wi» TEXAS INSTRUMENTS

May, 2024 | Beijing

EFC2000™ Microcontroller Blockset
TRIE T & BB IE I A 8 =B R 7~ an

Angela Zou, ZZMIX #FFEEREAR (L5) FRAE

MATLAB BXIPPO




1

|
Where i1s C2000 Real-time Control?

MATLAB EXPO

Energy Delivery Motor Control

astructure
- Drones

.Wi'n-d=Power - m N D -

~Appliance

Industrial Drives
c2000™

Real-time

DC/DC Microcontrollers
Converters

N .

13 TEXAs
INSTRUMENTS

Traction Drive
Charging Stations

Automotive


http://www.mobilecomms-technology.com/contractors/base/ems2/

C2000

Roadmap

MATLAB EXPO

C2000 Portfolio Offering
_ 5253,3;?)([) Broadest Portfolio of Real Time MCUs
L ;gﬁi?xD if%ﬁbgcat gpftvlvare Comﬁ/latilple Portfolio
bt g ingle core to Multi-core
c 4R165A0C 32KB to 1.5MB Flash
= 6 to 36 PWM ch (150ps High-Res technology)
o) Up to 40 ADC ch
E F2838xS I12C, UART, SPI, CAN, CAN-FD, Ethernet, EtherCAT, USB
Q Zgﬁg?xs 525 MIPs F28P65x Packages from 32 QFN (5x5mm), QFP, to 337 BGA
£ PRV e e Security, Safety Support, Industrial and Automotive
I 4>< 3 x 16b ADC T— . . ”.
L ASILELSIL2 | o i Flexible & Innovative Capabilities
Cost Down 1 MB + 64kB Up to 1MB mid-
© FaBorx F28003x S o ol SIS, High Precision Analog Sensing & Feature Rich PWMs
2 512 kB 384 kB ’ Floating-point DSP-Efficient CPU, Control Accelerators, &
© 3X i dAnADE Parallel Multi-Core Processing
o TMU, FPU, & CLA for More Performance
= ;%3824)( CLB for Peripheral Customization, FSI for high-speed
256 kB communication, ERAD for Enhanced Diagnostics and
%;ZAE’H%DC' Profiling
F280013x B E280015x Enabling GaN & SiC Technologies
120 MIPS 120 MIPS, LS
F28002x ;ielﬁ, ADC isflkfb ABE Real-time Control Systems Made Easy
; 1(2)3 aAéPS ASIL-B/SIL-2 . . .
= 2 x 12b ADC Over 25 Years of Expertise in Real-Time Control Systems
E Extensive Library of Public Reference Designs
SysConfig, Free RTOS, Academy and Hardware Tools to
Jump-Start your Design and Shorten the Time Between
Evaluation and Production

Code & Peripheral compatible

eMHz: equivalent MHz for a Cortex-M7 based device to achieve same
real-time signal chain performance as C28x based device

@ Al engine



C2000 strengths

(" Foc: DQZ transforms Kqp=Kp*K R

85% Improvement
A With TMU

(% 2 Al ¢ i}
* Quality MIPS Processing

— Floating point (32b/64b) DSP math
— Control Law accelerator (Background loop)
— Trigonometric Math Unit (TMU)
— Viterbi Complex math & CRC Unit (VCU)
— CPU+CLA pairs & multi-loops in parallel
— Predictable shortest latency

+ Shortest Predictable latency system arch.
— Optimal latency architecture for peripherals & memories
— Highly interconnected trip-trigger circuits

C2000

e
ReF

Power
Electronics

e

Actuation

SELET T

Robust Connectivity

— Fast Serial interface, for reliable & high
speed connection

— 100Mbps EtherCAT including support for
TwinCAT PLC

— 100Mbps Ethernet IEEE 1588 PTP

Safety : ECC memory, Redundancy, ASIL-
B, SIL-2 Safety

Security: DCSM, Secure Boot, JTAG
Lock, AES

C2000™ MCU

Fast & Precise Sensing

— 12b/16b ADC, post processing, early interrupt

— Autonomous triggering & trip operation

—  Fast comparator (< 50ns), Windowed Comp

—  OJP filtering & blanking; Peak Current Mode Control
—  Simultaneous ADC-Comp

—  Fault protection with Comp Trip

Typical P
i SIGy SiG2
Hr'ghefresupu"o" m
Ti Ph,

5y Ti

SIG1
Dead- T\ —

sIG2 | 4« gand >

ng’

* Flexible & high resolution @ctuation

— High resolution duty, phase, dead-band,
period control

— Flexible Action Qual., Trip-zone config.

