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Introduction  When developing a new systems design, evaluating and choosing the proper
microcontroller (MCU) is a critical step. An evaluation kit needs to demonstrate
how capable the MCU is at performing the tasks of the end application. Many
evaluation kits available today can present frustrations to systems designers
because of their time-consuming set-up and their lack of tools to assess the
MCU being evaluated. With the Stellaris® MCU evaluation kits, however, ten
minutes is all that is needed to begin running relevant programs, exercising
Applications peripherals, and customizing code for unique operations. Most boards are
operational before they are even plugged into a PC.

Complete Kits, Popular
Software, and Meaningful
Examples Speed the Evaluation
and Development of Stellaris
32-bit Microcontrollers for Real

Texas Instruments offers three levels of evaluation kits for its ARM®
Cortex™-M3-based, 32-bit Stellaris microcontrollers, demonstrating
increasingly advanced capabilities. All are designed to set up easily and utilize
well-known development tools, while providing complete hardware and an
operational set of programs appropriate for typical applications.

Evaluation kits for other microcontrollers - -
Evaluation Kits (EKs)

might only bring up the MCU to a functional Evaluate all the features of a
state but leave the user to figure out how to do | Microcontroller with one tool set
. . s Development Kits (DKs)

anything meaningful with it: interface to a Check out the variety of tools
; ; available for developing
memory card, dr!ve a display, manage the software for a series of
serial ports, service the network, connect to microcontrollers
the analog inputs, or set up the pulse-width Reference Design Kits (RDKs)
. o Guides and functional examples
modulators (PWM). Without providing of major subsystems

pertinent programs that exercise key
peripherals on the chip for critical pieces of the application, the user would be
stuck grinding through data sheets and instruction manuals for hours trying to
piece together bits of code to make the most basic operation work. With a
Stellaris Evaluation Kit (EK), Development Kit (DK), or Reference Design Kit
(RDK) in hand, the user can be exercising the MCU by using well-documented
code provided in the kit, modifying it to fit a user’s particular application, and
really getting a feel for the capabilities of the chip and the actual development
tools that can be used to build the ultimate application.

A Com p|ete Kit —  Within 10 minutes of opening a Stellaris evaluation kit, the user can get to work
No Further studying, running, and modifying hardware and programs, and be on the way to

. understanding how the product will fit the desired end-application.
Accessories

Needed
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Sample Kit Contents

Board (ICDI)
— Cables

— Evaluation Kit CD
containing:

— Complete
documentation

— Quickstart guide
source code

- StellarisWare®
peripheral driver

source code

— Evaluation Board (EVB)
— In-Circuit Debug Interface

— Evaluation version of
the software tools

and

software including

library and example

Functionality
Ready-to-Go—

Full

Examples on
Board

The first action to take when opening a Stellaris evaluation kit may be
to power on the personal computer (PC) or laptop. Depending on the

corporate software image and virus scan settings, it may take longer to
boot up the PC and let it settle down for the day than to get the evaluation board
ready to run.

Open the evaluation kit box, take the board out of the antistatic sleeve,
and place it on the desk. A USB cable in the box connects the board to
a PC and in many cases provides all the power needed for the small
board. Some kits include an AC/DC power supply to provide more current to the
board or auxiliary equipment such as motors. The boards that utilize Ethernet to
communicate with the computer, serial channels to communicate with a host, or
CAN (controller area network) to link between boards come with Ethernet, DB-9,
and CAN ribbon cables with proper connectors included in the kit. The kits that
demonstrate USB host, device, and on-the-go (OTG) applications even include a
USB Flash drive, and kits that with an SD card interface that includes a MicroSD
Flash card.

