSec*/

304 #define  MOTOR®_BLDC_SCALAR_FALLING_DEAD TIME (B.75F) /*1< Dead time for falling edge in uSec®/

381 #define  MOTOR® _BLDC SCALAR_SWITCH_DELAY (@.75F) J*¥1< Switch delay in uSec*/

32

303 #define MOTOR@ BLDC_SCALAR HS SWITCH ACTIVE LEVEL (BLDC_SCALAR_ACTIVE_HIGH) /*1< Active level of the high side swit
304 #define MOTOR® BLDC SCALAR LS SWITCH ACTIVE LEVEL (BLDC_SCALAR_ACTIVE_HIGH) /*1< Active level of the low side swite
365 #defime MOTOR® BLDC_SCALAR INVERTER ENABLE_CONF (BLDC_SCALAR_INV_ACTIVE HIGH) /*!< Active level of inverter enable. ¢
386

387 /* ADC Measurement parameters */

388 #define  MOTORE_BLDC _SCALAR_VADC _REF_WOLTAGE (5.8F) f*1< Reference wvoltage of VADC conversion */

389 #define  MOTORE_BLDC_SCALAR_CURRENT_AMPLIFIER_OFFSET (2.5F) /*1< Amplifier offset wvoltage */

318 #define  MOTORE_BLDC_SCALAR_CURRENT_RSHUNT (5@.8F) f*1< Current amplifier shunt resistor wvalue in mOhms */
311 #define  MOTOR®_BLDC_SCALAR_CURRENT_AMPLIFIER_GAIN (16.4F) f*1< Current amplifier gain */

312 #define  MOTOR® _BLDC SCALAR_VOLTAGE_DIVIDER_RATIO (9.79F) /*1¢ Voltage divider ratio in % for DC link voltage measur
313 /* end of #if (MOTORE_BLDC_SCALAR_BOARD == KIT XMC1X_AK _MOTOR_@al) */

314

October 2016

'.‘— PWM Period D ————————
PWM Timer*
CDII'IPEIE — — T TS I ———
value
High Side L______+_l |
PYM
e . .
Low Side 11
PWM | LI
Phase 'ﬁ—#l
Voltage . X Dead Time

—r.l r‘- Switch Delay

Time
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Getting Started - (infineon
Configure the Project [4/8]

Folder: Configuration

4, Conﬂgure the POWGI" Board _File name: bidc scalar user config.h
TR~ SR T e S, DS NG LS
293  * Power board ccnflgu a*lcn;

294
295 /° Power board parameters
296 #if (MOTOR® BLDC SCALAR BOARD == KIT XMC1X_AK_MOTOR @@1)

297 /* Power Inverter parameters */

298 #define  MOTORE_BLDC_SCALAR_NOMINAL_DC_LINK_WOLT (24.8F) J*1< DC link woltage */

299 #define  MOTORE_BLDC _SCALAR_RISING_DEAD _TIME (B.75F) /*1< Dead time for rising edge in uSec*/

368 #define  MOTORE_BLDC_SCALAR_FALLING_DEAD TIME (B.75F) /*1< Dead time for falling edge in uSec®/

381 #define  MOTORE_BLDC_SCALAR_SWITCH_DELAY (@.75F) J*¥1< Switch delay in uSec*®/

32

303 #define MOTOR@ BLDC_SCALAR HS SWITCH ACTIVE LEVEL (BLDC_SCALAR_ACTIVE_HIGH) /*1< Active level of the high side swit
304 #define MOTOR® BLDC SCALAR LS SWITCH ACTIVE LEVEL (BLDC_SCALAR_ACTIVE_HIGH) /*1< Active level of the low side switc
365 #define MOTOR® BLDC_SCALAR INVERTER ENABLE_CONF (BLDC_SCALAR_INV_ACTIVE_HIGH) /*!< Active level of inverter enable. (
386

387 /* ADC Measurement parameters */

388 #define  MOTORE_BLDC _SCALAR_VADC _REF_WOLTAGE (5.8F) *1¢ Reference voltage of RHDC conversion */

309 #define  MOTOR® BLDC SCALAR CURRENT AMPLIFIER OFFSET (2.5F) 'a Amplifier offset voltage */

