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Stellaris® ARM® Cortex™-M

Microcontroller Solutions
StellarisWare® Drivers, Libraries

Simplicity ... In Adoption and Implementation.
Robustness ... in Design.

Efficiency ... In System Architecture.
Determinism ... in Control and Connectivity.
Flexibility ... in Production.
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Introducing StellarisWare ®

StellarisWare software includes source-code and royalty-free libraries
Keep all your programming in C/C++, including ISR’s and startup code

The key functional areas are: Asdinakim S e
Stellaris Peripheral Driver Library Stellaris’
Stellaris Graphics Library e
Stellaris USB Library
Stellaris IEC 60730 Library

Includes reference application software
Stellaris In-System Programming support = e e
StellarisWare® Software is supported by all the most popular tools vendors
Robust : StellariswWare is preprogrammed into ROM on most Stellaris MCUs
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Introducing StellarisWare
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Peripheral Driver Library (DriverLib )

High-level API interface to complete
peripheral set

Free license and royalty-free use

Simplifies and speeds development of
applications

Can be used for application development
or as programming example

Avalilable as object library and as source
code

Compiles on ARM/KZell, IAR, Code Red,
and GNU tools

Includes Stellaris Graphics Library and
Stellaris USB Library

StellarisWare is preprogrammed in ROM
on most Stellaris MCUs
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Ansfog Comperator
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Analog Comparator

Introduction
APl Fumections ... .
Programming Exampe .......

3.1 Introduction
Tha comparatar API providas a sat of functions for daaling with the analog comparators. A com-
parator can compare a st voltage against individual extarnal reference voltage, a shared single
axtemal refarenca voltage, or a shared intarnal referance voltage. It can provide its output to a
davica pin, acting as a replacement for an analog comparator on the board, or it can ba usad to
signal the application via intemupts or triggars to the ADC to cause it to start capturing a sample
saquence. The intarrupt genaration and ADC friggenng logic is separate, so that an interrupt can
ke gensrated on a rising adge and the ADC triggerad on a falling edge (for axampla)
This driver is cortained in driverlib/comp. c, With driverlil/comp.h containing the AP
dafinitions for usa by applications.
3.2 APl Functions
Functions
m void ComparatorConfigure (unsigned long ulBase, unsignad long wiComp, unsigned long ul-
Corffig)
m vioid ComparatorintClear (unsigne d long ulBasa, unsignad long ulComp)
m vioid ComparatorintDisable (unsigned long ulBass, unsigned long ulComp)
m void ComparatorintEnabla {unsignad long ulBasa, unsignad long ulComp)
m okl ComparatointRegistar (unsigned long ulBass, unsigned long wiComp, wvoid
{+pfnHandiar (void))
m tBoclean ComparatorintStatus {unsigned long wiBase, unsigned long ulComp, tBoolkan
bMaskad)
m Vol ComparatorintUnra gister (unsignad long ulBasa, unsigned long ulComp)
m vkl ComparatorRafsat (unsigned long ulBase, unsigned long ulRef)
m tBoolean ComparatorvaluaGet (unsigned long ulBass, unsignad long uiComp)
3.2.1  Detailed Description
Tha comparator AP is fairly simple, like the comparators themselves. There ame functions for
configuring a comparator and reading its output (ComparatorCorfigura(), ComparatorRsfSeti) and
ComparatoivaluaGat()) and functions for daaling with anintarrupt handlar for the comparator (Com-
paratorintRegistar(), ComparatorintUnra gister(), ComparatoritEnable(), ComparatorintDisakia(),
ComparatorintStatus(), and Comparato dntClear ).
SW-DRL-UGT21 - June 30, 2009 Analog Comparator 13
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Peripheral Driver Library Organization

Collection of ‘.c’ source and ‘.h’ header files

Base root directory structure with individual compiler specific library output
directory.
“\StellarisWare” contains Hardware specific header files (default)
Include peripheral specific definition
Required ‘Type’ definitions
Macros
“\StellarisWare\driverlib” contains
‘c’ source and header files peripheral specific functionality
Compiler specific project files for building the driver library ‘libraries’

‘Compiler Specific’ output directories and files, ie the actual ‘library’ file used by
each compiler.

