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F28004x Real-Time Controller Series
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Optimized for power-control
applications

¢ Streamlined performance

With streamlined performance, the new C2000 F28004x MCU family is optimized
for power control in cost-sensitive applications for electric vehicles, motor control
inverters and industrial power supplies.
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Next-generation CLA;
support for continuous
background task

60% lower power
consumption vs. F2806x +
DC-DC option

¢ Advanced actuation and
design flexibility

o

4th generation ePWM enables
implementation of the most
advanced switching tech-
niques for increased efficiency
and power density

Enhanced crossbars provide
flexibility in combining inputs,
outputs and internal resources
for most advanced control and
protection mechanisms

¢ Integrated analog
and protection

o
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3 12-bit 3.45-MSPS ADC with
post processing and threshold
actions

7 on-chip PGA (3/6/12/24) with
post gain filtering and bypass
option

7 windowed comparators +

2 12-bit output DACs

4 sigma-delta demodulation
channels

7x PGAs

4x Sigma Delta Channels
(2x Filters per channel)

Temperature Sensor
2X eQEP
7x eCAP (2x HRCAP)

System Modules
3x 32-bit CPU Timers

NMI Watchdog Timer

VCU-I

CLA core
100 MHz

Floating Point Math

_GCh DMA

Memory
Up to 256 KB Flash (dual-bank) « ECC
Up to 100 KB SRAM ¢ parity
2x 128-bit Security Zones

192 Interrupt PIE

Boot ROM

InstaSPIN™ Motor ROM

www.ti.com/F28004x

Connectivity
2x UART, 1x LIN/UART
2x 12C (1x true PMBus)
2x SPI
2x CAN 2.0B
Fsl

Power & Clocking
2x 10 MHz 0-pin OSC
1.2V VREG

POR/BOR Protection
Debug

cJTAG/Real-time JTAG

Embedded Real-time Analysis and
Diagnostic unit (ERAD)

Markets

Applications

Features

Get started

EV/HEV and Industrial Power

On-board charging, DC/DC, charging pile,
UPS, solar, servers, rectifiers, converters

e Unique PWM capabilities for exotic
switching topologies

e Extensive analog integration

e CLA for high speed parallel control loops

e PMBus peripheral support

e AEC Q100 qualification

e Functional safety support planned

¢ DigitalPower Software Development
Kit with powerSUITE support along with
multiple Tl Designs available now

Motor Drive

Servo, robotics, CNC, AC drives, elevators,
textile, compressors, pumps

* Floating-point and trigonometric math

units for high-performance processing

o Three analog-to-digital converters with up

to seven programmable gain amplifiers

e Four sigma-delta demodulation channels
o New fast serial interface for high-speed

serial communications across isolation
boundary

 MotorControl Software Development Kit

with InstaSPIN-FOC™ and DesignDRIVE
support planned

o Introduction video e Introduction whitepaper ¢ Comparison whitepaper

¢ Data sheet e Technical reference manual ¢ EVM e G2000Ware software

Piccolo F28004x MCU Flash CLA |Extras
F280049C 256 KB Yes

logic block (CLB)
F280049 256 KB Yes -
F280045 256 KB No -
F280041C 128 KB No
F280041 128 KB No -

InstaSPIN-FOC motor control solutions and the configurable

InstaSPIN-FOC motor control solutions and the CLB



http://www.ti.com/F28004x
http://www.ti.com/c2000ev
http://www.ti.com/c2000power
http://www.ti.com/c2000drives
http://www.ti.com/tool/c2000ware-digitalpower-sdk
http://www.ti.com/tool/c2000ware-digitalpower-sdk
http://www.ti.com/instaspin-foc
http://www.ti.com/designdrive
https://training.ti.com/technical-introduction-new-c2000-tms320f28004x-device-family
http://www.ti.com/lit/pdf/sprt727
http://www.ti.com/lit/pdf/sprt731
http://www.ti.com/lit/gpn/tms320f280049
http://www.ti.com/lit/SPRUI33
http://www.ti.com/tool/tmdxdock280049m
http://www.ti.com/tool/c2000ware
http://www.ti.com/product/TMS320F280049C
http://www.ti.com/product/TMS320F280049
http://www.ti.com/product/TMS320F280045
http://www.ti.com/product/TMS320F280041C
http://www.ti.com/product/TMS320F280041

C2000 Portfolio

The C2000 Piccolo F28004x MCU series builds on the generational improvements introduced in the Delfino™ F2837x and
Piccolo F2807x series. These new real-time control solutions offer code compatibility with existing Piccolo MCUs, allowing
customers to take advantage of the family’s unique combination of premium performance in an affordable offering.
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Features

Piccolo™

Delfino™

Comparison of Piccolo F2803x to F28004x series

Generation compatible
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Comparison of Piccolo F2806x to F28004x series

F28035 | F280049 | F28069 | F280049 |
Total MIPS 120 200 Total MIPS 180 200
CPU 60 100 CPU 90 100
FPU No Yes FPU Yes Yes
T™MU No Yes TMU No Yes
VCU No Yes VCU Yes Yes
DMA No Yes DMA Yes Yes
CLA Type-1 Type-2 CLA Type-1 Type-2
Flash (KB) 128 256 Flash (KB) 256 256
RAM (KB) 20 100 RAM (KB) 100 100
ADC 1x 12-bit 3x 12 bit ADC 1x 12-bit 3x 12 bit
Sample & Hold 2 3 Sample & Hold 2 3
ADC channels 16 21 ADC channels 16 21
ADC post processing No Yes ADC post processing No Yes
PGA channels 0 7 PGA channels 0 7
Comparators 3 CMPSS Comparators 3 CMPSS
CMPSS No 7 CMPSS No 7
Sigma-delta filter 0 4 Sigma-delta filter 0 4
ePWM technology Type-2 Type 4 ePWM technology Type-2 Type 4
PWM channels 14 16 PWM channels 16 16
HRPWM channels 7 16 HRPWM channels 8 16
CLB / Position manager No Yes CLB / Position manager Yes Yes
InstaSPIN enabled No Yes InstaSPIN enabled Yes Yes
QEP 1 2 QEP 2 2
CAN 1 2 CAN 1 2
UART 1 2 UART 2 2
2C 1 1 [2C 1 1
SPI 2 2 SPI 2
PMBus 0 1 USB 1 2
Packages 56, 64, 80 56, 64, 100 PMBus 0 1
1 Ku SRP U.S. $3.05-$5.80 U.S. $4.85-$7.95 Packages 80,100 56, 64, 100
1 Ku SRP U.S. $4.95-$10.51 U.S. $4.85-$7.95

The platform bar, C2000, Delfino, InstaSPIN-FOC and Piccolo are trademarks of Texas Instruments.

All other trademarks are the property of their respective owners.
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).
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