18| #define  MOTORE_BLDC_SCALAR CURRENT_RSHUNT (58.8F) /*1< Current amplifier shupt resistor wvalue in mOhms */
311| #definme  MOTORE_BLDC_SCALAR_CURRENT_AMPLIFIER_GAIN (16.4F) /*1< Current amplifier gain */

312 #define  MOTOR® _BLDC SCALAR_VOLTAGE_DIVIDER_RATIO (9.79F) J*1< Voltage divider ratio in % for DC link voltage measur
313 /* end of #if (MOTORE_BLDC_SCALAR_BOARD == KIT XMC1X_AK _MOTOR_@al) */

314 -

POWER STAGE AND SHUNTS '7.'1 Amplifier Bias DC Link Voltage [Vdc]

1_,:' o Voltage
1 i : B3 =
‘ﬁ‘L_: o ] Te Input to ADC
[Ide| Direct)] R1
o0 B3 A
' L: Input to ADC [Vo]
“ : =L N Input to ADC
22
=9 - [1dc{avg]]
& .Tl‘llf I
(] Wy R2
1L
T
- R2
Voltage Divider Ratio =

R1+R2
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Getting Started - infineon
Configure the Project [5/8]

5. _(}Ionf[gure the HaI:_:I: Pa’g:t:_“ern

Hall pattern and phase excitation pattern

Folder: Configuration
File name: bldc sca_l__a__r_ user config.h

#if (MOTORE_BLDC_SCALAR FEEDBACK == BLDC_SCALAR_3HALL)

#define MOTOR® BLDC SCALAR_HALL POSITIVE_DIR_SEQ (BLDC_SCALAR HALL_SEQ 1) /*1¢ select hall sequence for positive direction.

#if (MOTORE_BLDC_ SCALAR HALL_POSITIVE_DIR_SEQ == BLDC_SCALAR HALL_SEQ_1)
S

Standard hall pattern for positive direction. Do MNOT change this hall pattern wvalues.
* Update the phase excitation pattern corresponding to the hall pattern

y

#define  MOTOR@ BLDC_SCALAR_HALL_PAT_A (1U)

#define  MOTORE BLDC_ SCALAR HALL PAT B (3U)

#define  MOTORE@_BLDC_SCALAR_HALL_PAT C (2U)

#define  MOTOR® BLDC SCALAR HALL PAT D (6U)

#define  MOTORE BLDC SCALAR HALL PAT E (au

#define  MOTORE@ _BLDC_SCALAR_HALL_PAT F (5U)

#else
378® * Standard hall pattern for positive direction. Do MOT change this hall pattern walues.[]
285 Hendif
389
396
391 /* Phase W, V, U excitation pattern */
392 #if (MOTOR®_BLDC_SCALAR_MOTOR == MOTOR_EC_MAXON_267121)
393 #define  MOTOR® BLDC SCALAR MC_PAT A (WH_VL_UOFF) < Phase pattern corresponding tc MOTOR® BLDC SCALAR HALL
304 #define  MOTOR® BLDC_SCALAR MC_PAT B (WOFF_WL_UH) < Phase pattern corresponding tc MOTOR® BLDC SCALAR HALL
395 #define  MOTOR® BLDC_SCALAR MC_PAT C (WL_VOFF_UH) < Phase pattern corresponding to MOTOR® BLDC SCALAR HALL
396 #define  MOTOR®_BLDC_SCALAR_MC_PAT D {WL_VH_UOFF) < Phase pattern corresponding to MOTORE_BLDC_SCALAR_HALL_|
397 #define  MOTOR® BLDC SCALAR MC_PAT E (WOFF_WH_UL) < Phase pattern corresponding tc MOTOR® BLDC SCALAR HALL
308 #define  MOTOR® BLDC SCALAR MC PAT F (WH VOFF_ UL} < Phase pattern corresponding tc MOTOR® BLDC SCALAR HALL |
399

6. Configure the ADC Trigger
G- #define MOTOR® BLDC SCALAR CURRENT TRIGGER OFFSET (MOTOR® BLDC SCALAR SWITCH DELAY) /*!« By default, current trigger

