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Demo Overview

= Description

— This demo shows how to control two three-phase permanent magnet synchronous motors (PMSM) using

field-oriented control (FOC) technique.
— Motor 1 runs in the closed-loop speed control mode.

— Motor 2 runs in the torque control mode and loads Motor 1 because they are mechanically coupled (DYNO

setup).

— This is a classical test setup used by Engineers to perform load test while developing motor control

algorithms to perform in different load conditions.

- Key takeaways

— C2000 Microcontroller Blockset for on-target prototyping of motor control applications by deploying
motor control algorithms on hardware and view various diagnostic parameters in real-time while testing the

algorithm
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Target Application Areas, Industries, and Products

Application area(s)
— Electric Vehicles & Motor Control Drives

Industry(/ies)
— Automotive
— |A&M
— CESSI

Product(s):

— C2000 Microcontroller Blockset (New Product launching in 23a),
Motor Control Blockset & Embedded Coder

Where can we find the demo?

— Demo with TI C2000 F28379D and F28069M hardware will be available in C2000
Microcontroller Blockset documentation

— Demo files with TI C2000 F280049C hardware (File Exchange / Git)
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C2000 Microcontroller Blockset (Launching in 23a)

Embedded Coder Support
Package for Texas
Instruments C2000...

Generate code optimized for C2000
MCU

43.8K Downloads

Connected I/0

he COMPUTER } i HARDWARE
SoC Blockset Support Simulink Model I/O Server
Package for Texas : - : :

: Using device driver blocks, request : Accepts the request and responds
Instruments C2000... 1 peripheral data from the I/0 Server. i with the requested data.
Design, analyze, and prototype for : I I
Texas Instruments C2000 :

Communication Interface Transport Layer Communication Interface

microcontrollers

Format and
transmit data

C2000 Microcontroller Blockset

Design, simulate and implement applications for
Texas Instruments C2000 Microcontrollers

Get a free trial View Pricing
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Note:
Refer documentation for detailed wiring connections diagram

2MTR-DYNO

BOOSTXL-DRV8305EVM

C2000 Piccolo MCU F28379D LaunchPad Development Kit
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Controller Model Host Model

msm_foc_f28379d_dyno.slx

mcb_pmsm_foc_host_model dyno.slIx

H T ———
HIE PNSM Motor-Dyno PMSM FOC DYNO Host Model
= Note: This example requires a Tl F280049¢ LaunchPad with two BOOSTXL-DRVS8305 booster pack Brerequisiies
o | “ o
connected to a PMSM Motor-Dyno with QEP Sensors = 1. Deploy the target model 1o the hardware
a =
ol @
= | ) = 2 Yeu should see and verily the variables from
/ i the target model in tha base workspaca.
- . ot
il i Fearibest LED 1. Select the portin Host
— e s Serat 11
] i ] 2 Uso fhe Molor1"swich o Sart and Stop the motar
o s, <, otr] 3 il g requost using Motor! Fllerence Spoed(RPMY odi box
o & ol 3 v Gomrl kot e 2 socis of motot 11 &l oop
Do T Femtacis ven 5. Input Iqref using Mator 2 - Ig Ref[AT et box
ot sty i 5|+ 6. Select Dabug signals and visualiza it in scope.
Serial Recaive Speed Carmrol for mator| Ime2_seoep. s | o
FOC Algarithm Meior! Motort and Motor2 caupied
1E
[Ty 2 Use vt computation
st o o soh s
3. Update offset in It script to variable
‘pmsm_motori PositionOffsat’ 2000 s Porni
ovn B e oo ‘pmem_mto PosilonOHset d capa (Por-Unit)
m_’ 4. Build, Deploy & Stant
5 Conto ok vis st e
Motor 1 - Reference Speed (RPM) Fiost Serial Setup b
- dobug_signal
Tt Tt e - T
-J 0 Stop Start -
o Mg T debug_signaiz
‘ Motor 2 - Ig Ref (A) Matort Senal Communication
. Copyight 2021-2022 T MatWorks, e -
» LE Copyright 2021-2022 The MathWorks, Inc,
Model Data Bt »
et P - S sty i Fanigrares ety
—

Deployed on hardware Communication with

Host computer over
UART

"




& MathWorks

Host Model — Hardware Communication
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On-target prototyping and testing with real-world data

“'} mrk_pmsm_fer_hest_moecl_eynn PROOAT- = Sinliak precclease s

SRULATICH DESLM: FAOCELING FORRLTT NPPS ST R
] Taen = =N
[ | Ju oy
s P S
mch pma oo most model dvno F2O009%
& |[Fa] e omsim fos bost noce cyo 2B004G: 1
e PMSM FOC DYNO Host Model
[N __ Debug sirais
—_ %% el iy (RIREA Giperd mb B 2 o deedhack
R e Al ies B UM NI [S17TE S NY AT
™ mck prsm_foc_gqep dyno 283048z Firl o & 1 leodbodk
AMTT o Iq fecdbod
1=} 2 %ou should see and verily the variables from L AT R e
L Lhe frgel medel in the base workspace. AL T & 1 Tawdbuch
(M7l PmA Te

Note:

Salect tha pad in kost Sedial Setp, Host Senzl
Hest Serlal Transwit

Use the “Motorl gwitch 1o Sart and Stop the motor.

Inpul speed request wsing Motor |- Refarenoe Speed(RPR ] adil bos,
Molor 2 torgue conlo! starts after 2 seconds of mobor 1 in closed loop
Inpat leraf using ‘Mator 2 - g RafA)" edit hox

Selact Debug slgnals and visuallze It In scope.

Reosive amd

_;

V& v

TMZ Pmi Te

[ R R )

TMAASME -

“ oo I adback

© m A b eedhack

M woe’ By Tewdbuck

71 Speed ref & W2 Specd fo

. COM8 ‘
1000 Ezudrale G.Ebe1

Host Serial Setup

Motor 1 - Referenca Spaad (RPM)

Scope (Per-Unlt)

debuyg_sigralf

9 . srole
debuy_signal2
Matar 2 - Ig Ref (A) Motor Sarial Communization
4]
™ Copyrioht 2021-2022 The MathWorks, Inc.
B
Fu iy 1255 =22 3K Fizey Seplhe el

v

oW

arvalalicn

(m
=

ot 3}
|

Help

SR

| rame based CHzet-2d

=24y

&\ MathWorks

Live data from
hardware
(Speed, Position,
Current, Voltage)

Motor Control
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