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Everything needed
to get started
in one package

Rapid prototyping with
double-sided headers,
buttons, LEDs, and
much more

On-board isolated
JTAG emulation

Generic software support
through controlSUITE

Motor control full
application support
through MotorWare

C2000™ Piccolo™ LaunchPad
Quick Start Guide: LAUNCHXL-F28027F
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Meet the C2000 Piccolo LaunchPad evaluation kit based on the InstaSPIN-FOC™ enabled F28027F
device. The LaunchPad is a complete USB-based evaluation kit and educational tool providing
everything you need to start your system evaluation and development.

1. Software and driver installation
Go to www.ti.com/c2000-launchpad-instaspin. For InstaSPIN-FOC
support, download MotorWare™, and for a free version of Tl's integrated
development environment, download the latest version of Code Composer
Studio™ (CCS). Installing CCS will install the necessary drivers for the
LaunchPad. If not using MotorWare for InstaSPIN-FOC you should
download the controlSUITE™ software package for general device support.
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2. Switches and jumpers
S1* (Boot) ON-ON-ON to allow JTAG debug connection
S1 (Boot) ON-ON-OFF for non-JTAG boot to Flash
S4* (Serial) ON to allow XDS100v2 UART connection to F28027F

LaunchPad powered by BoosterPack™: remove JP1, JP2, JP3

LaunchPad powered by USB: place jumpers JP1, JP2, JP3
XDS100 Serial
*Standard settings for InstaSPIN-FOC development
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3. Connecting the hardware
If using a BoosterPack, connect and apply power per the settings included in its Quick
Start Guide. Connect from your PC to the LaunchPad using the included USB cable. If
prompted to install driver, let the install wizard complete with the default settings.
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4. Try out an example application || Boot Selection

The controlSUITE software package for C2000 LaunchPad contains object oriented
peripheral drivers, APIs and several simple application examples to use for general
applications. The MotorWare software package contains the same peripheral drivers
but adds motor and math modules which are built into the InstaSPIN-FOC sensorless
motor control projects. These projects can be run on the LaunchPad paired with
supported motor driver BoosterPacks. Both MotorWare and controlSUITE can be
explored through CCS v5’s resource explorer or through their standalone application
(recommended, after installation run MotorWare.exe or controlSUITE.exe)

5. Develop your own application and change the world!
The possible applications of this kit are only limited by your imagination, so brew
some coffee or tea and get to creating the next big “thing”. Make a copy of an
example project and modify it until your application is developed. Support for the
C2000 Piccolo LaunchPad is available through TlI’s e2e forums:

www.ti.com/c2000community SPRZ413



Breakthrough
InstaSPIN™-FOC motor
control technology is here!

InstaSPIN-FOC technology enables designers to identify, tune and
fully control any type of three-phase, variable-speed, synchronous
or asynchronous motor in just minutes. This new technology
removes the need for a mechanical rotor sensor by using TI's new
software encoder (sensorless observer) algorithm, FAST™ (flux,
angle, speed and torque), embedded in the read-only-memory
(ROM) of Piccolo™ microcontrollers.

BoosterPack standard | LAUNCHXL-F28027F Pin map

Field Control

e \Weakening allows for the rotor to
obtain higher speeds than designed

¢ Boosting allows for higher torque
than designed

System Flexibility

e Supports all main 3-ph motor types

¢ Control torque, speed-+torque,angle,
and flux

e Full FOC in ROM for simplicity

e All source besides FAST provided in
MotorWare™ software projects and
new motor control library
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Motor ID
¢ No datasheet required!
e One time parameter identification

GND

FAST™ Software Encoder

e Universal 3-phase motor
sensorless observer

e Encoder-like performance

Control Loop Tuning

e Current Pl gains set from motor parameters
— user may adjust if using ROM

— or use own controllers

— MTPA for most motors

e Speed PI gains chosen for evaluation

— user tuned to meet performance goals
— or use own controller

e PowerWarp™ Technology

— optional mode for induction motors

— minimum current use at all times
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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.

TI 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.

TI 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 TI 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 TI 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, TI 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 Tl components are authorized for use in FDA Class Ill (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.

TI 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

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated


http://www.ti.com/audio
http://www.ti.com/automotive
http://amplifier.ti.com
http://www.ti.com/communications
http://dataconverter.ti.com
http://www.ti.com/computers
http://www.dlp.com
http://www.ti.com/consumer-apps
http://dsp.ti.com
http://www.ti.com/energy
http://www.ti.com/clocks
http://www.ti.com/industrial
http://interface.ti.com
http://www.ti.com/medical
http://logic.ti.com
http://www.ti.com/security
http://power.ti.com
http://www.ti.com/space-avionics-defense
http://microcontroller.ti.com
http://www.ti.com/video
http://www.ti-rfid.com
http://www.ti.com/omap
http://e2e.ti.com
http://www.ti.com/wirelessconnectivity