Current Trigger Offset

PWM Timer (Phase V)

ADC Trigger for current measurement
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Configure the Project [6/8]

7. Configure the Hall sensor feedback

(infineon
Folder: Configuration

File name: bldc_scalar_user_config.h

@ #define
— #define

#endif

ol R =

October 2016

MOTOR@ BLDC_SCALAR_BLANKING TIME
MOTOR@ BLDC_SCALAR_PH_DELAY TIME

(1.@8F)
(1.5F)

18 /* CCM clock is 2 MHz Lclcck time: 588 ns)*/
9 #if (MOTOR@ BLDC_SCALAR FEEDBACK == BLDC_SCALAR 3HALL)

/*1¢ Hall edge re-sampling time in uSec. Range:
*1< Time delay to update multi-channel pattern in
Pha:e delay time should be greater than blanking -

'* end of #if (MOTOR®_BLDC SCALAR _FEEDBACK == BLDC_SCALAR _3HALL) */

>
o - »

CCU4 timer for hall edge detection
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October 2016

Configure the MCM Transfer

(infineon
Folder: Configuration

File name: bldc_scalar_user_config.h

MCM UPDATE WITHOUT FAST SYNC

#define MOTOR® BLDC SCALAR_ENABLE_FAST SYNCH CCU4 (1) /*1< Enable (1)/disable (@)
#if (MOTOR® BLDC SCALAR ENABLE FAST SYNCH CCU4 == 1U)
#define MOTOR@ BLDC_SCALAR MCM SYNCTRANSFER TIME (2.8F) /*1¢ Multi-channel pattern
gendif /* end of #if (MOTOR@ BLDC SCALAR ENABLE FAST SYNCH CCU4 == 1U)
|
MCM UPDATE WITH FAST SYNC
L
N Sdpe Sxars COLIS Tiwwer /] €C4 Timer for fast sync — Jus
< Pl Tirme = eg 50uz > /W'LM/M/[ -
Phase U-PWM :
Phase V-PWM

21l edge Starts OCU4 Timer
P BWM ag S0us
Phase U-PWM

Phase V-PWM

I

MCM Pattern update with 1ast sync and without fast sync

Copyright © Infineon Technologies AG 2016. All rights reserved.
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(infineon
Folder: Configuration

File name: bldc_scalar_user_config.h

9. Enable the Hall pattern learning

{194 #define  MOTORE BLDC SCALAR ENABLE HALL LEARNING (1) /*!1< Enable/disable hall pattern learning */
495 #if (MOTOR@ BLDC_SCALAR_ENABLE HALL_LEARNING == 1U)

495 #define  MOTOR®_BLDC_SCALAR_OPEN_LOOP_VOLTAGE (5.8F) /*!< Open loop voltage to be applied in % v
497 #define  MOTOR® BLDC_SCALAR OPEN_LOOP_SPEED (2.8F) /*!1¢ Speed to be applied in ¥ with respect
498 :ﬁ‘endif /* if(MOTOR@ BLDC SCALAR _ENABLE _HALL_LEARNING == 1U) */

4 (™ closedloop_mc_pattern uintl6_t [7] 0x200007ca <BLDC_SCALAR_HallLearni...
(9= closedloop_mc_pattern[0] uintl6_t 1 Sequence 1 or 2
(9= closedloop_mc_pattern[1] uintl6_t 0x201 (Hex) wi_voFF_us
(9= closedloop_mc_pattern[2] uintl6_t 0x210 (Hex) WL_VH_UOFF
(9= closedloop_mc_pattern[3] uintl6_t 02 (Hex) worF_vi_uL
(9= closedloop_mc_pattern(d] uintl6_t 0x102 (Hex) wH_vOFF_UL
(9= closedloop_mc_pattern[5] uintl6_t 0x120 (Hex) WH_VL_UOFF
(<= closedloop_mc_pattern[6] uintl6_t 0:21 (Hex) WOFF_VL_UH