C:\StellarisWare\driverlib\ewarm - 1AR
C:\StellarisWware\driverlib\gcc - CodeRed
C:\StellarisWare\driverlib\rvmdk - Keil

C:\StellarisWware\driverlib\sourcerygxx
C:\StellarisWare\driverlib\ccs

CodeSourcery
Code Composer Studio
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Peripheral Driver Library: UART example

Int
main(void)
{
/I Set the clocking to run directly from the crystal.
SysCtIClockSet (SYSCTL_SYSDIV_1| SYSCTL_USE_OSC |
SYSCTL_OSC_MAIN | SYSCTL_XTAL_8MHZ);

// Enable the peripherals used by this example.
SysCtlPeripheralEnable (SYSCTL_PERIPH_UARTO);
SysCtlPeripheralEnable (SYSCTL_PERIPH_GPIOA);

/l Enable processor interrupts.
IntMasterEnable ();

// Set GPIO A0 and Al as UART pins.
GPIOPInTypeUART (GPIO_PORTA_BASE, GPIO_PIN_0 | GPIO_PIN_1);

/I Configure the UART for 115,200, 8-N-1 operation.

UARTConfigSet (UARTO_BASE, 115200, (UART_CONFIG_WLEN_8 |
UART_CONFIG_STOP_ONE |
UART_CONFIG_PAR_NONE));

// Enable the UART interrupt.
IntEnable (INT_UARTO);
UARTIntEnable (UARTO_BASE, UART_INT_RX | UART_INT_RT);

I/l Loop forever echoing data through the UART.
while(1)

{

}

void
UARTIntHandler(void)
{

unsigned long ulStatus;

/I Get the interrrupt status.
ulStatus = ROM_UARTIntStatus (UARTO_BASE, true);

/I Clear the asserted interrupts.
ROM_UARTIntClear (UARTO_BASE, ulStatus);

/I Loop while there are characters in the receive FIFO.
while(ROM_UARTCharsAvail (UARTO_BASE))

/I Read the next character from the UART and write it back to the UART.
ROM_UARTCharNonBlockingPut (UARTO_BASE,
ROM_UARTCharNonBlockingGet (UARTO_BASE));
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StellarisWare USB Library

Royalty-free sample applications accelerate USB implementation on Stellaris MCUs

Examples available:
Device Examples:

HID Keyboard — OTG Examples:

HID Mouse * SRP (Session Request Protocol)

CDC Serial * HNP (Host Negotiation Protocol)*

Mass Storage — Windows INF for supported classes
Generic Bulk

* Points to base Windows drivers

Audio
Device Firmware Upgrade * Sets config string
. Oscilloscope » Sets PID/VID
Host Examples: » Precompiled DLL saves development time
Mass Storage — Device framework integrated into USBLib
HID Keyboard
HID Mouse

. Isochronous Audio Input @
USB-IF Compliance

Stellaris MCUs pass USB Device and Embedded Host compliance testing
T1 sub-licenses Stellaris VID & PIDs for customer use!
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=(33 StellarisWare USB Library File Organization

‘\StellarisWare\usblib’ contains all USB Library related files

Compiler specific project information _
=l ) Stellarisitare

USB Class specific ‘.c’ source and ‘.h’header files # [ boards
| boot_loader
CDC [=) docs
HID 4 ) driverlib
+ |2} arlib
MSD I inc

+ ) my_projects
+ | ) third_parky

Other generic USB related ‘.c’ source and header files - Jﬂﬂ'? |

Compiler specific ‘library’ output directories # [ ewarm
C:\StellarisWare\usblib\ewarm —IAR j -
C:\StellarisWare\usblib\gcc — CodeRed ) remdk
C:\StellarisWare\usblib\rvmdk — Keil e

C:\StellarisWare\usblib\sourcerygxx — CodeSourcery

‘\StellarisWare\usblib\device’ contains USB ‘Device’ specific files

‘\StellarisWare\usblib\host’ contains USB ‘Host’ specific files
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StellarisWare ® Graphics Library

Written entirely in C, easy-to-use, efficient.

