C2000 F28004x Real-Time

Controller Series
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Optimized for power-control
applications

¢ Streamlined performance
and power
o 100 MHz / 256 KB Flash /
100 KB SRAM
o Floating-point and trigonomet-
ric math unit
o Next-generation CLA;
support for continuous
background task
o 60% lower power
consumption vs. F2806x +
DC-DC option
¢ Advanced actuation and
design flexibility
o 4t generation ePWM enables
implementation of the most
advanced switching tech-
niques for increased efficiency
and power density
o Enhanced crossbars provide
flexibility in combining inputs,
outputs and internal resources
for most advanced control and
protection mechanisms
¢ Integrated analog
and protection
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
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With streamlined performance, the new C2000 F28004x MCU series is optimized
for power control in cost-sensitive applications for electric vehicles, motor control
inverters and industrial power supplies.
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Actuation
8x ePWM modules
16x outputs (16x High-res)
Fault trip zones
2x 12-bit DAC

F28004x

Sensing
ADC1: 12-bit, 3.45 MSPS, 8 ch
ADC2: 12-bit, 3.45 MSPS, 8 ch
ADC3: 12-bit, 3.45 MSPS, 8 ch

7x Windowed Comparator Subsystem
w/ integrated 12-bit DAC

Processing
C28x DSP core
100 MHz

Connectivity
2x UART, 1x LIN/UART

4x Sigma-Delta channels
(2x filters per ch)

CLA core 2x 12C (1x true PMBus)
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7x eCAP, 2x HRCAP 6-ch DMA 2x CAN 2.08
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System modules Memory Power & clocking
3x 32-bit CPU timers Up to 256 KB flash (dual-bank) » ECC 2x 10-MHz 0-pin 0SC
NMI watchdog timer Up to 100KB SRAM e parity 1.2-VVREG
192 interrupt PE 2x 128-bit security zones POR/BOR protection

Boot ROM
InstaSPIN™ Motor ROM

Debug
cJTAG/Real-time JTAG

Embedded Real-time Analysis and
Diagnostic unit (ERAD)

www.ti.com/F28004x

Markets EV/HEV and Industrial Power Motor Drive
Applications On-board charging, DC/DC, charging pile, UPS, Servo, robotics, CNC, AC drives, elevators,
solar, servers, rectifiers, converters textile, compressors, pumps
Features e Unique PWM capabilities for exotic switching | e Floating-point and trigonometric math
topologies units for high-performance processing
« Extensive analog integration o Three analog-to-digital converters with up
Pl q I to seven programmable gain amplifiers
°
or |g‘ Speed parallel controt loops e Four sigma-delta demodulation channels
* PMBus peripheral support o New fast serial interface for high-speed
e AEC Q100 qualification serial communications across isolation
. boundary
e Functional safety support planned
. ) ¢ MotorControl Software Development
o Dl_ italPower Software Develo rpent K|F Kit with InstaSPIN™ and DesignDRIVE
with powerSUITE support along with multiple support along with multiple reference
Tl reference designs available now designs available now
Get started o Introduction video e Introduction whitepaper e Comparison whitepaper
¢ Data sheet e Technical reference manual ¢ EVM e G2000Ware software
| €2000 F28004x MCU | Flash | CLA |Extras
F280049C, F280049C-Q1, F280048C-Q1 256 KB Yes InstaSPIN-FOC motor control solutions and the
configurable logic block (CLB)
F280049, F280049-01, F280048-Q1 256 KB Yes -
F280045 256 KB No -
F280041C, F280041C-Q1, F280040-Q1 128 KB No InstaSPIN-FOC motor control solutions and the CLB
F280041, F280041-Q1, F280040-Q1 128 KB No -



https://www.ti.com/product/TMS320F280049C
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-motorcontrol-sdk 
http://www.ti.com/tool/c2000ware-motorcontrol-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
https://www.ti.com/product/TMS320F280049C-Q1
https://www.ti.com/product/TMS320F280048C-Q1
http://www.ti.com/product/TMS320F280049
https://www.ti.com/product/TMS320F280049-Q1
https://www.ti.com/product/TMS320F280048-Q1
http://www.ti.com/product/TMS320F280045
http://www.ti.com/product/TMS320F280041C
https://www.ti.com/product/TMS320F280041C-Q1
https://www.ti.com/product/TMS320F280040-Q1
http://www.ti.com/product/TMS320F280041
https://www.ti.com/product/TMS320F280041-Q1
https://www.ti.com/product/TMS320F280040-Q1

C2000 Portfolio

The C2000 F28004x MCU series builds on the generational improvements introduced in the F2837x and F2807x series. These
new real-time control solutions offer code compatibility with existing MCUs, allowing customers to take advantage of the

family’s unique combination of premium performance in an affordable offering.

Comparison of F2803x to F28004x series

Comparison of 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 hit
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 12C 1 1
SPI 2 2 SPI 2 2
PMBus 0 1 USB 1 0
Packages 56, 64, 80 56, 64, 100 PMBus 0 1
Packages 80,100 56, 64, 100
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated
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