Capture close loop multi-channel pattern sequence

Hall
Hall MACRO Pattern MC MACRO l’:unfiEurahIE MC Pattern
BLDC_SCALAR_HALL PAT A 1 BLDC_SCALAR_MC_PAT A | WL_VOFF_UH
BLDC SCALAR_HALL PAT B 5 BLDC_SCALAR_MC_PAT B | WL_VH_UOFF
BLDC SCALAR_HALL PAT C 4 BLDC_SCALAR_MC _PAT _C | WOFF_VH_UL
BLDC SCALAR_HALL PAT D [ BLDC SCALAR_MC _PAT D | WH_VOFF_UL
BLDC_SCALAR_HALL PAT E 2 BLDC_SCALAR_MC_PAT E | WH_VL_UOFF
BLDC SCALAR HALL PAT F 3 BLDC SCALAR MC PAT F | WOFF VL UH

hall_patiern_update

Note: For a new motor where the hall pattern is not known, this configuration
can be enabled for hall pattern learning.
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Add code support for uCProbe [1/3]

Folder: -

1. Initialize the uCProbe before starting File name: main.c
motor

* Initialization */
Motor@ BLDC_SCALAR Init();

Motor® BLDC_SCALAR_Flash _Var_Init();

97 #if (MOTOR@ BLDC_SCALAR CTRL_UCPROBE_ENABLE == 1)
- Motor@ BLDC_SCALAR_uCProbe_Init();
#endif

Iy * Start the motor */
Motor@ BLDC_SCALAR Motorstart();|

* Placeholder for user application code. The while loop below can be r
while (1U)
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Getting Started -

Infineon

i

Add code support for uCProbe [2/3]

Folder: Interrupts

Add uCProbe scheduler in motor state [ ame

machine

=
]

void SysTick Handler(void)

{
/* Call moter control state machine */
Motor® BLDC_SCALAR_MSM();

L L

¥
T N - I

RAM_ATTRIBUTE void Motor® BLDC_SCALAR_MSM(void)

{

switch (Motor@_BLDC_SCALAR.msm_state)

case BLDC_SCALAR_MSM_NORMAL_OPERATION:
Motor@ BLDC_SCALAR_MSM_NORMAL_OPERATION_Func();
break;

=% #if (MOTOR® BLDC_SCALAR_ENABLE BIDIRECTIONAL CTRL == @U)[]
5 #if (MOTOR®_BLDC_SCALAR_ENABLE CATCH FREE == 1U)[]

o# #if (MOTOR® BLDC SCALAR_ENABLE BOOTSTRAP == 1U)[]
5
case BLDC SCALAR_MSM _ERROR:

Motor® BLDC SCALAR_MSM_ERROR_Func();

break;

case BLDC_SCALAR_MSM_START:
Motor@_BLDC_SCALAR_MSM_START_Func();
break;

o

B e e S e e
e

WOOM WD GO 00 0O 00 DO RO 0O

0

Bl @D~ @

IFRERERT
1 ovouA

w0
2@ W0~ O

w0

J R}

bldc_scalar_state_machine.c

Motor control state machine is called
on each Systick Interrupt

uCProbe Scheduler is called on each
scheduler tick

#if (MOTOR®_BLDC_SCALAR_HALL LEARNING == 1U)

case BLDC_SCALAR_MSM_HALL_LEARNING:|
Motor® BLDC SCALAR MSM HALL LEARNING Func();
break;

#endif

case BLDC SCALAR MSM _STOP:
Motor®_ BLDC_SCALAR_MotorStop();
break;

default:
break;

¥
if (Motor@_BLDC_SCALAR.error_status != au)

Motor8_BLDC_SCALAR.msm_state = BLDC_SCALAR_MSM_ERROR;

}

4

#if (MOTOR@ BLDC SCALAR CTRL_UCPROBE ENABLE == 1)
Motor@ BLDC_SCALAR_uCProbe_Scheduler();
#endif

2R e e 5 5

P pa| R RS RS B RS ORI ORD
ca =&
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(infineon

Folder: uCProbe

3. Add uCProbe scheduler in motor state File name: ucprobe.c
machine

77- #if ((MOTOR@_BLDC_SCALAR_CTRL_UCPROBE_ENABLE==1))

oo

[<>]

[N S )

=] " U 4=

N[ U TN w IR Y TN N N Y O Ve I I O e e R
[N =l N R RN B R W I = =]