Three layers of functionality, each directly callable:
Display Driver Layer (Lowest Level)
Graphics Primitives Layer
Widget Layer (Highest Level)

Graphics Primitives:

Point, Line, Rectangle, Circle, Font, Image,
Context, Buffer

134 Computer Modern predefined fonts
Western European and Asian fonts
. Support for 24-bit color
Widgets:
Canvas, Checkbox, Container,

Push Button, Radio Button,
Slider, ListBox

Sliders Canvas Push Buttons

i3 TExas
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StellarisWare Graphics Library Examples

LUMINARY

Frimitives

LUMINARY MICRHO®

Radio Buttons

LUMINARY

Canvas -+

Push Buttons ¢

LUMINARY MICHO®

LUMINARY MICRO?

Canvas Push Buttons

REadic Buttons @ X

LUMINARY MICRO" 8

LUMINARY

Security Keypad

BLDC Mutor RD‘K

LUMINARY

— 1q.uspmr —
= 3000 rpm | 4 |

LUMINARY MICRO®

LUMINARY MICRO®

Container BLDC Touchscreen Motor

Controller
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StellarisWare ® Graphics Library

Special Utilities
ftrasterize: render your own font
mkstringtable: build multi-language string tables
makefsfile: dump binary files as C arrays
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Imi-button: predefined button with shadow and 3-D oacda
pnmtoc: Convert image file to GraphicsLib format f;
- International Fonts; program HMI in more languages

e.g. Chinese, Korean, Japanese ideographs, accented
western European characters, etc.

Supports UTF8, ISO8859 and Unicode. T
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StellarisWare Graphics Library File Organization

‘\StellarisWare\grlib’ contains all Graphics Library related files
Compiler specific project information
Graphics Library specific ‘.c’ source and ‘.h’ header files for all graphics

ObjeCtS = |2} Stellarisiare
Canvas, checkbox, circle, container, context * ) boards
. . . [} boot_loader
Image, line, listbox, pushbutton, radiobutton &) docs
Rectangle, string, slider, widget % |7 driverlib
Other generic Graphics Library related ‘c’ source and header files ) j’wam
Compiler specific ‘library’ output directories 2 Fants
\StellarisWare\grlib\ewarm —1AR j ;tc":'sm”ze
\Stellarisware\grlib\gcc — CodeRed £ primtoc
\StellarisWare\grlib\rvmdk — Kell ) rwrndk
A\StellarisWare\grlib\sourcerygxx — CodeSourcery 1D sourcerygxx
‘\StellarisWare\grlib\fonts’ contains Graphics Library font specific files j :;:, projects
Graphlcs Library utilities : j tu:i;'ﬁfftv
‘\StellarisWare\grlib\ftrasterise’ for creating fonts ) utils

‘\StellarisWare\grlib\pnmtoc’ for creating images
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StellarislWare’ - Safe at Home with IEC 60730

The International
Electrotechnical
Commission (IEC)

> |EC: World’s authority in international
standards for household appliances

> StellarisWare® extension provides
support for IEC 60730 Class B safety

requirements

> Class B covers most home appliances,
such as washers/dryers, refrigerators,

freezers, and cookers/stoves

> Free license and royalty-free use for use

on Stellaris MCUs

> Library supports both startup and periodic
testing requirements of IEC 60730

http://www.iec.ch/index.html

See App Note AN01272: Using the IEC 60730 Standard for Safe and Reliable Operation of

Stellaris® Microcontrollers

StellarisWare®

®
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Reset Handler

Description
Performs basic register and memory test out of reset.

CPU Test

Performs stuck bit testing on the CPU PC and registers.

SRAM Test Performs stuck bit testing on the SRAM.
Flash Test Performs a CRC test on the Flash.
Performs a conversion test on an ADC channel connected to a
ADCTest known voltage reference.
Performs ADC temperature sensor test.
GPIO Test Performs GPIO input/output plausihility test.

Clock/Interrupt Test

Performs tests to check the clock frequency, interrupt
handling, and execution.

Nested Vector Interrupt Controller

Deterministic, fast interrupt processing for execution certainty.

Automotive-grade Flash Memory

High reliability non-volatile memory for robust environments.

Cyclical Redundancy Check in ROM

Especially useful in verifying the contents of memory in a
Stellaris microcontroller.

