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Where is C2000 Real-time Control?

DC/DC 

Converters

Renewable Energy Motor Control

Automotive

Energy Delivery

Digital Power
Industrial Drives

Motor Control

Solar Power

Telecom / Server 

AC/DC Rectifiers

E-bikeCharging Infrastructure

Appliance

Drones

Pumps

Servo Drive

Robotics Automation
AC Drives

Wind Power

Uninterruptable

 Power Supplies

1

SensorsPower Motor

On-Board Charging

Traction Drive
Charging Stations

HV DCDC

Lighting
Pumps/  Power-Steering / FansCompressors

http://www.mobilecomms-technology.com/contractors/base/ems2/
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Code & Peripheral compatible

Generation 3

F2807x
240MIPs

512 kB

3 x 12b ADC

F28003x
240 MIPS

384 kB

3 x 12b ADC

ASIL-B/SIL-2

C2000 Portfolio Offering

Broadest Portfolio of Real Time MCUs

• Software Compatible Portfolio

• Single core to Multi-core

• 32kB to 1.5MB Flash

• 6 to 36 PWM ch (150ps  High-Res technology) 

• Up to 40 ADC ch

• I2C, UART, SPI, CAN, CAN-FD, Ethernet, EtherCAT, USB

• Packages from 32 QFN (5x5mm), QFP, to 337 BGA

• Security, Safety Support, Industrial and Automotive

Flexible & Innovative Capabilities

• High Precision Analog Sensing & Feature Rich PWMs

• Floating-point DSP-Efficient CPU, Control Accelerators, & 

Parallel Multi-Core Processing

• TMU, FPU, & CLA for More Performance

• CLB for Peripheral Customization, FSI for high-speed 

communication, ERAD for Enhanced Diagnostics and 

Profiling

• Enabling GaN & SiC Technologies

Real-time Control Systems Made Easy

• Over 25 Years of Expertise in Real-Time Control Systems

• 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

F280015x
120 MIPS, LS

256 kB

2 x 12b ADC

ASIL-B/SIL-2

F28P65x
600 MIPs, LS, 

ECAT ,1.3 MB

3 x 16b ADC

ASIL-B/ SIL-2

F2837xD
800 MIPs

1 MB,

4 x 16bADC

ASIL-B/SIL-2

F2838xS
525 MIPs

1.5 MB,

4 x 16b ADC

ASIL-B/SIL-2

C2000 Roadmap

F2838xD
925 MIPs

1.5 MB,, Ecat

4 x 16b ADC

ASIL-B/SIL-2

F2837xS
400MIPs

1 MB,

4 x 16b ADC

ASIL-B/SIL-2

ASIL-B/SIL-2

F28004x
200 MIPS

256 kB

3 x 12b ADC, 

7 Op Amp

ASIL-B/SIL-2

F28P55x
300 MIPS

1 MB + 64kB

5 x 12b ADC, 

3 Op App

ASIL-B/SIL-2

F28002x
100 MIPS

128 kB

2 x 12b ADC

QM

F280013x
120 MIPS

256 kB

2 x 12b ADC

QM

Performance

Cost Down Up to 1MB mid-

performance 

more ADCs, PGA
400 eMHz

240 eMHz

1000 eMHz

1360 eMHz

680 eMHz

500 eMHz

eMHz: equivalent MHz for a Cortex-M7 based device to achieve same 

real-time signal chain performance as C28x based device 
@ AI engine
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C2000 strengths

• Flexible & high resolution actuation

– 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
▪ Fast & Precise Sensing

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

– Autonomous triggering & trip operation

– Fast comparator (< 50ns), Windowed Comp

– O/P filtering & blanking; Peak Current Mode Control

– Simultaneous ADC-Comp 

– Fault protection with Comp Trip

85% Improvement

With TMU

• 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

• 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

• 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

• Shortest Predictable latency system arch.

– Optimal latency architecture for peripherals & memories

– Highly interconnected trip-trigger circuits
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Type Topology TI Reference Design #
Power 
Rating Input Output Efficiency

Supported C2000 
Products

DC/AC 1Ph DC/AC TIDM-HV-1PH-DCAC 600W 400VDC
110Vac/
220Vac

98%
F28004x
F2837x

AC/DC
2PH Interleaved PFC 
w/ Power Metering

TIDM-2PHILPFC 700W 
110Vac/
220Vac

400VDC 97% F2803x

AC/DC
Valley Switching 

Boost PFC 
TIDM-1022 750W

110Vac/
220Vac

400VDC 92% F28004x

AC/DC
CCM totem pole 

bridgeless PFC and 
half-bridge LLC

TIDA-010062 1kW
110Vac/
220Vac

12VDC 99% F28004x

AC/DC
Totem-Pole 

CrM PFC
TIDA-00961 1.6kW 85-265Vac 400VDC 99% F28004x

AC/DC
Vienna Rectifier-

based 3Ph PFC 
TIDM-1000 2.4kW

110Vac/
220Vac

600VDC/ 
700VDC

98%
F2837x

F28004x
F2838x

Bi-directional
AC/DC
DC/AC

Bi-Directional 3Ph 
Interleaved Totem-

Pole 
CCM PFC/Inverter

TIDM-02008 3.3kW

110Vac/
220Vac

380VDC
98%

F28004x
F28307x

380VDC
120Vac/ 
220Vac

AC/DC
3Ph Interleaved 

Totem-Pole 
CCM PFC

TIDA-01604 6.6kW
110Vac/
220Vac

400VDC 98% F28004x

Bi-directional
AC/DC
DC/AC

3Ph PFC/Inverter Full-
bridge

TIDA-01606/TIDA-010039 10kW

800VDC/ 
1000VDC

400VAC
98% F2837x 

400VAC
800VDC/ 
1000VDC 

Digital Power: AC/DC, DC/AC, Bi-directional solutions

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
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Type Topology TI Reference Design #
Power 
Rating Input Output Efficiency