U1:38

Some kits include additional cables to connect between headers for debug
operations. The more advanced Reference Design Kits might include a typical
motor in the box, such as a stepper or an AC induction motor, so these kits include
wires to carry both the power and the control signals to the motors, all marked for
proper connection. The kit designed to demonstrate CAN operability has a second
CAN-connected device board included so that a slave device is available for testing.
A Quickstart guide clearly illustrates the necessary connections.
demonstrating their abilities immediately. On-board OLED displays,
LEDs, navigation controls, and pushbuttons let the user begin
exercising the microcontroller in a meaningful manner right away. Simpler
evaluation kits present a game to play or can operate as an oscilloscope, while
more sophisticated reference designs demonstrate the ramping, running, stability,
and braking of stepper motors or the electronic unlocking of a device using a
secure-entry touchpad. The Quickstart guide leads the user through some simple
instructions for playing games, setting up the oscilloscope, running the display,
changing security codes, configuring the network, and controlling motors. The

activities possible on the board at this stage are impressive, especially considering
a PC is not even behind them—yet.

Once powered up, most Stellaris® kits are self-sufficient and can start

Connecting a PC to the kits and installing the included software really opens
unlimited possibilities to explore the capabilities of the MCUs and modify programs
to meet the needs of any target application.
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Figure 1. You can be here in ten minutes or less. Clockwise from top left: LCD display on LM3S9B96 Development Board with Stellaris
Expansion Board wireless interface, LM3S3748 USB Host/Device Evaluation Kit display, LM3S1958 IDM L35 Display, and LM3S818
Stepper Motor Drive GUI.

Each kit comes with a CD containing a variety of useful software and
23:80 documentation. Many boards have drivers for the PC over the USB
connection and can support sophisticated software control interfaces
permitting more thorough setup and operation of the boards and their given
applications. Additional application software packages are included with the kits or
readily available. The networking kits include TCP/IP, CAN and USB stacks and
interfaces. Web servers are utilized and available.

StellarisWare® — Extremely useful programs on the CD are found in the StellarisWare®
Invaluable 34:00 software package which includes libraries for peripheral drivers,
graphics, and USB, plus example application code designed
Prog rams that specifically for Texas Instruments’ ARM® Cortex™-M3-based microcontrollers.
Work Source code with detailed comments is provided for all of the programs. These
examples give programmers a solid starting point from which to refine the operation
of their application.
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Modify
Programs with
Real IDE Tools

Working with

architecture
emerges.

developmenttools
is where the true
advantage of a
ubiquitous 32-hit

The drivers aren't a bulky configuration system but rather the annotated code in C
or C++ that a programmer can modify to fit his or her system particulars, recompile,
and include in the final application program. 90%+ of the work may come from
proven StellarisWare code, greatly reducing the debug needed to get the user's
system fully operational. Application Programming Interfaces (APIs) are provided
for functions ranging from pulse-width modulation and Ethernet support to
diagnostics and drawing a line on a display screen. These code stubs and routines
are available at no additional cost and are royalty-free when used on Stellaris
MCUs.

A sampling of APlIs, drivers, functions, and programs available - within ten minutes:

A-to-D Conversion « |EEE-1588 Precision
ADCPM Decode Time Protocol (PTP)

Pulse Width Modulation
MicroSD Card Manager

FLASH Management Web Server

FLASH Loader

Memory Protection
Printf

¢ Audio Playback e GPIO/JTAG switch * Maze Game

¢ Bitbanding * Graphics Drawing e Screensaver

« Boot Loader « Hibernation « Serial, I1°C, SSI, UART
¢ CAN Device ¢ Image Draw e Timers

« Date/Time « Interrupt Handler e TCP/IP

« Diagnostics/Test ¢ JTAG Interfaces * USB Host, Device, OTG
¢ Ethernet e LCD/LED Drivers e Watchdog Timer

The motion control Reference Design Kits include a National
05:08 Instruments LabWindows-based graphical control interface in a

run time engine that operates on the PC. The kit implements
sophisticated electric motor control algorithms which the user can manipulate
through the graphical control interface, monitoring and changing sensor and motor
control operations. Different algorithms and techniques can be evaluated with just a
few keystrokes, although it is prudent to have a good understanding of the limits of
the motor to prevent inadvertent damage.