O I I I
3ol R

October 2016

ptor® BLDC SCALAR uCProbe Scheduler gILET)

switch({Motor@ BLDC SCALAR_ucprobe.control_word)
{
case 1: /* Start the motor */
Motor@ BLDC SCALAR ucprobe.control word=@;
Motor@ BLDC_SCALAR_MotorStart();
break;

case 2: /*Stop the motor®/
Motor@ BLDC SCALAR ucprobe.control word=@;
Motor@ BLDC SCALAR MotorStop():
break;

case 3: /*Clear Error state®/
Motor@_ BLDC_SCALAR_ucprobe.control_word=8;
Motor@ BLDC SCALAR ClearErrorState();
break;

case 4: [*Clear flash and lead defualt value into flash*/
Motor@ BLDC_SCALAR_ucprobe.control_word=8;
Motor@ BLDC SCALAR ucprobe.user_config[e] =8;
Motor@_BLDC_SCALAR_Write Default_walue();
Motor@ BLDC SCALAR uCProbe Write Flash();
break;

/*UCproBE scheduler function to handle wcprobe comments from UT */
void

»  UCProbe scheduler routine support
control code to control the motor

2 Hall senser based BLDC Sealar Contral

uK_min
P sctting I setting SCALEKPKI arror uk 16383
Spced Pl Cantrol 20972 2 15 [ o [ o uk_min
-16383
Error State

H BE Link Voltage Motor State
Infingon =

Setting Target Speed ——

000,00 0.0.0.000.0.000) 0.0.0.0)
“ T

Stop=0
Startup = 1
State Identification = 2

~100% 100% Max. Speed

E rem  Ref. lpmﬂmgpm BE Link Gurrent Hall Learning = 4
MNormal Operation = T
44% e speca [ oM a Eroras
Idic =9
" o - - L, " _ — CTRAP ERROR
| ] | |
Save Pl and HALL pattern ta Flash | ||_,,,¢ Default Value | Note : Hall Pattern, Pl values and metor direction variables are saved in Flash
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Compile and Verify the project (fen

1. Click “Build Active Project” = ™
2. Click “Debug Configuration” to download the code R v
3. Click "Resume” to start the application

% Debug - BLDC_SCALAR_HALL_XMC13/main.c - DAVE™ - C\Workspaces\DAVE-4.2\W5_2016_04_28
File Edit Source Refactor Navigate Search DAVE Window Help

|2*E‘.@§E [ R 2 [& = il Eie

45 Debug 52

4 [T] BLDC_SCALAR_HALL_XMC13 Debug [GDB SEGGER J-Link Debugging]
4 2 BLDC_SCALAR_HALL_XMC13.elf
4 P Thread #1 <main> (Suspended : Breakpoint)
= main() at main.c:93 0:100037za
# JLinkGDBServerCL
w1 arm-none-eal bi-adb

ain(voi

/* Initialization */
Motor@_BLDC_SCALAR_Init();

Observation:
> Motor should ramp to 2000RPM with ramp rate of 500RPM/s.
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Interface with uC/Probe [1/6]

» Update of the motor and monitoring motor parameters can be
executed using uC/Probe™ XMC™

1. In“"BLDC_SCALAR_HALL_XMC13"” example project , open
WC/Probe™ XMC™ project file.

4 |[=5 BLDC_SCALAR_HALL_XMC13 [ Active - Debug | 5 9e0 | e o sl
: 1{;? Binaries — W croup - DA .

uuuuuuuuu /Probe XMC™ ver. 4.0.16.50

+ [a Includes
. = Configuration

+ = ControlModule

. 2= Debug

+ = Interrupts
. [= Libraries
- = MCUInit
- = MidSys

» 2= Startup

+ = uCProbe

o |lg| bldc_scalar_user_interface.c — (=
. || blde_scalar_user_interface.h e % %

- . Pro  Acvanced
. |g| bldc_scalar_variables_config.c 4

H B3R i v
» |C] main.c Symbol Browser )
. , Fer || Foor \ 3 cse \ = Mqrr\ s @ Search by Name Max FFFFFF

sesrch by Data Tyoe 7] [%] | RamRange win 0

=9 BLDC_SCALAR HALL_XMC13_UCPROBEwspx

 Tinker_scriptid Note: As the BMI mode is set to SPD0O mode, the
program needs to be started in Debug mode
before connecting to the uCProbe project.
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Interface with uC/Probe [2/6]

(infineon.