2 Watchdog Timers

Clocked with precision oscillator, a second WDT takes
advantage of the non-maskable interrupt (NMI) handler safety
feature of the ARM Cortex-M3 processor.

Precision Oscillator

Supplies an accurate, independent time base when periodic
safety tests are executed.

Advanced Motion Control with
Multiple Fault Conditioning Inputs

Provides quick motor shutdown in low latency situations.

Quadrature Encoder Inputs

Provides precise, closed loop control of motors.

Integrated Analog Comparators

Used to trigger Stellaris’ accurate ADC and to trigger an
interrupt when needed, which is useful for infrequent out-of-
range events such as a current or voltage spike.

Eliminatesthe performance-wasting requirement of constant
CPU polling.

Internal Temperature Sensor

Used to monitor and shut down an appliance if the appliance
overheats.

10/100 Ethernet MAC/PHY with
IEEE 1588 PTP

Controller Area Network (CAN) 2.0
MACs

Offers highly synchronized connectivity features for precision
internetworking.
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StellarisWare Code Examples .

‘\StellarisWare\boards’ contains all development, evaluation and ==

I3 dkAmias1ot

reference design kit projects 413 i
Each EVM / DK /RDK has it's own directory # (3 dkinassot

[ di-lm3sa11

There are multi-project workspace files for all available projects for =G ansas

all supported compilers =i
Each individual project directory contains = iiiony
‘Readme’ giving details of the project o0 e
Project files for supported compilers gg;g::;d
Project source code files (23 boat_demat
. - . . . I boat_demaz
Compiler specific ‘library’ output directories ) boot_serid
\StellarisWare\boards\EVM\Project\ewarm —1AR S
A\StellarisWare\boards\EVM\Project\gcc — CodeRed (2 hello
\StellarisWare\boards\EVM\Projectirvmdk — Keil =il
\StellarisWare\boards\EVM\Project\sourcerygxx — CodeSourcery (52 mpu_faut
All projects that use the driver library reference B 8
Driver ‘library’ file from *.\Stellarisware\driverlib\complier’ =g
Driver Library header **.h’ file from ‘.\StellarisWare\driverlib’ oD
Other related files e e
‘\StellarisWare\inc’ — Device specific header ‘Im3sxxxx.h’ files g:t;:ﬁjggg
‘\StellarisWare’ — Peripheral hardware header ‘hw_xxxx.h’ files @0 sdnstoes reve

I0) ek-mizsaanz
. . 25 rdk-bdc
Most Stellaris peripherals are by-and-large the exact same on each MCU / board. I veloblde

Code examples are usually distinct for each Stellaris HW Kkit.

Therefore, download all of StellarisWare and check out the code examples for each kit !
e.g. Distinct Ethernet code examples: -6965, -9B92, -9B96, -S2E, -BLDC, -IDM, etc.

- -




StellarisWare Third Party File Organization

= | Stellaris'ware

Many application examples use third party code & & boards

. ) ) . . I book_loader
‘\StellarisWare\third_party 'contains any required third 3 docs

party source code files and information * j df:*:f"b
. . : : #10 orl
Each ‘third_party’ directory contains all required 0 inc
information Sl ) hir d_party
_ _ ) adventure
Documentation, source code files, etc D aes
i ) L - T . ) bget
Example projects using any ‘third_party’ directly links th & blos
required source code *.c’ and header *.h’ from the # ) Fatfs
relevant ‘third_party’ directory. £ peg
— + ) wip-1.3.0
+ | ) pkpd-1rcl
+ ) uip-1.0
+ | ) windows
) zip
+ | tools
+ | ) usblib
I utils
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StellarisWare Additional Features

« StellarisWare Bootloader
— Download code to flash memory for firmware updates
— Interface options include USB, UART, CAN, 12C, SPI, ENET

« Other flash memory-saving options
— Peripheral DriverLib, USBLib, GraphicsLib offered in ROM

— Advanced Encryption Standared (AES) tables for AES-128, -192, - 256
» Comes with AES reference application software

— Cyclic Redundancy Check (CRC) functionality for error detection

« StellarisWare allows programmers to focus on the application
— not the setup!

