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We will spin a brushless motor using Simulink and Model-Based
Design
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Brushless motors are everywhere
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Developing embedded motor control software has its challenges

ITK Engineering develops IEC 62304—- compliant controller for dental
drill motor with Model-Based Design

Challenge

Develop and implement field-oriented
controller software for sensorless brushless

a L

DC motors for use in dental drills ' 4 // 27
Solution 4 4
& %

Use Model-Based Design with Simulink,

Stateflow, and Embedded Coder to model the

Controller and plant run Closed_loop Dental drills featur'ing ITK Engineering’s
. ) ! ) sensorless brushless motor control.

simulations, generate production code, and

streamline unit testing

“Model-Based Design with Simulink enabled us to design and
optimize the controller even before the motor hardware was

Results available for testing and then generate production code for the
= Development time halved controller once we had the motor. It would have been impossible to
= Hardware problems discovered early complete this project on schedule if we had written the code by
= Contract won, client confidence hand.”
established - Michael Schwarz, ITK Engineering
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Developing embedded motor control software has its challenges

ITK Engineering develops IEC 62304—- compliant controller for dental

= Design work needed to be started before drill motor with Model-Based Design

Challenge /

motor hardware was available and needed Deveiop and mplrent ecorentec
: . . B mtors oo et y
extensive testing to comply with standards 4//\4

Use Model-Based Design with Simulink,

Stateflow, and Embedded Coder to model the

controller and plant, run closed-loop
simulations, generate production code, and
streamline unit testing

ssssssssssssssssssssssssssssssss
“Model-Based Design with Simulink enabled us to design and
. . optimize the controller even before the motor hardware was
- Te am n e e d e d to ra I d I I m I e m e nt C O n tro | Results available for testing and then generate production code for the
p y p = Development time halved controller once we had the motor. It would have been impossible to
= Hardware problems discovered early complete this project on schedule if we had written the code by

software on embedded processor once more

hardware became available

- Complex algorithms running at high sample
rates were difficult to implement in short
amount of time
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Why Simulink for motor control?

= Verify control algorithm with desktop
simulation

= Generate compact and fast code from models

Minimize development time using reference
examples

Customers routinely
report 50% faster
time to market
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Motor Control Blockset simplifies the workflow

= Control blocks optimized for code
generation

Motor Control Blockset

Design and implement motor control algerithms

= Sensor decoders and observers

- - Motor Control Blockset™ provides reference examples and blocks for developing
m m field-oriented control algerithms for brushless motors. The examples show how to
. O O r p a r a e e r e S I a I O n configure a controller model to generate compact and fast C code for any target
microcontroller (with Embedded Coder”). You can also use the reference examples to
generate algorithmic C code and driver code for specific motor control kits

The blockset includes Park and Clarke transforms, sliding mode and flux observers, a
space-vector generator, and other components for creating speed and torque
controllers. You can automatically tune controller gains based on specified bandwidth

2
)
lda_sot_PU Duty Cpoios|

and phase margins for current and speed loops (with Simulink Control Design™).

. L
2 - Foadbacks_sen Speed_fb|
| < O I I tro I I e r a' I totl I I l I I I The blockset lets you create an accurate motor model by providing tools for collecting
data directly from hardware and calculating motor parameters. You can use the Curront Control

parameterized motor model to test your control algorithm in closed-loop simulations.

Get Started:

Reference Examples Latest Features

Motor Control Algorithms Documentation and Resources

- Reference examples | ==

Controller Autotuning

Start / Stop Motor

Motor Parameter Estimation

Motor Models

4@\ MathWorks 7




Brushless motors require complex algorithms — field-oriented
control

Voltage
Suppl
- Control algorithm pply
- Upc
Physical system Inverse Park Transform l
Wref Power
Inverter

Park, Clarke Transforms
PMSM
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Workflow for implementing field-oriented control