BLDC : Speed Control BLDC : Speed Current Control Hall Pattern Learning BLDC : Voltage Control Oscilloscope BLDC : Current Control
3 Hall b d BLDC Scalar Control
uK_min
P setting I setting SCALEKPKI error 16383
veed piControl | 20972 2 T R T
= - - -16383
Error State

Cinfineon

Setting Target Speed

DC Link Voltage Motor State
Stop =10
Start-up =1
State Identification = 2

-100% 100% Max. Speed BootStrap = 3

Save the values \4

| intoflash Load the default Motor state
oad the defau icati

Start, Sto.p an.d values into flash indication

change direction of

motor by clicking

respective buttons

£000000000000000

L] 0000,
Error State Bit Position
CTrap=0
Over Current = 1
Short Circuit =2

: RPM Ref. Speed DC Link Current Hall Learning =_4 Wrong Hal! =3 )
r . Normal Operation =7 Hall Learning Timeout = 4
| 44% Real Speed mnpm [ 0.006 ) Error =8 Stall condition = 5
Idle =9 Under/ Over Voltage = 6
Free running mode = 7/8
— —_— CTRAP ERROR
[ ]
MotorStart MotorStop Clear Error
P T
Save Pl and HALL pattern to Flash Load Default Value Note : Hall Pattern, Pl values and motor direction variables are saved in Flash

\ 4

Fine tune the
_ Pl value to get
optimum motor

behaviour

Error state
Indication

In case of Error
condition, can clear
the error flag in the
SW by click this

button
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2. Click the ‘Run’ button

2HO

Iﬁ%

1 Bring Forward * .14, Group * £ Show/Hide Grid
[ Send Backward ~ |:‘=‘ Align ~ 'E Show/Hide Rulers

infineon

Cifineon

Full | Settin -
Screen Pate % @ & 0 OfiQ v - BozoomFscor - Micrium pC/Probe XMC™ ver. 4.0.16.50
Application Clipboard Arrange Professional Edition for Infineon
oo T BLDC : Speed Control | BLEC: Speed Current Control | Hall Pattern Leaming | BLDC : Voltage Control | Oscilloscope | BLDC: Current Cantral | B W OrSpacE Bpiorer s
R . = .
Msiiigiabic Controls b hio "TES) Thfo TThbo | Fsg | 'bog || hds hdgo | hiso | hboo | hbso | heoo| hoso| | bibo'  biso' | bhoo | bido | bvdo | basol | kodo | Biso' | aco' | Bhso' Bhoo | s feens
- =l - =] 4
% Sier — = 3 Hall sensor based BLDC Scalar Control ~ || 4+ Fg Project
Y Oscilloscope
4 uK_min B )
. il & 5LDC: Veltage Contro!
B Horizontal Slider = P setting 1 setting SCALEKPKI error uK 0 B ¢
(08 Hall Pattern Leaming
= ".| Sweed PIControl 0 0 0 e uK_min £ X
==[=] Custom Slider =1 0 (08| 5LDC : Speed Contro
|18 sLDC: Current Contro
= & )
Custom Switen S — 18] 5L0C: Speed Current Control
DC Link Voltage Motor State Error State -
V] checkwox g Infineon
E - Volt 0.0.0/0.0.00/000090000
[ [ 00 00,
== Fush Button Z| Setting Target Speed e Stop =0 Error State Bit Position
Z
Start-up =1 CTrap=0
Wi Toggle Button State Identification = 2 Over Current = 1
=
= -100% 100% Max. Speed BootStrap = 3 Short Circuit =2
— - rpm  Ref. Sneed [ RPM DC Link Current Hall Learning = 4 Wrong Hall = 3
_ E Normal Operation=7 Hall Learning Timeout = 4
T wiritabie Cortrals 2 Real Speed RPN 0.000 g Error=8 Stall condition = 5
i Angular Gauges = Idle=9 Under/ Over Voltage = 6 =
§ Free running mode = 7/8 Infineon XMC Family
E Linear Gauges _ CTRAP ERROR @) XMC1000 ) XMCA000
E MotorStart MotorStop Q Clear Error
Charts =1
Numeric Indlicators &
g
| ] [ ]
"W Miscellaneous e Save Pl and HALL pattern to Flash Load Default Value Note : Hall Pattern, Pl values and motor direction variables are saved in Flash
2 =
Advanced =
s =l . m b
E
Symbol Browser L
E ELF [ .—_q- CDF H E CSF Hf MQ'I'T] e ©) Search by Narre| _) Search by Data Type @ [E] RAM Range Min 0O Max FFFFFFFF
| Name Type Size Size Filtered Memaory Address -
> | @ 3 BLDCSCALAR HALL XMCI3.eif v N/A 9,508 5,508 N/A

