Piccolo™ MCUs: TMS320F2806x

New C2000™ Piccolo MCUs enhanced with USB connectivity,
floating-point precision, and performance-boosting accelerators
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3 key new attributes for F2806x MCUs

e Floating-point ease of use and
performance in a Piccolo MCU package

o New features like USB, VCU (Viterbi Complex
Math Unit), CLA, High-Res Capture

e 256KB Flash, 100KB RAM starting at
under U.S. $5

What do these Piccolo devices
bring?

These new devices add more memory and
peripherals to the Piccolo family. But most
importantly, they bring in new technologies and
floating-point processing to the Piccolo MCU
family.

What is Piccolo again?

First introduced in 2008, Piccolo MCUs

represent a real-time control solution for cost-

sensitive applications. Piccolo is named for its:

e Small size — starting at 7x7 mm

e | ow cost

e High analog integration — oscillators, compar-
ators, BOR/POR, voltage regulator, ADC

So what are these new

technologies you speak of?

These F2806x devices bring a few new

peripherals to the game:

e New technology: VCU for complex math
processing, such as FFTs, Viterbi decoding
and CRC

e New technology: CLA provides a second
processing core with independent peripheral
access for support of multiple, independent
control loops, as well as additional
processing performance

¢ New technology: High-Resolution
Capture (HRCAP)

e USB 2.0 host: for the first time on C2000
MCUs

e DMA, McBSP, FPU: for the first time on
Piccolo MCUs

What tools are there?

A low-cost controlSTICK is available today
for instant plug-and-play evaluation with
your computer. The F28069 controlSTICK
includes on-board emulation, so it's a
complete development kit, along with TI's
Code Composer Studio™ IDE and graphical
programming for a phenomenal U.S. $39.
Additionally, an Experimenter’s Kit, including
the F28069 controlCARD, is available today.
The controlCARD is also sold individually and
can be plugged into all compatible evaluation
and application Kits.

What software is available?

Piccolo F2806x software is available today in
controlSUITE™ software. This includes the
Device Support Package, math and application
libraries, example projects and development
tool software and hardware packages.
Download controlSUITE software at
www.ti.com/controlsuite
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Can you tell me more about the VCU?
The Viterbi Complex Math Unit (VCU)
significantly reduces processing time (up to
7.5x) of common complex math operations

via new instructions optimized for Viterbi,
complex math and CRC calculations. The VCU
can be used in many applications, but it is
particularly useful for protocols in power line
communication (PLC), where noisy environ-
ments require robust encoding and filtering.

What applications does it go in?

F2806x MCUs are a great fit for control-heavy

applications or applications looking to add

communication via PLC or USB

e Industrial: AC servos, inverters, CNC, drives
and motor control, lighting, process and
valve controls

e Power conversion: HEV/EV, solar /
renewable energy, line monitoring, protection

¢ Power line communication integration:
Solar + PLC, Lighting + PLC, HEV + PLC

¢ Precision control and sensing
applications

When can customers get silicon

and tools?

Samples and tools are available today. To order

device samples, visit the F2806x MCU product

page at www.ti.com/product/tms320f28069.

To order an F2806x-based EVM, visit

www.ti.com/c2000tools.

Development Tools Price (U.S. $)

Piccolo F2806x controlSTICK $39
[TMDS28069USB]

Piccolo F2806x Experimenter’s Kit $99
[TMDSD0OCK28069]

Piccolo F2806x controlCARD $59
[TMDSCNCD28069]

Piccolo F2806x Isolated controlCARD $85
[TMDSCNCD28069IS0]

Power Line Modem Developer’s Kit $599
[TMDSPLCKIT-V3]




Piccolo™ F2806x MCUs: Low-cost floating point meets real-time control

High-Performance C28x 32-bit CPU

C28x™ CPU 90 MHz
32x32-Bit Multiplier
* Up to 90-MHz RMW Atomic ALU
performance EPU

e Single-cycle 32-bit MAC

Memory Power & clocking Enhanced Architecture

¢ High-accuracy on-chip oscillators
(10 MHz)

e Single 3.3-V supply with BOR/POR
supervision

e 6-ch Direct Memory Access

e \oltage Regulator (VREG)

¢ Dual-0SC 10 MHz
¢ On-chip 0SC
¢ Dynamic PLL ratio

128-256 KB
Flash
changes

* POR
* BOR

Boot ROM

Real-Time
JTAG

e Fast interrupt response {'[H]]
and minimal latency
¢ Floating-Point Unit

veu __DMA6Ch

e Complex Math Unit: 3x
faster FFT Butterfly Peripherals Timer Modules

e et 8x PWM Modules:
- Missing Clock Detection Circuitry 16x PWM outputs
© CRC Unit: 2x faster than 2x 126-Bit Security Kev/Lock ¢
software implementation (8% 150-ps high-res) - -
ADC 3x 32-Bit eCAP Intelligent Peripherals
-Bit, 3. _ ® 150-ps resolution on PWM
Control Law Accelerator 16 Ch, 2 SH, 12-Bit, 3.46 MSPS ADC SREEEE frequency and duty cycle