Cadlibrate Estimate Model Design
Motor & Conftrol

Sensors Motor nverter Aot
Parameters

Deploy &
Validate

4‘\ MathWorks



We will use Texas Instruments motor control Kit

Teknic 2310P
surface-mount PMSM

DRV8305 3-phase
inverter

TMS320F28379D
MCU

AB BXIPO 4\ MathWorks 10




Se n S O r C a.I I b rat I O n Calibrate Estimate %?Sreé‘ gg;ig; Deploy &
Sensors Pofg(r)gg;ers Inverter Algorithm Validate

- Calibrate ADC fosets

Open Loop Control Host Model

uint16
| PWM Duty

PWM Duty Cycle

e
PWM ¢

Reference Speed d O
P Data1_Log —

int32 s v v i8S o Y0 Motor Start/ Stop

int32

lab_measured_ADC

»{ Data2_Log

Sensors

Data Serial Output

case 'BoostXL-DRVS8305' I — _ .
inverter.model = 'BoostXL-DRV8305':;% M ———

inverter.sn = "INV _XXXX'; L | 3 ¥ Signal Statistics
inverter.V_dc = 24; sV // =8
inverter.I max = 19.3; $Amps // M fot 11
inverter.I_trip = 10; SAmps // |
inverter.Rds on = 2e-3; $Ohms // == B
inverter.Rshunt = 0.007; $Ohms // - i
inverter.MaxADCCnt = 4095; $Counts //

inverter.CtSensAOffset = % $Counts

inverter.CtSensBOffset = 23037 $Counts

inverter.ADCGain = 1; % //

LAB BEXXIPO &\ MathWorks 11




Sensor calibration

- Calibrate position sensor
offset

Calibrate
Sensors

. Model Design
Estimat
i\/{g‘rgre Motor & Confrol
Parameters Inverter Algorithm

Deploy &
Validate

& 4

B U Ee

(B

L3 Open ~
e -

v & Fint -

Py mech_prmsmn_hall_olset 128379 ™ - Smubnk brsl use

oG

MODLLNG

MARDWMARL

Stop Time | 2 | @4 @ B 1
7 i ) Step B Dana lagi =
L Back = Inspector Anahyzes
Control System - -
Offset Computation for Hall Sensor
User Inpuls
Power Supply [V] :

C26x
IRGN »
Interrupt
C28x Hardware Intarrapt Yy v
aCAPT Intermupt() SC1_Rx N1 Trigger()
Glabal Variables
GlobalHallState
Fall Sensor A
SEEES, Serial Receive Offset Calculation
HallStateChangeFlag - (1) initialize
CCASE Imermptl)
GlobalSpeedCount Hardware it

Hall Sensar B
GlobalSpeed\lidity

Heartbeat LED

Y
SCADE Irtermuptly
GlobalDirection Explore more:

1. Edit motor & inverter parameters
2. Build, Deploy & Start
Enable Hall Sensar C 3. Conltrol motor via host model

D

Caopyright 2020 The MathWorks, Inc.
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Model Design

Parameter estimation

Calibrate E?J\'”}rme Motor & Confrol Deploy &
Sensors oror Inverter Algorithm Validate
Parameters 9

Pl mcb_parem_est_host_read ” - Simulink Lal use a X
. - e
« [nstrumented tests running B 0o | g8 WIS =
Mo SR 57> Signal X ! Sep  Rea St Legic T
v &4 Pint v Tatle tar Back v - Forward " Anslyzer
on the target |
il Board Selection Test Status B ki
= DRV8305 and F28379D Launchpad =
-+ »
] Communication Port = Run Stop Over Current
f = Under Voltage
| OSt I I IO e to Start an Estimated Motor Parameters
Serial communication
For I8t mehpon ot it oo 62306 Rs - ohm

For FZ83780 Launchpod. zat Baud rate 1o 5¢6

control parameter estimation N ) I

Lg - H
Nominal Voltage: 24 v
Nominal Current: 71 A (rms value) Bemf “ Veslkrpm
Nominal Speed: 4000 pm Motor Inertia = kg.m"2
Signal from Target

Pole pairs: 4 Friction constant - N.m.s
Input DC Voltage: 20 v
Hall Offset: 0.2039 | Perunit

Position

Signal Conditioning and Scaling
Note: Press Ctrl+D to update the workspace

Hall Offset: For Hall offset calculation open required model
for the hardware
meb_pmsm_hall_offset_f28069m
meb_pmsm_hall_offset_f28379d ez o
Target Models: Click Build load and Run in required
model for loading the target
meb_param_est {28069 DRVE312

W meb_param_est (283790 _DRV8305 Abgar tan

Copmgrt 2020 The Mam¥icdia, In:.