October 2016
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Interface with uC/Probe [4/6]

3.

N o uok

Go to Tab: HALL Pattern Learning. This is used to find the relation

between HALL and commutation pattern
Set the Open Loop Voltage to 10%

Select button “Learn Hall Pattern” to start the Hall Learning
Once the Hall learning is completed, the pattern is displayed.

(infineon.

If required, select “"Save to Flash” to save the commutation table into the

Flash.

BLDC : Speed Control BLDC : Speed Current Control

Hall Pattern Learning | | Oscilloscope BLDC : Current Control

BLDC : Voltage Controli

Open Loop Voltage

Hall Seguence

MC Pattern A
MC Pattern B
MC Pattern C
MC Pattern D
MC Pattern E

MC Pattern F

HALL LEARNING

1

288
288
288
288
288
288

10

HALL Sequence -1

Learn Hall Pattern

Disable Hall leaming

HAllPaHmon = 1 e 3 <k 7 o 6 le A de 5 odee T Sk

MCFRathern & & 4+ 0 4+ C 4+ D4+ E f+ Fiea 4o

Calculate Commutation Tabe

HALL Sequence -2

Save inte Flash

Load Default Value

HMlPattemt+ L = 5 —+ 4 =+ G-+ & 7% 34+ 1 o=

Hote ;: Hall 2equence and ME Pattern values can be updated in the BLBC Scalar control 3W directly. File na
\bldc_scalar_user_config.h, #define - MOTORO_BLDC_SCALAR_HALL_POSITIVE_DIR_SEQ and MOTORO_BLDC_SCALAR_HALL_PAT

1 1 1 1 1 i
MEPutiom = & 4= B=w € == D= E b» Fdwa 4=

me ; BLBC_SCALAR_HALL_XME13Configuration

October 2016
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8. In the tab "BLDC: Speed Control”, select the various widgets to
control the motor.

— Start/ Stop control
— PI tuning and monitoring

BLDC : Speed Control LD : Speed Current Control Hall Pattern Learning BLDC : Violtage Control Oscilloscope BLDC : Current Control
3 Hall sensor based BLDC Scalar Control
uK_min
P setting I setting SCALEKPKI error uK 16383
Speed Pl Control | 20972_ 2 | 1 5_ m m uK_min
= - - -16383
p—
-
in ﬁ neon DC Link Voitage Motor State Error State
(1] 00 00,
Setting Target Speed = Stop =0 Error State Bit Position
Start-up = 1 CTrap=0
State Identification = 2 Over Current = 1
-100% 100% Max. Speed BootStrap = 3 Short Circuit = 2
- P rem Re speed [EETTTIRPM DC Link Current Hall Learning = 4 Wrong Hall = 3
r— Normal Operation=7 Hall Learning Timeout = 4
| 44% Real Speed mnpm 0.008 ¥\ Error = 8 Stall condition = 5
Idle =9 Under/ Over Voltage = 6
Free running mode = 7/8
— —_— CTRAP ERROR
MotorStart MotorStop Clear Error
. P
Save Pl and HALL pattern to Flash Load Default Value Note : Hall Pattern, Pl values and motor direction variables are saved in Flash

» Possible to save PI values, commutation table into Flash
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(infineon.