2x 32-Bit eQEP
Watchdog Timer

3x 32-Bit CPU Timers

 12-bit radio-metric ADC with
individual channel triggers

¢ Up to 3x high-speed analog
comparators with 10-bit reference

¢ New high-resolution capture

e Enhanced CAN bus unit, USB 2.0
with Host

* C-programmable, 32-bit Serial Interfaces
floating-point math
accelerator

¢ Operates independent of
C28x CPU

e Up to 5x performance
boost

2x SPI, 1x McBSP

Piccolo F2806x floating-point MCU configuration chart

Processor Memo| Control Interfaces Communication Ports
= 2 2 = 3 2
_ § 5 = = § = = £ 5882 £ 5582 8 3 8 ,E . .= £8E¢eEe T3 3
Device & 8 8 E 2|22 |E|E|2E|z8|E|S58E|8| 8|2 |2 S|5|5|8|528|88|58| 58 T
TMS320F28069 | 90 | Yes | Yes |Yes| 100 | 256 | Boot | 15 | 6 1 3 12 12/289 310111 1|11 (2(-|1 = 3.3 | 40 | Yes/Yes |80LQFP,80HTQFP
TMS320F28069 | 90 | Yes | Yes |Yes| 100 | 256 | Boot | 19 | 8 2 7 16 16/289 31011 112 (2 (-1 = 3.3 | 54 | Yes/Yes | 100 LQFP, 100 HTQFP
TMS320F28068 = 90 | Yes | Yes| — 100 | 256 | Boot 15 | 6 1 3 12 12/289 3 0-1 | 1 11112 -1 = 3.3 | 40 | Yes/Yes |80 LQFP,80HTQFP
TMS320F28068 | 90 | Yes | Yes | — | 100 | 256 | Boot | 19 | 8 2 7 |16 16/289 3|01 (1 (1 ]|2|2|-]|1 - 33 | 54 | Yes/Yes |100 LQFP, 100 HTQFP
TMS320F28067 | 90 | — |Yes| — | 100 | 256 | Boot | 15 | 6 1 3 |12 12/289 3|01 [ 1 (1|1 [2]|-]|1 - 33 | 40 | Yes/Yes |80 LQFP,80 HTQFP
TMS320F28067 | 90 | — |Yes| — | 100 | 256 | Boot | 19 | 8 2 7 16 16/289 31011 112 (2 (-1 = 3.3 | 54 | Yes/Yes | 100 LQFP, 100 HTQFP
TMS320F28066 = 90 | — Yes| — @ 68 | 256 Boot 15| 6 1 3 12 12/289 31011 111 (2(-|1 = 3.3 | 40 | Yes/Yes | 80LQFP,80HTQFP
TMS320F28066 < 90 | — | Yes| — @ 68 | 256 Boot 19 | 8 2 7 16 16/289 31011 112 (2 (-1 = 3.3 | 54 | Yes/Yes 100 LQFP, 100 HTQFP
TMS320F28065 | 90 | Yes | Yes |Yes| 100 | 128 | Boot | 15 | 6 1 3 12 12/289 31011 111 (2(-|1 = 3.3 | 40 | Yes/Yes |80 LQFP, 80 HTQFP
TMS320F28065 | 90 | Yes | Yes |Yes| 100 | 128 | Boot | 19 | 8 2 7 16 16/289 301 1 1122 - 1 = 3.3 | 54 | Yes/Yes | 100 LQFP, 100 HTQFP
TMS320F28064 | 90 | Yes | Yes | — | 100 | 128 | Boot | 15 | 6 1 3 |12 12/289 3|01 [ 1 (1|1 [2|-]|1 - 33 | 40 | Yes/Yes |80 LQFP,80 HTQFP
TMS320F28064 = 90 | Yes | Yes| — 100 | 128 | Boot 19 | 8 2 7 16 16/289 31011 112 (2 (-1 = 33 | 54 | Yes/Yes 100 LQFP, 100 HTQFP
TMS320F28063 | 90 | — |Yes| — | 68 | 128 | Boot 15| 6 1 3 12 12/289 31011 111 (2(-|1 = 3.3 | 40 | Yes/Yes |80LQFP,80HTQFP
TMS320F28063 | 90 | — |Yes| — | 68 | 128 | Boot 19 | 8 2 7 16 16/289 31011 112 (2 (-1 = 3.3 | 54 | Yes/Yes | 100 LQFP, 100 HTQFP
TMS320F28062 | 90 | — |Yes| — | 52 | 128 | Boot | 15 | 6 1 B 12 12/289 31011 111 (2(-|1 = 3.3 | 40 | Yes/Yes | 80LQFP,80HTQFP
TMS320F28062 90 | — Yes| — 52 | 128 Boot 19 | 8 2 7 16 16/289 301 1 1122 -1 = 3.3 | 54 | Yes/Yes | 100 LQFP, 100 HTQFP
All devices available with AEC-Q100 (125°C) maximum temperature range. New devices are listed in bold red.

*Timers include CPU timers, PWM timers, eCAP timers and Watchdog timers.

Important Notice: The products and services of Texas Instruments Incorporated and its subsidiaries described herein are sold subject to Tl's standard terms and conditions of sale.
Customers are advised to obtain the most current and complete information about Tl products and services before placing orders. Tl assumes no liability for applications assistance, cus-
tomer’s applications or product designs, software performance, or infringement of patents. The publication of information regarding any other company’s products or services does not
constitute Tl's approval, warranty or endorsement thereof.

The platform bar, C2000, Code Composer Studio, controlSUITE, Piccolo and
TMS320C2000 are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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