StellansWare’
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StellarisWare In -system Programming Options

Stellaris Serial Flash Loader

Small piece of code that allows programming of the flash without the need for a
debugger interface.

All Stellaris MCUs ship with this pre-loaded in flash
Interface options include UART or SSI

TI supplies a Windows™ application (GUI or command line) that makes full use
of all commands supported by the serial flash loader (LMflash.exe)

Stellaris Boot Loader

Small piece of code that can be programmed at the beginning of flash to act as
an application loader

Also used as an update mechanism for an application running on a Stellaris
microcontroller.

Interface options include UART (default), I1°C, SSI, Ethernet, USB
Included in the Stellaris Peripheral Driver Library with full applications examples
Preloaded in ROM on select Stellaris Microcontrollers

i3 TExas
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SAFERTOS included in the LM3S9B96

PROGRAM MEMORY

High-integrity RTOS in ROM [ [ ][ ][ ]

Can be used as a standard operating @ {}
system OR as part of a high integrity ROM \
application which requires certification to ( Device Drivers ]@{ {”:R;

IEC61508 or FDA510(K)

[ TEMPEST Cortex M3

RTOS value $65k free with Tempest LM3S9B96

Integrated hardware/software solution shortens the time to market and significantly
reduces cost for Industrial and Medical Applications

Innovative Design Assurance Pack available separately from WITTENSTEIN
provides complete turnkey evidence and process documentation

i3 TExas
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StellarisWare Application Notes

Programming the On-Chip Flash Memory in a Stellaris Microcontroller

Driving a Brushless DC Motor with a Stellaris Microc ontroller

ADC Oversampling Techniques

Clocking options for Stellaris Family Microcontrolle rs

Using a Stellaris Microcontroller as an I/O Processo  r

Using the Stellaris Serial Flash Loader

Adding 32KB of Serial SRAM to a Stellaris Microcontr  oller

Evaluating PeerSec Networks’ MatrixSSL on a Stellaris M icrocontroller

Creating an Autonomous Car with the Stellaris LM3S31 6 Microcontroller

Using the Stellaris® LM3S615 and LM3S316 Microcontro  llers to Control a CNC Machine
Using the Stellaris Microcontroller Analog-to-Digita | Converter

Using the Stellaris Boot Loader

Upgrading to Tl's Stellaris Microcontrollers from Mic rochip's PIC Microcontrollers
Migrating to the New Members of the Stellaris® Famil  y of Microcontrollers

Implementing RS-232 Flow Control on a Stellaris® Mic  rocontroller

Using Stellaris® Microcontrollers' PCB Libraries

Flash Protection for Stellaris® Microcontrollers

Using the Stellaris® Ethernet Controller with Micro IP (ulP)

Using the Stellaris® Ethernet Controller with Lightw eight IP (lwIP)

Optimizing Code Performance and Size for Stellaris M icrocontrollers

Serial-to-Ethernet Converter for Stellaris Microcont rollers

Software UART for Stellaris® Microcontrollers

USB Certification for Stellaris® Microcontroller-bas ed USB Peripherals and Embedded Host Systems
Using the IEC 60730 Standard for Safe and Reliable = Operation of Stellaris® Microcontrollers
Application Update Using the USB Device Firmware Up  grade Class

Configuring Stellaris® Microcontrollers with Pin Mul tiplexing

http://www.luminarymicro.com/home/app_notes.html
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Now Available: CMSIS Support for Stellaris

- Introducing CMSIS Support for Stellaris Microcontrollers
Cortex Microcontroller Software Interface Standard
See http://www.keil.com/support/docs/3440.htm
Available at http://www.ti.com/software_updates

Standards Make Sense ‘
S

Seandards impreve quakty and ensble designers ta @

share components srods different projects. Today,

ARME Corex™-M profile processors, combined with "W bosed our avard-wineing

the Cortex Microcontroler Software Interface Standard Stefori® microcontrofers on Cortbes-M3 w

{CHM3I5) and optimized middieware from the indusory’s pronde: usert with 32-bit perﬁ:urnmnce whike
ekminmting fishare architection! upprode: o

largest ecosysuem, are vetting the hardware and software softwwe ool choipes

standards for microcon rellers.