Soocndsgdl

Ready 95% FinedStepDiscret
DN s
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Bonus: you can use other techniques to parameterize motor models

hEbaak

) a iy
e L]

P P svetriida bon D Dalesnest
= . Byt o il

; I.* M
PMSM Parameterization
from Datasheet

Two test hamesses that add
confidence that a PMSM is correctly
parameterized from a datasheet. It
also calculates motor efficiency at

Open Model

ot [

Weiltag |V

Import IPMSM Flux Linkage
Data from ANSY S Maxwell

Import a motor design from
ANSYSE Maxwell® into a
Simscape™ simulation.

Open Model

Prass sniiages

Line wolages.

Import IPMSM Flux Linkage
Data from Motor-CAD

Import a motor design from Motor-
CAD into a Simscape™ simulation.

Open Model

Generate Parameters for Flux-Based PMSM

Block

Using MathWorks tools, you can create lookup tables for an interior permanent magnet
synchronous motor (PMSM) controller that characterizes the g-axis and g-axis current as

a function of d-axis and g-axis flux.

To generate the flux parameters for the Flux-Based PMSM block, follow these workflow
steps. Example script CreatingIdgTable.m calls gridfit to model the current surface

using scattered or semi-scattered flux data.

Workflow

Step 1: Load and Preprocess Data

Step 2: Generate Evenly Spaced Table Data
From Scattered Data

Step 3: Set Block Parameters

Description

Load and preprocess this nonlinear motor flux
data from dynamometer testing or finita
element analysis (FEA):

d- and g- axis current

d- and g- axis flux

Electromagnetic motor torque

Use the gridfit function to generate evenly
spaced data. Visualize the flux surface plots.

Set workspace variables that you can use for
the Flux-Based PM Controller block
parameters.

From ANSYS Maxwell, From dyno data

JMAG, Motor-CAD FEA tools
Simscape Electrical

From datasheet

Simscape Electrical Powertrain Blockset

4\ MathWorks 15
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M O d el I n g m Oto r a.n d I n V erter Calibrate Estimate %?grel& ggﬂﬁ; Deploy &
Sensors Poi\gﬂ:’:ers Inverter Algorithm Validate

= Use linear lumped-parameter
motor model — _—

- Model inverter as an : =~ it
average-value inverter or b wiry
model switching with ’ ’
Simscape Electrical o <)

> >
- »

‘\ MathWorks 16



Bonus: you can model at needed level of fidelity

t Torque 4 Torque t Torque
b " g
Current Current Current
Lumped Parameter Saturation Saturation +

Spatial Harmonics

Motor Control Blockset Simscape Electrical Simscape Electrical
Simscape Electrical

B EDXIPO 4\ MathWorks



Control algorithm design

= Model field-oriented control
algorithm

= Model sensor decoders or
sensorless observers

P mcb_ee_pmem _foc - Simulink tial use

Cdlibrate
Sensors

. Model Design
Estimart
fv\'ggre Motor & Confrol ?/zﬁ?(ljcgte&
Parameters Inverter Algorithm

LEle|e|

]

[

med_oo_perem_foc % Speed Comrol Current Control

Interrupt

Code generation

Interrupt &l

Simulation

Global Variables

&
Baild Depley
B Start ~

& Tune

Inout Scaing Contrel System Ciosed Loop Control Loverter (Code Generadon) Averace-Value tnverter

Permanent Magnet Synchronous Motor Field Oriented Control

Note: This example requires a Tl F28379D LaunchPad with a BOOSTXL-DRV8305 booster pack () initialize
connected to a PMSM Motor with QEP Sensor