Supported C2000 
Products

DC/DC
Peak Current Mode 

Control PSFB 
Converter

TIDM-02000 300W 200-400VDC 12VDC 92% F28004x

DC/DC 2Ph Interleaved LLC TIDM-1001 500W 370-410VDC 12VDC 95%
F2837x

F28002x

DC/DC
2PH Interleaved 

Boost Converter with 
isolation

TIDM-SOLAR-DCDC 500W 200-300VDC 400VDC 94% F2803x

DC/DC
Phase Shifted Full 

Bridge
TIDM-PSFB-DCDC 600W 380-400VDC 12VDC 95% F2802x

DC/DC
Bi-directional Full-

Bridge Boost 
Converter

TIDA-00951 2kW 48VDC 400VDC 94% F2803x

DC/DC
CLLC Resonant Dual 
Active Bridge (DAB) 

TIDM-02002 6.6kW 400-600VDC 280-450VDC 98% F28004x

DC/DC
Dual Active Bridge 

(DAB)
TIDM-010054 10kW 700-800VDC 380-500VDC 98% F28004x

DC/AC
DC/DC

EV Traction Inverter + 
DC/DC

TIDM-02009 10kW 400VDC 12VDC F2838x

Digital Power DC/DC, Bi-directional solutions sorted by power rating

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
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Motor control solutions

——————————— F2837x, F28004x, F28002x

——————————— F28004x

——————————— F2838x, F2837x, F28004x, F28003X, F28002X  

————————  F28004x, F28003X, F28002x  

————— F2838x, F28004x, F28002x  

————————————  F28004x  

——————————————  F2838x, F2837x, F28004X, F28002X

—————————  F28003x, F28002X, F280013X, F280015X 
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Solutions for TI C2000 MCUs(Previous)
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C2000 Microcontroller Blockset (New!) 
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Supported C2000  Microcontroller Families
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Extensive Peripheral Support
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What is C2000 Microcontroller Blockset?

Design Simulate Implement

Design, simulate and implement applications for TI C2000 MCUs
video

https://www.mathworks.com/products/ti-c2000-microcontroller.html
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Configure C2000 Hardware 
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Peripheral Block Library

Drag and drop Peripheral Blocks

Configure Peripheral Blocks
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Build, Deploy & Start

Simulink 

Model

Embedded 

Coder
CCS Project

Run on 

C2000

C2000 

Blockset

Motor Control 

Blockset
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Connected IO

Connected I/O Server 

Running on Hardware 

Exchanges Peripheral Inputs 

and Outputs with Host

Simulink Model 

Running on Host in 

Near Real-Time

Data Exchange 

over 

COM Port

I/O 

Server
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Monitor and tune – Log signal data and tune parameters

Generated C Code From 

Model Running on Hardware 

in Real-Time

Simulink Model on Host 

Allows Interaction with Code 

Running on Hardware

Data Exchange 

over 

XCP over Serial, 

TCP I/P and CAN
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Single Model for Multi-Core
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81 Reference Model Examples to get started with 

Getting 

Started

Motor 

Control

Power 

Conversion

Link to list of all 

C2000 MCU 

Blockset 

Examples

https://www.mathworks.com/help/ti-c2000/examples.html
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C2000 Microcontroller Blockset Examples

Example link 

https://ww2.mathworks.cn/help/ti-c2000/examples.html?category=getting-started-with-c2b&exampleproduct=all&newonly=&s_tid=CRUX_lftnav
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Motor Control Example

Example link 

https://www.mathworks.com/help/ti-c2000/examples.html?category=motor-control-examples&exampleproduct=all&s_tid=CRUX_lftnav
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Power Conversion Example

Example link

https://www.mathworks.com/help/ti-c2000/examples.html?category=power-conversion&exampleproduct=all&s_tid=CRUX_lftnav
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MathWorks C2000 Resources

▪ TI resources on MathWorks.com

▪ - www.mathworks.com/ti  

▪ - ti@mathworks.com

▪ C2000 resources on TI.com

▪ - www.ti.com/C2000

Visit: https://www.mathworks.com/

products/ti-c2000-microcontroller.html

http://www.mathworks.com/ti
mailto:ti@mathworks.com
http://www.ti.com/C2000
https://www.mathworks.com/products/ti-c2000-microcontroller.html
https://www.mathworks.com/products/ti-c2000-microcontroller.html
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And More Resources
▪ Solution overview

– mathworks.com/ti - TI landing page on mathworks.com

– TI 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 

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: 中文 (3), Italiano (3), Français (2)

▪ More info on TI.com
– TI.com Design Resources Folder: MATHW-3P-SLEC by MathWorks, Inc. | TI.com

▪ Advanced FAQ and support on MathWorks.com
– FAQ: TI C2000 Hardware Support Package - MATLAB Answers - MATLAB Central 

(mathworks.com)

– MATLAB Answers for forum-style tech support

– Live tech support for paid commercial customers

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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© 2024 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. 

See mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may be 

trademarks or registered trademarks of their respective holders.

Thank you
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