Once the evaluation board is up and running and the power of the
Stellaris MCU within is obvious, the next step is just as simple. Each

Evaluation Kit comes with an evaluation copy of a selected
development tool set, while the more robust Development Kits offer more freedom
with evaluation copies of all the tool sets for just a few dollars more. The most
popular Integrated Development Environment (IDE) tools are available, like ARM's
Keil™ RealView® Microcontroller Development Toolkit, CodeSourcery's GNU
compiler, IAR Systems' Embedded Workbench®, CodeRed Technology's tool suite,
and Texas Instruments' Code Composer Studio™, providing editors, compilers,
debuggers, simulators, tracers and profilers.

It is working with the development tools where the true advantage of a ubiquitous
32-bit architecture over an 8-bit, 16-bit, or even proprietary 32-bit architecture
emerges. Working with professional tools on an able RISC processor makes it so
easy to write and edit code that the shackles of assembly language and cramped
architectures are quickly forgotten, and the programmer's focus can return to the
end application.
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Small kernels and real-time operating systems (RTOS) are included in
7.
some kits, reside on the board, or are available for download. Many
are provided with source code and are royalty-free. The rest can be

quickly evaluated and ultimately used as a solid foundation for the target
application.

Borrow and It's not just about software, of course. The evaluation and development
Exp and 18:00 boards are well-equipped with appropriate hardware and designed for
further hardware enhancement as well. Along with the hardware
drivers and displays for the LCD and LED screens that exist on most evaluation
boards, the more sophisticated reference designs include opto-isolators, drive
circuits, power transistors, dynamic braking, and power switching circuits to
accommodate the harsh world of electric motors. These are detailed in schematics,
bills-of-materials (BOM), and Gerber files while application notes aid the designer in

his or her own system design.

Most boards contain numerous forms of hardware interfaces, from
pushbuttons, joysticks, potentiometers, microphone inputs, magnetic

speakers, piezoelectric buzzers, LEDs, and screens, to generic analog
and digital inputs and outputs. All of the I/O signals of the Stellaris MCUs are
brought to clearly-labeled break-out pads on the boards. Headers and PHYs are
supplied for serial and network (CAN, Ethernet, and USB) ports and JTAG or single-
wire debug connectors. The Development Kits support daughter boards for
additional Stellaris MCU family members, as well as demonstrating additional
device capabilities. Many of the boards are so complete they are available as
modules for purchase in bulk to be used in end-equipment.

data sheets, users manuals, selection guides, and ARM® Cortex™

reference manuals. These are provided for the MCU and other
significant components on the board. Numerous application notes are provided on
general topics, such as pin multiplexing, analog-to-digital converter use, Flash
programming, code optimization, and upgrading from other architectures, as well as
more targeted issues such as networking, serial communications, motor control,
and USB certification.

10:00 The CD in the kits also includes appropriate documentation such as

How Easy \Was  The Stellaris microcontroller evaluation, development, and reference design kits are
That? designed to demonstrate the rich capabilities of the 32-bit ARM® Cortex-M3-based
processors with all their powerful peripheral complement. Yet a person can open the
box and be fully exercising the MCU in a real application in less time than it takes to
read this short paper.

Texas Instruments ¢ 108 Wild Basin, Suite 350 ¢ Austin, TX 78746
http://www.ti.com/stellaris

Copyright © 2010 Texas Instruments, Inc. All rights reserved. Stellaris and " . -
StellarisWare are registered trademarks of Texas Instruments. ARM and Thumb are 13 TEXAS E c e Y-
registered trademarks, and Cortex is a trademark of ARM Limited. Other names and INSTRUMENTS =] ortex
brands may be claimed as the property of others. Vi n ™ inceligent Processors by ARM
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 Tl information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated
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