Hardware Init

' | |
Heartbeat LED
SCLRX_INT() Triggert)
‘ > n:‘m Ly Spod_Ref_PU Idq_ret_PU Duty Cycles —|
Desirec Speed IdgRef_PU #i Duty_Cycles Feedbacks_sim
ﬂ M Speec teas U Feedoacks_sm Speed_o|

Serial Receive Speed Control Current Control Inverter and Motor - Plant Model

Explore more:

1. Edit motor & inverter parameters

2. Use Offset compulation model to find
oul posilion offset.

3. Update offset in Init script to variable
‘pmsm.PositionOffset’

4. Build, Deploy & Start

5. Control motor via host model

Copyright 2020 The MathWorks, Inc.

145% FixedStepDrscre
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Control algorithm design

= Tune loop gains

Cdlibrate
Sensors

Model

Estimate
Mofor Ineerior
Parameters

Design
Confrol
Algorithm

Deploy &
Validate

PI_params
PI_params
PI params
PI_params

.delay Currents
.delay Position
.delay Speed
.delay Speedl

mch_getcControlAnalysis (pmsm,

%% Controller design // Get ballpark values!

$Updating delays for simulation

int32(Ts/Ts_simulink);
int32(Ts/Ts_simulink);
int32(Ts speed/Ts simulink);

(PI_params.delay IIR + 0.5%*Ts)/Ts_speed;
inverter, PU System,PI params,Ts,Ts speed);

PI_params = mcb.internal.SetControllerParameters (pmsm, inverter, PU System, T pwm,Ts,Ts_speed);

Field

FHH

1 12

H sigma
HH i

] Ti_id

EH damping
H Kp_i

HH Ki i

H Kp_id
H Ki_id

BE‘ Ki_texas
BE‘ Ki_d_texas
BE‘ delta

HH delay_lIR

b
EH Ti_speed
EE| Kp_speed

HE‘ Ki_speed

Yalue

5.0000e-05
5.0000e-04
5.0000e-05
3.1922e-04
3.3273e-04
0.7071
25778
8.0752e+03
2.6869
8.0752e+03
0.1566
0.1503
0.0263
0.0200
1.2000
0.0378
0.9231
24,4215

Root Locus

Imaginary Axis (seconds™)

005 Be+04 6e+04 dev0d, T2ev04
2ro.08
4
093
5
082 072 058" 044 03 014

Bode Diagram

Magnitude (dB)

Phase (deg)

-180

-10 8 5 4 2
Real Axis (seconds™)

Unit-Step Response of Current Loop

-270

10° 10! 10
Frequency (rad/s)

Pole-Zero Map

10° 104 10°

0.96 092 0.86 076 058 035
=
12 1 [-o0s4
. S ~— T
8
2 05[099%
8
208 2 !
2 ?‘%4 R 4404 30404 20404 Tero4 o
5
S os :
= g
5 0-5F0.996
04 g
E
02 1 o084
0.96 0.92 0.86 076", 058 035
0 15
0 02 04 06 08 1 12 14 16 18 2 5 5 4 3 o 1 0
t Sec (seconds) 103 Real Axis (seconds™) 10*



Bonus: you can use several techniques to tune loop gains

Field-Oriented Contral Of Motor Velocity

% Set PWM hing f y
PWM_frequen 0e3 Tuning P'Ocrtrﬂ:_mlw cuerent and speed _
_pwm /EWM freq wing FOC Aulchuner [ T

Set Sampl
T. T_pwm:
Ts_simulink T_pwm/ at =k . — .
Ts_motor T_pwm/ - u -...: (i e g
Ts_inverter T_pwm/ . . -7
Ts_speed 0*Ts; [ e -] ——

——

et da ype f¢ @ ! | — f

tal ixde ( I ﬁ |
dataTyp ngle e | -

Sys P, mete // E E an | ==
pmsm = mcb_SetPMSMMotorParam ( ) * e 208, Ve s

-
Pa belo ot m . .
. as : ) Tune Pl controllers by Tune Field-Oriented
Controllers Using

inverter.ADCOffsetCalibEnable = 1; % Enable: 1, Disable:

target = mcb_SetProcessorDetails('F28063M',PWM_frequency):

PU_System = mcb_SetPUSystem(pmsm, inverter):;

% Controller design // Get ballpark values!