9. Click on the “Oscilloscope” tab for monitoring motor control

parameters

O 90T -—

BLDC : Voltage Control BLDC : Current Conrol Hall Pattern Learning BLDC : Speed Contrljl Oscilloscope BLDC : Speed Current Contra

3 Auto Scale | Auto Scal
5.0000 50000 | 16.
5 &

Micripm pC/Probe - BLDC_SCALAR_HALL_XMC13_UCPROBEwspx

peed

BLDC_SCALAR_hall2

B
o
S
3
g
E|
-

0.5 ! ! 16383

500000 ps 7.500.00 ps 10,000.00 ps 12,500.00 ps 15,000.00 ps 17,500.00 ps 20,000.00 ps

Scope Settings

22,500.00 ps 25,000.00 ps
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General Information (1/2)

» Where to buy kits:

Development Boards Order Number

XMC1300 Boot Kit KIT XMC13 BOOT 001

PMSM Low Voltage
15W Card

KIT XMC1x AK Motor 001

October 2016 Copyright © Infineon Technologies AG 2016. All rights reserved.


http://ehitex.com/evaluation-boards/infineon/458/xmc1300-boot-kit-kit_xmc13_boot_001?c=154
http://ehitex.com/application-kits/infineon/461/xmc1000-motor-control-application-kit?c=86

(infineon

General Information (2/2)

> For latest updates, please refer to:

http://www.infineon.com/xmc1000

» DAVE™ development platform:

http://www.infineon.com/DAVE

» For support:

http://www.infineonforums.com/forums/8-XMC-Forum
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References : Help Content

infineon

» Example SW user guide as chm format is part of this example

SW

5

]

»

»

5

»

»

5

[nf Includes
= Cenfiguration
. [ bldc_scalar_common.h
- || bldc_scalar_derived_parameter.h
s @ bldc_scalar_mecuhw_config.h
s @ bldc_scalar_user_config.h
= CentrolModule
= Debug
= Interrupts
s @ bldc_scalar_control_loop.c
- €| bldc_scalar_ctrap.c
» €] bldc_scalar_hall_svent.c
s @ bldc_scalar_pattern_shadowte.c
s @ bldc_scalar_protection_error.c
- |€] bldc_scalar_state_machine.c
= Libraries
2= MCUInit
= MidSys
[= Startup
[£] bldc_scalar_user_interface.c
@ bldc_scalar_user_interface.h
@ bldc_scalar_variables_config.c
[£] main.c

4 |25 BLDC_SCALAR_HALL_XMC13 [ Active - Debug ]
s ff Binaries

| E—-Q BLDC_SCALAR_HALL_UserGuide.chm

7 BLDC_SCALAR_HALL_XMC13_uCProbe.wspx

= linker_script.ld
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Main Page

Introduction

This document provides all relevant information about 3-phase
BLDC scalar control using hall sensor on Infineon's XMC130x
micro-controllers platform. The scalar control is also commeonly
known as trapezoidal commutation or 120 degree block
commutation.

BLDC scalar control example software is offered as "simple main
preject in DAVE IDE". BLDC scalar control example project
consists of 3-phase BLDC Motor control related algorithm
software, primarily targeted end applications are fans, pumps,
power tools and e-bike segment. This example project will
provide high level of configurability and modularity to address
different segments. This project can be easily configured as per
requirements with the help of configuration files

Hall Sensor Based BLDC Motor Control

3-phase BLDC metors are synchronous motors and exhibits

< m

Table of Contents
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 Limitations And Deviations
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4 Speed control
& Current contral

\ Speed with Current
Contral

& Control Scheme
Configuration

J Ramp Generator
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Glossary Abbreviations

» ADC Analog Digital Converter

» DAVE™ Digital Application Virtual Engineer (rree development 1 for xmc™ )
» PWM Pulse Width Modulation

> SW Software



| | (in’ffneon
Disclaimer

The information given in this training materials is given as a hint for
the implementation of the Infineon Technologies component only and
shall not be regarded as any description or warranty of a certain

functionality, condition or quality of the Infineon Technologies
component.

Infineon Technologies hereby disclaims any and all warranties and
liabilities of any kind (including without limitation warranties of non-
infringement of intellectual property rights of any third party) with
respect to any and all information given in this training material.
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