— Shadow registers, one shot or global
loading

— PWM phase, timer Synchronization
— Cycle by cycle trip, One shot trip
— Advanced protection and control

« Configurable Logic Block (CLB)

— Custom logic building including state-
machines, sequencers, counters etc.

— Extensive connections across device
resources with flexibility to place logic as
required

MATLAB EXPO




' Digital Power: AC/DC, DC/AC, Bi-directional solution

MATLAB EXPO
S

Supported C2000

Topology Tl Reference Design # Output Efficiency Products
110Vac/ o F28004x
DC/AC 1Ph DC/AC TIDM-HV-1PH-DCAC 600W 400VDC 220Vac 98% F2837x
2PH Interleaved PFC 110Vac/ 0
AC/DC w/ Power Metering TIDM-2PHILPFC 700W 220Vac 400VDC 97% F2803x
Valley Switching 110Vac/ 0
AC/DC Boost PEC TIDM-1022 750W 220Vac 400VDC 92% F28004x
CCM totem pole 110Vac/
AC/DC bridgeless PFC and TIDA-010062 1kw 220Vac 12vDC 99% F28004x
half-bridge LLC
AC/DC T"ctf“'”“:;‘z'e TIDA-00961 1.6kW 85-265Vac 400VDC 99% F28004x
F2837x
Vienna Rectifier- 110Vac/ 600VDC/ o
AC/DC based 3Ph PEC TIDM-1000 2.4kwW 220Vac 700VDC 98% F28004x
F2838x
Bi-directional ,'f,'teD,'.rer,t;Z"TaJtif: 1212(:)\\1212/ 380VDC F28004x
AC/DC TIDM-02008 3.3kw 98%
DC/AC Pole - 380VDC 120Vac/ F28307x
CCM PFC/Inverter 220Vac
3Ph Interleaved 110Vac/
AC/DC Totem-Pole TIDA-01604 6.6kW 220Vac 400VDC 98% F28004x
CCM PFC
- . 800vVDC/
Bi-directional 400VAC
AC/DC 3Ph PFcé'r'i‘;’ge;ter Full-l  11pa-01606/TIDA-010039 10kW 1000VDC So0vC) 98% F2837x
DC/AC 400VAC 1000VDC



http://www.ti.com/tool/TIDM-HV-1PH-DCAC
http://www.ti.com/tool/TIDM-2PHILPFC
http://www.ti.com/tool/TIDM-1022
http://www.ti.com/tool/TIDA-010062
http://www.ti.com/tool/TIDA-00961
http://www.ti.com/tool/TIDM-1000
http://www.ti.com/tool/TIDM-02008
http://www.ti.com/tool/TIDA-01604
http://www.ti.com/tool/TIDA-01606
http://www.ti.com/tool/TIDA-010039

MATLAB EXPO

Dlgltal POWEI’ DC/DC, Bl-dll’eCtIOnaJ SO|UtIOnS sorted by power rating

Supported C2000

Topology

Tl Reference Design #

Efficiency

Products

Peak Current Mode
DC/DC Control PSFB TIDM-02000 300W | 200-400VDC 12VDC 92% F28004x
Converter
DC/DC 2Ph Interleaved LLC TIDM-1001 500W 370-410VDC 12vDC 95% FF228803072xx
2PH Interleaved
DC/DC Boost Converter with TIDM-SOLAR-DCDC 500W | 200-300VDC | 400VDC 94% F2803x
isolation
DC/DC PhaseBsr?:;:d Full TIDM-PSFB-DCDC 600W | 380-400VDC 12VDC 95% F2802x
Bi-directional Full-
DC/DC Bridge Boost TIDA-00951 2kW 48VDC 400VDC 94% F2803x
Converter
CLLC Resonant Dual o
DC/DC PO TIDM-02002 6.6kW | 400-600VDC | 280-450VDC 98% F28004x
DC/DC Dual A(':I;X;)B”dge TIDM-010054 10kW | 700-800VDC | 380-500VDC 98% F28004x
DC/AC EV Traction Inverter +
DC/DC De/DC TIDM-02009 10kW 400VDC 12VDC F2838x



https://www.ti.com/tool/tidm-02000
http://www.ti.com/tool/TIDM-1001
http://www.ti.com/tool/TIDM-SOLAR-DCDC
http://www.ti.com/tool/TIDM-PSFB-DCDC
http://www.ti.com/tool/TIDA-00951
http://www.ti.com/tool/TIDM-02002
http://www.ti.com/tool/TIDA-010054

| : MATLAB BEXIPO
Motor control solutions

Development Kits ~'