These smndards enabic L:adir:g vendors such as Lumimry
Micro, NXE and 5TMicroclocoronics 1o supply advanced
mitrocortroliers, while maximiong eode reuse strods
miiltiphe platfsrma.

Cortex-M3 Microcontrollers
Make Sense

For more infarmation visit
www.onARM.com

ARM The Architecture for the Digital VWorld®




StellarisWare Serial Flash Programming GUI

LM Flash Programming GUI _
+3 LM Flash Programmer - Build 819 [Z]lﬁ[g]
Configuration | program | Flash Utilties | Gther Litities Help
[ Quick Set

« Simple graphical user interface
» Support for all Evaluation Kits

Interf
« Key features include: T W o B
* Program
o Verlfy Clojsource e =

* Erase ' Ui the Speciied S Erded sounco vl sy [FOOR
 Read memory |

* Available now
e http://www.ti.com/software updates

Wi TEXAS INSTRUMENTS
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Flash Programming GUI Supports:

Programming evaluation kits (EVM) directly

USB

- - -.I.. : r? | gl PSR .";-'
13 TEXAS INSTRUMENTS S —
- {i Note: Target must be powered

O s




Stellaris Third Party Programmer Solutions

Desktop — BPM Micro, System General [SGI], Xeltek

ISP — Texas Instruments, Keil, IAR, ZLG, SEGGER, Abatron

L SIAR (code red || = | [N FI| @ ' cooton| Coollox

Service — Source USA . Pounce

Production — BPM Micro _




Stellaris Partners in Excellence

Product Third Party

Code Red

Description
Red Suite (GNU C/C++ Compiler, code_probe / Eclipse Debugger / IDE)

CodeSourcery

CodeSourcery G++ (C/C++ Compiler), GDB / Eclipse Debugger / IDE

Compiler /

IAR

IAR C/C++ Compliler, C-SPY / Embedded Workbench Debugger / IDE

Debugger

Keil

RealView C/C++ Compiler, pVision Debugger / IDE

Rowley

CrossWorks for ARM (C/C++ Compiler, CrossStudio Debugger / IDE)

CMX

CMX-RTX™ RTOS offering small footprint, fast context switch times

ExpressLogic

ThreadX advanced RTOS designed specifically for deeply embedded applications

INFUISOECRVERE Vain Menu

> 1KEIL
GIAR

SYSTEMS
@ CODESOURCERY

Rowley Associates

-
SCIOPTA
AR

FreeRTOS.org |FreeRTOS.org™ Open-Source mini real time kernel :-‘.{Ddﬂ_fed
IAR PowerPac™ fully featured RTOS combined with a high performance file system . = =
Keil RTX flexible royalty-free RTOS with source code C MX
Micrium Portable, scalable, preemptive real-time, multitasking kernel (RTOS) \SYSTEMSH Micro
Quadros RTXC for embedded applications L4 ﬂ@;ﬁ;
RoweBots Unison Ultra Tiny Embedded Linux and POSIX Compatible RTOS
SCIOPTA SCIOPTA real-time operating system for safety-critical applications D)m QUI:,I‘EE‘ .“.
SEGGER embOS RTOS for embedded applications designed
CMX CMX-USB Device, CMX-CANopen™, CMX MicroNet, and TCP/IP protocol stacks _m
eLua Embedded Lua Programming Language for Stellaris
ExpressLogic  |NetX™ TCP/IP and USBX™ supporting USB Host and Device E
Interniche NicheLite and ARM Network Evaluation Kits . M |Cr| u m
Micrium UC/USB Device, yC/USB Host, uC/TCP-IP, uC/Modbus, uC/CAN protocol stacks
SS;:((:::;SIt; MicroDigital smxUSBD Device, smxUSBH Host, and smxUSBO On-The-Go (OTG) Stacks .' C@
port GmbH CANopen Library for Stellaris Microcontrollers H-i
Quadros  |RTXCusb Host and Device stacks, CANopenRT CAN stack, and QuadNet TCP/IP R
RTA Automation |RTA Automation DeviceNet™ protocol stacks ’ .rt
SEGGER embOS/IP TCP/IP and emUSB Device Stack S=V=N
SEVENSTAX |SEVENSTAX TCP/IP-Stack and Embedded Web Server
3 Texas

INSTRUMENTS'




Development Tools for Stellaris MCUs

@ CODESOURCERY

DIAR

SYSTEMS

ARM [SKEIL

An ARM® Company

F!code_red

. i
N f k‘mmmrﬁ

30-day full function.