PI _params = mcb.internal.SectControllerParameters(pmsm, invercer,PU System,T pwm,Ts,Ts !

spe

ed) ;

Using Field Oriented
Control (FOC) Autotuner

Computas the gain values of the PI
controllers within the speed and
current controllers by using the Field
Oriented Control Autotuner block.

Open Example

SYSTUNE

Tune a field-oriented controller for
an asynchronous machine in one
simulation.

Open Script

Empirical Computation FOC Autotuner Classic Control Theory

Motor Control Blockset and Simulink Control Design

Simulink Control Design

Motor Control Blockset

4\ MathWorks 21



Control algorithm design

= Verify in closed-loop
simulation

Cdlibrate
Sensors

Model

Design

Estimart
fv\'ggre Motor & Control
Parameters Inverter Algorithm

Deploy &
Validate

qr

MODELING

10pen v us

(S|

g sawve v
New H ibrary
& Prnt v Browser

-

Mode Browser
8

F

0

B

e

EILE BRARY g

Serial Recelve

fmch_ee_pmsm_foc

"a|mch_ee. Rvsm_fcc »

Speed Control

Spacily ficality leve

ol Blockset average inverter

« Simscaps Electrical 3 phase converter

Modular Multilev

Simscape Elactrics

KN — &

2l converter

Coce generation

Internupt

HARDWARE

Stop Time | 0.7 Al N -

i 4 @ b %)

Rt Norat > Run Step Data
@ Fast Restart Back v v Forward Inspector

IMULATE

Inverter (Code Genaration)

Permanent Magnet Synchronous Motor Field Oriented Control

Note: This example requires a Tl F28379D LaunchPad with a BOOSTXL-DRV8305 booster pack
connected to a PMSM Motor with QEP Sensor

Simulation

Global Variables

Y 1190
SCIRCINT() 19ger(y
ﬁ Speed_Rel_PU b lde_ref PU Duty Cycles —l
Desrec Speed IdgRef_PU >® P Dty Cycles Feedbacks_sim
> . s,  eas_PU - @ P Feedbacks_sim Speed_b

EnClosedLocp
.Speed.Rel

Seral Receive

Speed Control Current Control

Copyright 2020 The MathWorks, Inc

110%

Hardware Init

Heartbeat LED

Inverter and Molor - Plant Model

Explore more:

1. Edit motor & inverter parameters

2. Use Offset computation model to find
out position offset

3. Update offset in Init script to variable
‘pmsm.PositionOffset’

4. Build, Deploy & Start

5. Control motor via host model

 ——

FixedsStepDiscret
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D I I I I . ; Model Design
e p O y e n t Calibrate Estimate Motor & Control Deploy &
Sensors Motor Inverter Algorithm Validate
Parameters 9

= Target any processor with
ANSI C code

Sensor Peripherals and Commands Hardware-Independent Algorithm ] PWM Peripherals

(1) initialize

Hardware Init Heartbeat LED

- Use provided example to j J
partition the model into e

algorithmic and o ool
hardware-specific parts ol —| (D

Sensor Driver Blocks (sim) Duty Cycles

L1 ) » ah e Sim out SensorSigs Debug Debug

- Generate algorithmic | e | o || s
code for integration into

embedded application v
Algorithmic Code

AB BXIPO &\ MathWorks 23



. Model Design
De p I Oyl I I e n t Calibrate Estimate Motor & Cofwlfr;ol Deploy &
Sensors Moftor Inverter Algorithm Validate
Parameters 9