B8 BOOSTXL-3PHGANINV F2837x, F28004x, F28002x

B8 BOOSTXL-DRV8320RS F28004x

B8 BOOSTXL-POSMGR F2838x, F2837x, F28004x, F28003X, F28002X
BB Servo Drive with CAN Interface F28004x, F28003X, F28002x

B8 TIDM-02006 - Multi-Axis Drive Over FSI F2838x, F28004x, F28002x

B8 TMDSHVMTRINSPIN F28004x

@8 TMDXIDDK379D F2838x%, F2837x, F28004X, F28002X

B8 Universal Motor Control Lab F28003x, F28002X, F280013X, F280015X




MATLAB BXIPPO

Solutions for TI C2000 MCUs(Previous)

Embedded Coder Support Package for TI C2000

Design, simulate and deploy Simulink models on TI C2000 processors,
useful for quick prototyping all the way to production

Simulate and generate code for control algorithms against motor and
inverter models at all levels of fidelity

SoC Blockset Support Package for TI C2000

Multicore and peripheral modeling and targeting for TI C2000
multicore MCUs.
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C2000 Microcontroller Blockset (New!)

= 3 L3 [ =3
3 £ O3 =3 -
el A I I O
SIS C2000 BESSISMA SMENRETS SIS

SHERATVRL ISR TS, WBaOER AL MERR _ EFIREIME (41 ADC, %= 1/0. R "ISEFETS" ThesmTSERE S iEiEm
SCATEIHATSOE, FH7E C2000 488 FiEfT  ePWM. SPI. 12C. eCAP, eQEP %) MIRE  SE0F%.
=il HITIEE,

gl — B ] PIL Block
= [ - S . e
L &PWM Connected 10 e F I‘—'—-"i 41,
=~y « g e
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(£ IPC FIISHINMESE (CLA) BRIIATS  BER Simulink MEEZERTSEHL  ERTEITHES TN RSEERNL (5
ZHITHERH TH X, WHTSERT I/0 EUEATIR, £ Embedded Coder) HATRISIEFIFREIA.



Supported C2000™ Microcontroller Families

TI1 C2000 Generation 2 Microcontrollers

F2806x
F2805x
F2803x
F2802x
F2833x
F281x

F280x

F2834x

Tl C2000 Generation 3 Microcontrollers

F2838xD
F2838xS
F2837xD
F2837xS
F28004x
F28002x
F2807x
F28003x
F280015x
F280013x
F28P65x

F28M35x
F28M36x

MATLAB EXPO

Tl C2000 Concerto Microcontrollers



Extensive Peripheral Support

F2837w/0Tx38x

A_INOD>

ADC

F2837Tx

GMGX}

GPIC DI

LW

F283Tx
GPIOx

GPIO DO

Cc28x
RD

12C RCV

12C Raceive

eCAN RCW

C28x

i P

Msg D

LW

Msg

2CAN XMT

CZ28x

aCAP

C28x

1]

WD

12C XMT

CZ28x

F2B37x/07x/004x

aPWM1

C28x

qposcnt

eJEP

C28x

SCI RCV

LY.

C28x

SCIXMT

cZ2Bx
Rx
SPI1

Recaive

-

_ Chip select: SP%%US

LW

c28x%

SPI1
T Stat
* Transmit o >

Chip select: SPICS

LW

c28x
SPL b

Controller Transfer
Chip select: SPICS

C28x

DAC-A

MATLAB EXPO
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MATLAB BXPO
What is C2000 Microcontroller Blockset?

Design, simulate and implement applications for TI C2000 MCUs VIGE0

Open Loop Control of 3-phase motors

Note: This example requires a Tl F28035 Control Card with DRV8312 EVM

-
Steps: %
1. Update Configuration panel before simulation or i
codegeneration. .
2. Simulate the model 1o oulput voltage in scope =
3. Click on 'Build, Deploy & Start' in HARDWARE tab Code genetation =