32KB address-

32KB address-

90-day full function.

Full functional;

Eval Kit License Uparadeable limited. limited. Uparadeable locked to board.
P9 ' Upgradeable. Upgradeable. P9 ' Upgradeable.
Compiler GNU C/C++ IAR C/C++ RealView C/C++ GNU C/C++ CCStudio
code_probe /
. C-SPY / Embedded - G . .
Debugger / IDE gdb / Eclipse Workbench pVision Ecllpse-bgsed tool CCStudio / Eclipse
suite
445 USD
199 USD personal MDK-Basic (256 999 USD (upgrade IE?gr!l;iiz:leI:
Full Upgrade edition / 3000 USD 2700 USD KB) = €2000 (2895 | to run on customer ;
full support USD) platform) Stellaris, C2000,
and MSP430
MCUSs)
Stellaris ICDI Red Probe, 150 Stellaris ICDI

JTAG Debugger

(on Stellaris EVK)

J-Link, ~299 USD

U-Link, ~199 USD

usb

(on Stellaris EVK)

Remember: In addition to its original use as an evaluation kit, each

Stellaris evaluation kit has the built-in capability for use as a

simple USB-to-20-pin JTAG debugger.
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RTOS Support for Stellaris: /£ /

Scheduler (policy, threads) Pre-emptive (3 thread types)
Small footprint, fast execution Very small (<5KB), fast (uC-specific)
Dynamic/static declarations Threads (dyn), data (static/dynamic)
Object based Yes
User APIs (via library or src) 3 C source files provide entire kernel
File Mgmt (nice-to-have) yes, but not built in
Cost — $0+ $Free$
‘\ » Can upgrade from freeRTOS ‘\_ » Can upgrade from freeRTOS
’a :_ » <5KB (ROMable) /‘:_ > Certified IEC 61508 (TUV SUD) SIL3
OPENRTOS SAFERTOS (Safety Integrity Level)

» Supports MSP430 and LM3

> Commercial license ($2500+) > Areospace/medical apps

> $65K license
> ROM'd (LM3S9B96)

ol
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RTOS support for Stellaris

KEIL RTX flexible royalty-free RTOS with source code

An ARM® Company

PowerPac™ fully featured RTOS combined with a high p

CMX-RTX™ RTOS offering small footprint, fast context

embOS RTOS for embedded applications designed

RTXC for embedded applications

Unison Ultra Tiny Embedded Linux and POSIX Compatib

ThreadX advanced RTOS designed specifically for deep

FreeRTOS.org™ Open-Source mini real time kernel

erformance file system

switch times

SCIOPTA real-time operating system for safety-criti  cal applications

Portable, scalable, preemptive real-time, multitask  ing kernel (RTOS)

ly embedded applications

- -




TCP/IP Communications Stacks for Stellaris

cHC/TCP-1P

Profocol Slack

expresslogic

CMX
W SYSTEMS

interniche

technologies, inc.

@

T Wi
RCTIIATED o

WP
wlP

IXXAT#

.

' SEVENSTRX
. ¥

Micrix m uC/TCP-IP

Express Logic NetX™ TCP/IP protocol stack

CMX-MicroNet™ protocol stacks

InterNiche TCP/IP NicheStack™, NicheLITE™, and add-on modules such as
HTTP, SNMP, and security protocols

EtherNet/IP™ protocol stacks

FreeRTOS.org Open-Source pIP Embedded web server

Open source TCP/IP stack for small footprint embedded systems

Open source light-weight implementation of the TCP/IP stack for small RAM
embedded systems

IEEE 1588 PTP (Precision Time Protocol)