P mcb_ee_prmem _foc ™ - Simubnk tnsl use

- Generate code (floatingand [ -™C =T 2 ,

Analyzar

v SEFint v Bowser Bk v fowed

] ] et i
— = = c % P Timinng Legerd e
- me_oo_penam_foc Speed Comrol Current Control Calculste Posinan and Speed Control System Giozed Loop Ceetrol Invertar (Code Generaban) Aversge-isive invarter
Hghlight Nane v | Vg

@

i N vw-m-xe
=hp =
ar =
. =
= S co -

» Use host model to control and =

Note: This example requires a Tl F28379D LaunchPad with a BOOSTXL-DRV8305 hooster pack (0]
connected to a PMSM Motor with QEP Sensor

debug

saxsz [EmT7

»{ Speas_Ret_Pu

Global Varisbies
daket_BU

sax32 fem17

= Validate on hardware g S S ;.\

Speed Control

'—'J Explore more:

1. Edit motor & inverler paramelers

2. Use Cffset computation model to find
out position offset

3. Update offset In Init script to variable
‘pmsm.PositionOffset’

4. Build, Deploy & Starl

i Norks
Copyright 2020 The MathWaorks, Inc. & Gonbral inolos via Hoalmoids
e
‘.}\
o
» o4
Ready View diagnos 125%
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MathWorks Training Services:

Exploit the full potential of MathWorks products
Production Code Generation

Root Locus Editor for Open Loop 1(L1) 4{)Open-Loop Bode Editor for Open Loop 1(L1)

20t

0t

Control
System
Design

-20

G.M.: 10.7dB
-40 | Freq: 0.105 rad/s
Stable loop

-60
7207

540 t

360

180 | P.M.: 63.3 deg
0 Freq: 0.0317 rad/s

107 10 10 10°
Frequency (rad/s)

Simulation Based Testing

[Loadtests —>| Run test > Results

T T © ( T~ [ ]
[T T [ T -~ L
[T T = [ T >



https://www.mathworks.com/training-schedule/control-system-design-with-matlab-and-simulink
https://www.mathworks.com/training-schedule/simulation-based-testing-with-simulink
https://www.mathworks.com/training-schedule/embedded-coder-for-production-code-generation

You can verify and profile code using Processor-In-the-Loop testing

Code Execution Profiling Report for
mcb_pmsm_foc _sim_ v2/Current Controll

The code execution profiling report provides metrics based on data collected from a SIL or PIL execution. Execution times are calculated from data
recorded by instrumentation probes added to the SIL or PIL test harness or inside the code generated for each component. See Code Execution
Profiling for more information.

1. Summary
Total ime 50681790
Unit of time ns
Command repolrt'(exem_ltionProtjll-lezl'L_mrs'__ 'seconds’, 'ScaleFactor', 'le-
09", 'NumernicFormat', "%0.0f);
Timer frequency (ticks per second) 2e+08
Profiling data created 16-Jan-2020 18:09:48

2. Profiled Sections of Code

Section Maximum Average Maximum Self  Average Self Calls
Execution Execution Time in ns Time in ns
Time in ns Time in ns
[+] Current_imitialize 2260 2260 1365 1365 1 4\
Current_step [3e-05 0] 5135 5067 5135 5067 10001 4\
Current_terminate 540 540 540 540 1 4\

3. CPU Utilization

Average CPU  Maximum CPU

S Utilization Utilization
Current_step [3e-05 0] 10.13% 10.27%
Overall CPU Utlization 10.13% 10.27%

4@\ MathWorks 26




Bonus: you can target FPGAs as well

=I0] x|

<5 e Fnd: [ 0 % % MatchCase

Contents = HDOL Code Generation Report Summary for focZyngHdl =

SUMRMAary

Cl :-'.‘;Fc SWmIm 15y

Code Interface Report Summary

Timing And Area Report
High-level Resource Report Maodel focdynghid

Optimization Report Model version 1.368
Distributed Pipelining HDL Coder version 3.10
?I:r-:urrlir'.g and Sharing HDL code generated on 2017-04-21 14:19:09
Relay Ralancing HOL code generated for foctyngHal
Adaptive Plpelining Target Language VHOL