4. Control motor via host model i Permanent Magnet Synchronous Mator Field Oriented Control

HW_INTl— =
Configuration Note: This example requires a Tl F28379D LaunchPad with a BOOSTXL-DRV8305 booster pack 2]
— . connected to a PMSM Motor with QEP Sensor
Number of Pole Pairs 4
SCI_Ra_INT(} ADC Inlesnupll) 5
PWM Frequency [Hz] 20000 Hearlbeat LED Desirad Spead 1 Desires Speed Spead_rel abe_ J|D
Giobal Variabla o | a/ ; Toartbusi LED
Base Speed C - sl ! &
peed [RPM) 4000 p— Open Laop Contrl I 2 [T ! z oo

= T Lafspesc ret U ¥ al s o
= G O X Globa Vasinbles | i bt -
- | — apat oy Oty Gy s s v
Fle Tock Wi Sunshiion e « | o o
e Tk b Fid | gty mu. pia Bt W e
G-aRPE &3 . | | ’—>m—bsm._uw_m R "‘

‘Speed Control Cument Cantro

Explore more:

1. Edil molor & inverter parameters

2. Use Offset computation model to find
out position offset.

3. Upaata offset in Init script 0 variable
‘pmism.PositionOffset’

4. Build, Deploy & Start

= Copyright 2020 The MathWorks, Inc. S b T
s
Reaty G 1320 Oided | ToE0T o s

https://www.mathworks.com/products/ti-c2000-microcontroller.htmi

11



Configure C2000 Hardware

@ Configuration Parameters: c2837xconnectedio/Configuration (Active)

Code Generali
Math and Data Types 0ce BENSrEON| 1 Concerto F28M35x (ARM Cortex-M3)

» Diagnostics Device vendor: T Tl Concerto F28M35x (C28x)
: Tl Concerto F28M36x (ARM Cortex-M3)
Hardware Implementation : ;
plr » Device details | 11 concento F28M36x (C28%)
Model Referencing Tl Delfino C2834x
Simulation Target

Tl Delfino F2837xD

» Task profiing 7| Delfine F2837xS

Tl F280025C LaunchPad

» Operating sy| 11 F28002x

TI F28003x

TI F28044

Tl F280x

TI F281x

Tl F2838x

Tl Piccolo F280049C LaunchPad
Tl Piccolo F28004x

Tl Piccolo F28027/F28027F LaunchPad
Tl Piccolo F2802x

Tl Piccolo F2803x

Tl Piccolo F2805x

Tl Piccolo F28069M LaunchPad
Tl Piccolo F2806x

Tl Piccolo F2807x

Get Hardware Support Packages..

» Target hardw

‘Q Search
Saolver Hardware board: | Tl Delfine F28379D LaunchPad ‘ "
Data Import/Export Neone

MATLAB BXIPPO

F

@ Configuration Parameters: c283Txconnectedio/Configuration (Active)

; Hardware board ¢ Tl Delfine F2833x |Q Search
¥ Code Generation Tl Delfine F28377S LaunchPad
RGN Tl Delfino F28379D LaunchPad Solver