SEVENSTAX TCP/IP Protocol Stack

O s




Networking Stacks Supporting Stellaris

TPV Product Stack
CMX Systems | CMX-MicroNET TCP/IP * * e | e 3 ] ] [ ] [ ]
CMX Networking
CMX Systems Add Ons SW Options oo o o - e * *
Express Logic NetX TCP/IP ° o | e * * * *
Express Logic | NetX Add Ons Networking
P d SW Options ® [ BN N [ N B [ N B e |0
Interniche NicheLITE TCP/IP ® ® e | e ® ® ® e (@
Interniche NicheStack TCP/IP ° o | o o |ele o | e ® o (o (o | o
Interniche Interniche Networking
Add Ons SW Options e e (o o ® e e (o o e | o e e (o o ®
Micripm HC/UDP-IP UDFI/IP ® ® ® ® L
Micripgm HCITCP-IP TCP/IP ° ° ) ) L] L]
Micrium Micripgm Networking
H Add Ons SW Options L d hd hd ¢
SEVENSTAX
SEVENSTAX TCPIIP TCFPIIP ® ® ® ®
SEVENSTAX Add | Networking
S Ons SW Options - C = . . ¢ | .
SEGGER embOS/IP TCFIIP P ® o | oo o |e|e ® ® ® ° e (o |0 ®

open source TCPI/IP

open source TCPI/IP

List is subject to change TExas
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Typical Stacks Options

Acronym Translation Wikipedia Link High-level Purpose
TCP - Transmission Control Protocol wikipedia Link (guarantee delivery)
IP - Internet Protocol wikipedia Link (data oriented)
UDP - User Datagram Protocol wikipedia Link (fire-and-forget)
ARP - Address Resolution Protocol wikipedia Link (finding a address)
RARP - Reverse Address Resolution Protocol wikipedia Link (finding a address)
BOOTP - Bootstrap Protocol wikipedia Link (finding a address)
DHCP - Dynamic Host Configuration Protocol wikipedia Link (adding devices to a network)
BSD - Berkeley Socket wikipedia Link (connecting to the internet)
ICMP - Internet Control Message Protocol wikipedia Link (error message generation)
IGMP - Internet Group Management Protocol wikipedia Link (manage IP multicast groups)
PPP - Point-To-Point Protocol wikipedia Link (direct point-to-point connection)
SLIP - Serial Line Internet Protocol wikipedia Link (direct point-to-point connection)
DNS - Domain Name System wikipedia Link (translate host name to address)
FTP - File Transfer Protocol wikipedia Link (transfer files point-to-point)
TFTP - Trivial File Transfer Protocol wikipedia Link (FTP, but for smaller files)
RIP - Routing Information Protocol wikipedia Link (routing internal networks)
RTP/RTCP - Real-time Transport (Control) Protocol wikipedia Link (send audio/video over internet)
Telnet - Terminal Emulation wikipedia Link (remote access)
HTTP - Hypertext transfer Protocol Server wikipedia Link (publish/retrieve web pages)
SNMP - Simple Network Management Protocol wikipedia Link (manage/monitor client status)
SMTP - Simple Mail Transport Protocol wikipedia Link (send email over internet)
POP3 - Post Office Protocol-3 wikipedia Link (retrieve email over internet)
SNTP - Synchronized Network Time Protocol wikipedia Link (network clock synchronization)
PTP* - Precision Time Protocol (also called IEEE1588) wikipedia Link (deterministic synchronization)
NAT - Network Address Translation wikipedia Link (network privacy)
SSL - Secure Sockets Layer wikipedia Link (secure communication)
IPSec - Internet Protocol Security wikipedia Link (virtual private network)
IKE - Internet Key Exchange wikipedia Link (security key/certificate sharing)

*Several Stellaris MCUs integrate hardware assistance

for IEEE1588 PTP.
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USB Communications Stacks for Stellaris

CMX-USB Device

CMX
W OYBIEMS

— emUSB Device stack

expresslogic USBX supporting USB host and device
Micripm uC/USB Host, uC/USB Device

Al ey RTXCusb Host and Device stacks

Mgf’ﬁgﬂ smxUSBD Device stack, smxUSBH Host stack,
g smxO On-The-Go (OTG) stacks

- -




CAN Communication Stacks for Stellaris

CMX
W BYSTEMG

Quadro:

e

Micripm

P
.
o

CMX — CANopen

CANopenRT CAN stack

UC/CAN Protocol stacks

RTA Automation DeviceNet protocol stack

CANopen library

O s