P Core Generation Report

Traceability Report

Generated Source Files

focZyngHd ip src_focfyngHdl p

locZyngHd_ip_src_ADC_Count_T
focZynqHd_ip_src_Mod_Twao_Pi_
focZyngqHd_ip_src_Encoder Cour
focfwnqHd Ip src Wrap Meg P

tocZyngHd_ip_src_Rotor Position
focZyngqHd ip src Botor Positio
focZyngHd ip src_Rotor Position=]

4' b

Target Directory

Mon-default model properties

ClockRatePipelining
EnablePrefix
HOLSubsystem
MadulePrefix
OptimizationReport
Oversampling
ReferenceDesign
ResetType
ResourceReport
ScalarizePorts
SynthezisToaol

SunthezisTrnl™hinFamil

hdl_prj\hdlsrc

off
owversampledClockEnable
focZynaHdl
focZyngqHd_ip_src_

an

2000

Metor Contrel Reference Design
Synchronous

an

on

Xilin® Vivada

Funm ﬂ

Ok | Help |

HDL Code Generation

4@\ MathWorks
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Workflow for implementing field-oriented control

Calibrate Estimate I\i\\/\odel Design
otor & Control

Sensors Motor ainci Aot
Parameters

Deploy &
Validate

4‘\ MathWorks



ATB Technologies cuts electric motor controller development time
by 50% using code generation for TI’'s C2000 MCU

Challenge

Develop control software to maximize the efficiency
and performance of a permanent magnet
synchronous motor

Solution

Use MathWorks tools for Model-Based Design to
model, simulate, and implement the control system
on a target processor ATB Technologies permanent magnet

synchronous motor.

Results
= Development time cut in half
= Design reviews simplified
= Target verification and deployment accelerated

“MathWorks tools enabled us to verify the quality of our design at
multiple stages of development, and to produce a high-quality
component within a short time frame.”

- Markus Schertler, ATB Technologies

4 Mativorks


http://www.mathworks.com/company/user_stories/atb-technologies-cuts-electric-motor-controller-development-time-by-50-using-code-generation-for-tis-c2000-mcu.html?by=company

Use Model-Based Design for your next

= Verify control algorithm with desktop
simulation

= Generate compact and fast code from models

= Minimize development time using reference
examples, built-in algorithmic blocks,
automated parameter estimation, and gain-
tuning

motor control project!

Motor Control Blockset™ provides reference examples and blocks for developing
field-oriented control algorithms for brushless motors. The examples show how to
configure a controller model to generate compact and fast C code for any target
microcontroller (with Embedded Coder”). You can also use the reference examples to
generate algorithmic C code and driver code for specific motor control kits.

The blockset includes Park and Clarke transforms, sliding mede and flux observers, a
space-vector generator, and other components for creating speed and torgue
controllers. You can automatically tune controller gains based on specified bandwidth
and phase margins for current and speed loops (with Simulink Control Design™)

The blockset lets you create an accurate motor model by providing tools for collecting
data directly from hardware and calculating motor parameters. You can use the
parameterized motor model to test your control algorithm in closed-loop simulations.

Get Started:
Reference Examples Documentation and Resources
Motor Control Algorithms Try or Buy

Sensor Decoders and Observers
Controller Autotuning

Motor Parameter Estimation
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Learn More

4@\ MathWorks:

Free Trial Software for Power Electronics Q

= Visit mathworks.com/products/motor-control Control Design

and mathworks.com/solutions/power- B e

upp|icc|h'ons

electronics-control

= Get power electronics control design trial
package with necessary tools for desktop
modeling, simulation, control design, and
production code generation of your next
motor control project

START TODAY. Download and install the trial software package

4 Mativorks


mathworks.com/products/motor-control
mathworks.com/solutions/power-electronics-control
https://www.mathworks.com/campaigns/products/trials/targeted/mpc.html

As a follow up, in which area would you like to talk to us?

Buy/Try the product
= Speak with our technical expert
= Training (Paid)
= Consulting (Paid)
| am not ready for any of the above
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