Data Import/Export
Math and Data Types

» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target

» Code Generation

Hardware board: | Tl Delfino F28379D LaunchPad

Code Generation system target file: ertilc

Device vendor: | Texas Instruments ~ | Device type: C2000

» Device details

Hardware board settings

Processing Unit: |c28xCPU1

CPU1CLA1

c28xCPU2
CPU2CLA1

v Operating system

Base rate trigger: | Timer 0

¥ Target hardware resources

Groups

Bodayites Select the CPU core which controls ADC_A module: | Auto

|v|

Clocking

ADC clock prescaler (ADCCLK) |SYSCLKOUTF5.U

|‘|

Input X-BAR
Output X-BAR ADC clock frequency in MHz: 40

ADC_A Offset: | AdcaRegs ADCOFFTRIM bit OFFTRIM

ADC B
= INT pulse control: ‘Lale interrupt pulse

|v|

ADC C

ADC D SOC high priority: |Al| in round robin mode

|‘|

CMPSS ADCEXTSOC Input X-BAR: [INPUTS [~ | ADCEXTSOC external pin: None
DAC

eP\WM

eCAP

eQEP

12C A

12C B

erl a

[ox | [Ccamea ) (10 || somn

=1

12



Peripheral Block Library

s

= | %ap Time | et Maniter

& Ture
BLIN OIH SARDWAZE

Sienulink Library Browser - (m] x
< Enter searchterm v Ay w - - ™
o Ber Bl
> Bdditional Math & Discrete FIETA 3 TOFE
> Quick Insert P PR b
~ £2000 Microcantroller Blocksst e
CoR0Z ADC CLA Math
C2803x -
C2805x
C2806x q i3 b
280 £ Swywem CLATaskTrigger
C281x CLA Subsystermn CLA Task
C2833x T i
C2834x ssh Y
F28002« CHPSSIM DAC-A
F28003x CMPSS DAC
F 28004« FEETTR TI7
FaBa7 GPoox fp YERION
:mn? GPID O PO DD
Digital Input Digital Qutput
> F2838x grtal Inpu g1 pc;a.
> MK !
> F2AM36x wa Are
Host Communication AN BV BCAN XMT
Mernory Operations CAN Receive “CAN Transmat
» Optimization 0 R
- Simdink
Scheduling s
HARDWARE
Hardwars Saard # N
[T Deffino F28379D LounchPad = | Runce || Hardware  Hardware
beard Setlirgs  Mapping
HARWARE BOARD wone oaEARE
E i Pmonnectedio
& | ® [mfcmTconnectedio
¥
= F2837x/07x/004x
=
=1
aPWhM1
Drag and drop Peripheral Blocks
F2837x/07x/38x
A_IND |-
i
ADC
ADCAD

F283Tx
GPIOx

GPIO DO

GPIO34

[Fal B
ePWM Type 1-4 (mask) (link)

‘Configures the Type 1t Type 4 enhanced Fulse Width Modulator {eFWM) b generate WM waveforms,
The number of avallable eFWM modules (ePWML-eFWILE) vary babween C2000 processors,

M

MATLAB BXIPPO

General  aPWMA  ePWMB  Councer Compare  Deadoand unit  Event Trigger  HRPWM  PWM chopper control  Trip Zone unit  Digital Compare

Module: | ePWM1 -
cPWMLnk TRPRD | Not Linked -
Timer paricd units: | Clodk cycles -
Specify imer period via: Specify va dialog -
Timer pariod:

1

Reload for tma hase pariod regster (PROLD):  Counter equals to zers -
‘Counting mode: | Up-Down -
Synchronization action: | Disabie -
[ Specify softwara synchronization via Input part (SWFSYNC)

() Enabile digital compare A eventl synchronization (DCABVT1)

[ Enable digeal compare B eventl synchronization (DCBEVTL)

Synchronization oulput (SYNCO):  Disable -
Paripheral synchronization event (FWMSYNCSEL): Countar equals to penod (CTR=FRO} -
Time base dock (TBCLK) prescaler diider: 128 -
High spead time base clock (HSPOLKDIV) prescaler diider: 14 -
[ Enable swap module A and B

oK Carcel Help Apoly

Configure Peripheral Blocks

13




| MATLAB EXPO

Build, Deploy & Start

SIMULATIOM MODELING FORMAT HARDWARE

=

Hardware Board * @ @ B Lﬁ @ i= Build Deploy
[ [T * || Stop Time | Inf i I cuti
(11 Deffino F28379D LaunchPsd v || Runon || Fardware  Hardware > Monitor Pata  Exscution & Start v
R Settings Mapping & Tune « Inspector Report
DE
HARDWARE BOARD MODE PREPARE RUN ON HARDWARE REVIEW RESULTS DEPLO

Simulink Embedded
Model Coder

(@940]0]0) Motor Control
Blockset Blockset

Open Loop Control of 3-phase motors

Mote: This example reguires a TI F28035 Control Card with DRVE212 EVM

CCS Project

@ Code Composer™ Studio

ey
= [HAE
= L

C2B03x C2a03x
GPIOKp  NGRIOK

GRODO GFAO DD
Digla Input Digital Dulgut

G202 0305 06x

a0 b

ADC P
ADC aFWM

14



MATLAB BXIPPO

Verification and validation

——e

Hardware-in-the-loop
(HIL) testing

Simulation
Rapid simulation

System Integratioi——. g — [
and Calibration

System Specification

Processor-in-the-loop
(PIL) testing ==

NS o

System simulation (export)
~ Rapid prototyping

B Software Detailed Software
Design Integration

On-target rapid prototyping EDEE?E‘E;E"E'{?UP

S

Coding

Production code generation
Model encryption (export)

e




MATLAB EXPO

Connected IO

SIMULATION MODELING FORMAT HARDWARE
ow
Hardware Board — @
(11 Delfino F28379D LaunchPad = || Comnected || Hardware
0 - Settings Report
HARDWARE BOARD MODE PREPARE

REVIEW RESULTS

Server

. Data Exchange Connected I/O Server
Simulink Model :
RuNNING on Host in over Running on Hardware

gon’ COM Port Exchanges Peripheral Inputs
Near Real-Time

and Outputs with Host

16



MATLAB EXPO

Monitor and tune — Log signal data and tune parameters

SIMULATION MODELING FORMAT HARDWARE
Hardware Board # @ Iﬂ
tardware fardware * || Stop Time
(11 Delfino F28379D LaunchPad ~ ~ || Runon || Flardware  Hardware
b Settings Mapping
HARDWARE BOARD MODE PREPARE RUM ON HARDW

—— Data Exchange - o C Code F
Simulink Model on Host XCP o(\)/\(/eerrSerial Migzlr??inningooneH;r)dr?Nare
Allows Interaction with Code TCP 1P and CAN 1 Real.Time

Running on Hardware
17



Single Model for Multi-Core

PWM Channel
| duty
> duty? PN
B dutyd -
2 Fy

CPU1 cPuz
FluxObsenver
r | ADCIMEvent ADCInt
Speedloop
Task Manager 1 Task Manager 2
soc_pmsm_cpul_ref
&) D1[5.0E-5]
i DZEEI.UUUE]] soC_pmsm_cpuZ_ref
IPC Channel I duty
AVI_fb lg_Pos_EnClosed -'da1+|*/_ ‘ + | \/_Ea%lout AIFC duty2
A
da1+u'l__\' ‘ '_ > | __\'d}atah VI_IPCT; g duty3
Speed Control A 3 2
‘Current Control
ADC Channel
B i
§ § start
I3 &
EoCEvant
= sfartl
=3
Plant

Dwuty_Cycles

Feadbacks_sim

Inverter and Motor

MATLAB EXPO

18



81 Reference Model Examples to get starte

APPS

Inf

Stop Time

Getting

Started

Getting Started with Texas
Instruments C2000

Microcontroller Blockset F28M3x Concerto...

In this example, you will |
cenfigure a simple Simul

Use C2000™ Microcentroller
Blockset to run a Simulink® model
on Texas Instruments C2000
hardware.

Motor
Control

Field-Oriented Control of
PMSM with Quadrature
Encoder Using C2000...

Implements the field-criented
control (FOC) technigue to control
the speed of a three-phase
permanent magnet synchronous

Getting Started
LED Blink on F28M3x Concerto C28x

1 —
RUN ON HARDAWAR! e [ - o] e S pe— ar: 3.

(Coyight 2014-2015 Tha Matliers, loc.

Getting Started with C2000
Microcontroller Blockset for

to generate code for ARM and C28x
cores of Concerto F28M3x

e

Parameter Tuning and Signal
Logging with Serial
Communication

learn how to
ink® model

Perform parameter tuning and data
logging with a Simulink® maodel
running in Texas Instruments™
C2000 targets.

PMSM FOC Host

ragepas

]

T e e

[

Field-Oriented Control of
PMSM with Hall Sensor
Using C2000 Processors

Implements the field-oriented Implements the fiel
control (FOC) technigue to control
the speed of a three-phase

permanent magnet synchronous

it DT B
Fe

ol e Carers) (P

ok Curvirter Al BETDE Bk Carortar
el Conal C)

P ——

Power

Converter Using

Conversion

Use the Comparator
(CMPSS) to regulate
output voltage (BOO:!

BUCKCONV) using Peak Current

Digital DC/DC Buck

Closed Loop Control of a DC-

Peak DC Buck Converter

Current Mode Control

Subsystem Model a closed loop control of a DC-
buck converter DC buck converter in the C2000™
STXL- Microcontroller Blockset. The model

runs on a F28379D Launchpad

Sencorkess Flald-Orkeetad Control for PMSM

e
ecied 0 7HEN

[ ——

Sensorless Field-Oriented
Control of PMSM Using
C2000 Processors

control (FOC) technigue to control
the speed of a three-phase
permanent magnet synchronous

Real-Time Code Execution

Profiling Validation with PIL

Use C2000™ Microcontroller Use Texas Instruments™
Blockset for real-time execution

profiling of generated code.

Code Verification and

Processor for code verification and
validation using PIL in C2000™

MATLAB EXPO

E

Link to list of all
C2000 MCU

Blockset
Examples

2000

Microcontroller Blockset.

Open Loop Contral af 3-phase mofors.

e s This coampic pesuiros 4 TIFLB0IE Gonirol Gard with DRWSE EVM

K

T T

om0 T, e

Open-Loop Control of 3-
Phase AC Motors Using
C2000 Processors

Uses open-loop control (also known
as scalar control or Volts/Hz
control) to run a motor. This
technigue varies the stator voltage

d-oriented

[P mre

DC-DC Buck Converter Using
MCU

Kit
Develop a DC-DC buck converter
power regulator application Typical
challenges with power conversion
simulation and depleyment include:

Photovoltaic Inverter with
MPPT Using Solar Explorer

Implement a photovoltaic (PV)
inverter system using the C2000™
Microcontroller Blockset. The
example uses the Texas Instruments

Control PMSM Loaded with
Dual Motor (Dyne) Using
C2000 Processors

Uses field-oriented control (FOC) to
control two three-phase permanent
magnet synchronous motors
(PMSM) coupled in a dyno setup

MPPT Using Flyback
Converter in Tl Solar Micro
Inverter Development Kit

Implement a Maximum Power Point
Tracking (MPPT) Algorithm along
with control of DC-DC flyback
cenverter using the C2000™

19


https://www.mathworks.com/help/ti-c2000/examples.html

Help Center
= B=

« Documentation Home

« Examples

« Code Generation

« Control Systems
« C2000 Microcontroller Blockset

Category

Get Started with C2000 10
Microcontroller Blockset

Applications 21
Peripherals 32

Multiprocessor Architecture 4
Modeling

Connected 10 Simulation 1

Signal Monitoring and 8
Parameter Tuning

Deployment and Validation 5

Documentation

Examples

Functions

Blocks Videos

Apps

Get Started with C2000 Microcontroller Blockset — Examples

HARDWARE APPS

gag
333

Batch w | Stop Time | Inf ‘I
Mode &

RUN ON HARDWAR|

Getting Started with Texas
Instruments C2000
Microcontroller Blockset

Use C2000™ Microcontroller
Blockset to run a Simulink®
model on Texas
Instruments™ C2000

.
G e X
dware  Hardware
thngs Mapping

PREPARE

Getting Started
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Getting Started with C2000
Microcontroller Blockset
for F28M3x Concerto...

In this example, you will
learn how to configure a
simple Simulink® model to
generate code for ARM®
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Parameter Tuning and
Signal Logging with Serial
Communication

Perform parameter tuning
and data logging with a
Simulink® model running in
Texas Instruments™ C2000™
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Code Verification and
Validation with PIL

Use Texas Instruments™
C2000™ Processor for code
verification and validation
using PIL in C2000™
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Code Verification and
Validation with External
Mode

Use C2000™ Microcontroller
Blockset for code verification
and validation using External
mode.
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Implements the field-
oriented control (FOC)
technique to control the
speed of a three-phase

Calculates the offset
between the d-axis of the
rotor and encoder index
pulse position as detected by

Implements the field-
oriented control (FOC)
technique to control the
speed of a three-phase

Implements the field-
oriented control (FOC)
technique to control the
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Uses open-loop control (also
known as scalar control or
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motor. This technique varies
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https://www.mathworks.com/help/ti-c2000/examples.html?category=motor-control-examples&exampleproduct=all&s_tid=CRUX_lftnav
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Digital DC/DC Buck
Converter Using Peak
Current Mode Control

Use the Comparator
Subsystem (CMPSS) to
regulate buck converter
output voltage (BOOSTXL-

Power Factor Correction Using Beost Converter

s T

Field Oriented Control of
PMSM with Input Power
Factor Correction Using...

Closed Loop Control of a
DC-DC Buck Converter

Model a closed loop cantrol
of a DC-DC buck converter
in the C2000™
Microcontroller Blockset. The
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Read Position of BiSS-C
Absolute Encoder

Answers

C2000 DC-DC Buck
Converter Using MCU

Develop a DC-DC buck
converter power regulator
application. Typical
challenges with power
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Control Law Accelerator in
DC-DC Power Conversion

P mdanz

Photovoltaic Inverter with
MPPT Using Solar Explorer
Kit

Implement a photovoltaic
(PV) inverter system using
the C2000™ Microcontroller
Blockset. The example uses

Network Managed DC-DC
Power Converter

1EEEAPL

MATLAB EXPO

MPPT Using Flyback
Converter in Tl Solar Micro
Inverter Development Kit

Implement a Maximum
Power Point Tracking (MPPT)
Algorithm along with control
of DC-DC flyback converter

Serially Managed DC-DC
Power Converter Using
C2000

Example link
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https://www.mathworks.com/help/ti-c2000/examples.html?category=power-conversion&exampleproduct=all&s_tid=CRUX_lftnav

MathWorks C2000 Resources

Visit: https://www.mathworks.com/
products/ti-c2000-microcontroller.html

= Tl resources on MathWorks.com
= - www.mathworks.com/ti
= - ti@mathworks.com

= C2000 resources on Tl.com
= - www.ti.com/C2000
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And More Resources

Solution overview
— mathworks.com/ti - Tl landing page on mathworks.com
— T1 C2000 landing page on mathworks.com

— Getting Started with Embedded Coder Support Package for TI C2000 Processors Video
(11:00)

= Application development walk throughs

— Developing Solar Inverter Control with Simulink, Part 3: Designing the MPPT Algorithm
and Generating Production Code for the TI C2000 Microcontroller Video (9:15)

—  Field-Oriented Control of PMSMs with Simulink and Motor Control Blockset, Part 3: Field-
Oriented Control: Deploying Code to a Microcontroller Video (6:42)

— How to Develop DC-DC Converter Control in Simulink, Part 6: Automatic Code Generation

MATLAB EXPO

and Conclusions Video (12:01)
— Adding MCU Peripheral Modeling in Motor Control Using SoC Blockset Video (8:02)
—  Multicore Motor Control Using SoC Blockset Video (6:01)
— Regional: 3 (3), Italiano (3), Francais (2)

= More info on Tl.com
—  Tl.com Design Resources Folder: MATHW-3P-SLEC by MathWorks, Inc. | Tl.com

= Advanced FAQ and support on MathWorks.com

— FAQ: Tl C2000 Hardware Support Package - MATLAB Answers - MATLAB Central
(mathworks.com)

— MATLAB Answers for forum-style tech support
— Live tech support for paid commercial customers
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https://www.mathworks.com/ti
https://www.mathworks.com/hardware-support/ti-c2000.html
https://www.mathworks.com/videos/getting-started-with-embedded-coder-support-package-for-ti-c2000-processors-1573540550102.html
https://www.mathworks.com/videos/developing-solar-inverter-control-with-simulink-part-3-designing-the-mppt-algorithm-and-generating-production-code-for-the-ti-c2000-microcontroller-1554990116706.html?s_tid=srchtitle
https://www.mathworks.com/videos/developing-solar-inverter-control-with-simulink-part-3-designing-the-mppt-algorithm-and-generating-production-code-for-the-ti-c2000-microcontroller-1554990116706.html?s_tid=srchtitle
https://www.mathworks.com/videos/field-oriented-control-of-pmsms-with-simulink-and-motor-control-blockset-part-3-field-oriented-control-deploying-code-to-a-microcontroller-1618392119199.html?s_tid=srchtitle
https://www.mathworks.com/videos/field-oriented-control-of-pmsms-with-simulink-and-motor-control-blockset-part-3-field-oriented-control-deploying-code-to-a-microcontroller-1618392119199.html?s_tid=srchtitle
https://uk.mathworks.com/videos/how-to-develop-dc-dc-converter-control-in-simulink-part-6-automatic-code-generation-and-conclusions-1622207429292.html
https://uk.mathworks.com/videos/how-to-develop-dc-dc-converter-control-in-simulink-part-6-automatic-code-generation-and-conclusions-1622207429292.html
https://uk.mathworks.com/videos/adding-mcu-peripheral-modeling-in-motor-control-using-soc-blockset-1633500003296.html?s_tid=srchtitle_c2000_6
https://uk.mathworks.com/videos/multicore-motor-control-using-soc-blockset-1634638501725.html?s_tid=srchtitle_c2000_13
https://uk.mathworks.com/videos/search.html?q=c2000&fq%5b%5d=asset-language:zh&page=1
https://uk.mathworks.com/videos/search.html?q=c2000&fq%5b%5d=asset-language:it&page=1
https://uk.mathworks.com/videos/search.html?q=c2000&fq%5b%5d=asset-language:fr&page=1
https://www.ti.com/tool/MATHW-3P-SLEC
https://www.mathworks.com/matlabcentral/answers/674053-faq-ti-c2000-hardware-support-package
https://www.mathworks.com/matlabcentral/answers/674053-faq-ti-c2000-hardware-support-package
https://uk.mathworks.com/matlabcentral/answers/?search_origin=ans_lp&term=c2000
https://www.mathworks.com/support/contact_us.html?s_tid=sp_ban_cs
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