‘9 TEXAS
INSTRUMENTS

SimpliciTl
Sample Application
User’'s Guide

Document Number: SWRA243

Texas Instruments, Inc.
San Diego, California USA

Copyright © 2009 Texas Instruments, Inc. All rights reserved.



SimpliciTl| Sample Application User's Guide SWRA243 Version 1.0

Version Description
1.0 Initial release. 03/20/2009

i Copyright © 2009 Texas Instruments, Inc. All rights reserved.



SimpliciTl| Sample Application User's Guide

SWRA243 Version 1.0

TABLE OF CONTENTS

O 1AV 2 1010 T I 1 USSP
1.1 PURPOSE ...ttt ettt ettt e ettt e e e ettt e e etbeeeetbt e e e ssseeaasssaeeesssaeeasssseeeasssaaeasssaeeanssseesassseassnsseeannnns
1.2 CONTENTS ...ttt eeee e e e e e e e e et e e e eaee e e e aaeeeeeaaeeeeeaeeeeeasseeeesseeeeeseeeeeseeeeeesseeeeeseeeeenneeesensseeeennes
1.3 ATUDIENCE ....cotiiieeeteee e e e et e ettt e e ettt e e e eate e e e eta e e e eeaae e e e eateeeeesseeeessseeeeassaeeeasseseenssseseanteseeanseeeeaasseeeensseneans
1.4 FONT USAGE ...ttt e e e e ettt e e e aa e e e eatbeeeetbeeeetsseeesassaeeassraseensssesesasseaessseeennns
1.5 ABBREVIATIONS AND ACRONYMS ....eiiiiuttieeirieeeatreeeaseseeesssseeessseeesssssessssssssessssesssssssesssssesessssssssssssesssssseeans
1.6 REFERENCES......ccoitiieieettee e eeeee e et e et e e et e e et e e e et e e e eaae e e e eteeeeeeaeeeeeeseeeeeeseeeeeeseeeeeesseeeeeseeeeeneeeeensseeeennes

2. DEVELOPMENT ENVIRONMENT ...ttt ettt e ettt e e s st e e s e tae s e snree e s erbeeeean
2.1 GETTING THE TOOLS YOU NEED .....ccoiutiiiiiiiieietieeeeeitee e eette e eetteeeeetteeeeetaeeeeeaeeeeeaaeeeeeaseseeesseseessseeensreeeennes
2.2 INSTALLING SIMPLICITI AND DEVELOPMENT TOOLS......uuuvviiiiiiiiiiiireeeeeeeeeiteeeeeeeeeeeinreeeeeeeeentanreeeeeseeennnnes
2.3 BUILDING A SAMPLE APPLICATION .....uuvvviieeeeiieiureeeeeeeeeeiitsreeeeeeeeeessseeeseeeessssseseseeseesissssssseeseesisseseseseenssssses

2.3.1 Using IAR Embedded WOrKDERCH ...............cccccoeioiiiiaieieeeeee ettt
232 Using Code COMPOSEr ESSERIIALS............ccc.covoeiiiaiiai ettt

3. SAMPLE APPLICATIONS ...ttt e e e e e et e e s et e e e st e e e s abee e e s sabaeeseabaeeesnreeesaabaeaans
3.1 SIMPLE PEER=TO=PEER .......utiiiiiiiiiiiiiie et e ettt eett e e ettt e e et e e eeaaeeeeatbeeeeasaeeesttaeeeeasseseanssseeesreeeeanssesenasseas
3.2 POLLING WITH AP ..ottt ettt ettt e ettt e e ettt e e e tta e e e eatbaeeesebaeeesssseeessssaeeasssaeeassseesssssaaesnsseeennns
33 CASCADING END DEVICES......ooiiotiiie ettt et e et e e e e e e e et e e e eeaaeeeeeateeeeeaeeeeeeneeeeeesseeeennns
34 ACCESS POINT AS DATA HUB ..ottt ettt e et e e et e e e e tae e e eaaee e eeaaeaeann

34.1 FreqUENCY AGILILY.........ocvioeieiieii ettt ettt ettt
3.4.2 CRANNEL STILJOF ...ttt ettt sttt
LIST OF FIGURES

FIGURE 1: WINDOWS FOLDER VIEW OF SIMPLICTTT INSTALLATION........cciiiitiieeriiieeeiieeeeireeeeserreeesssreeessereeesssssesenssens

FIGURE 2: OPENING AN IAR PROJECT WORKSPACE ......uuveieiiutieeeeteeeeeeeeeeeeeeeeeetee e e e e e eeaaeeeeeaeeeeenaeeeeeneeeeeeneeeeennnens

FIGURE 3: SELECTING AN IAR WORKSPACE FOR DEVELOPMENT KIT .....ccoiiiiiiiiiiiiieiiie e

FIGURE 4: SELECTING IAR WORKSPACE FOR SAMPLE APPLICATION .......cccvtiieiiieeeeiieeeesireeeeeerreeesnseeesereeesssssesessnens

FIGURE 5: OPENING AR WORKSPACE FOR SAMPLE APPLICATION.......cccieiittireesireeesureeessereeeasssseeessseesssssessssssessnsssees

FIGURE 6: SELECTING TARGET DEVICE FOR IAR SAMPLE APPLICATION .......cccoiiuiieeeieieeeeeeeeeeieeeeeeeteeeeeeneeeeeeneeeeeeneens

FIGURE 7: CLEANING UP WORKSPACE BEFORE BUILDING IAR SAMPLE APPLICATION ........cccevuvieeeiieeeeiiieeeeveeeeennnen

FIGURE 8: BUILDING IAR SAMPLE APPLICATION .....ccuuvtiiiieeiieiiteeeeeeeeeeiitreeeseeeeesetreseeeseeesnsssseseseeessssssssseesesnsisssesses

FIGURE 9: SUCCESSFUL BUILD OF IAR SAMPLE APPLICATION .......ccceieuiieeeerieeesreeeesnresesseseeesssssesesssssessssssessssseesnsssees

FIGURE 10: INSTALLING THE USB DRIVER FOR TAR — STEP 1 ...eniiiiiiiieie e

FIGURE 11: INSTALLING THE USB DRIVER FOR SRFO4 — STEP 2 .....ooiiiiiiiiiiie ettt

FIGURE 12: INSTALLING THE USB DRIVER FOR SRFEO4 — STEP 3 .....iiiiiiiiiieieee ettt

FIGURE 13: STARTING DOWNLOAD OF AN TAR SAMPLE APPLICATION .....cccuvtiieiiieeesiieeeeireeeesesreeesssseeeseseessssssessnssses

FIGURE 14: CONTINUE DOWNLOAD ......ccooutiiiiittiee et eeeteee e et e e et e e et e e e et e e eeaeeeeeeaaeeeeeaaeeeeeseeeeenaeeeeesseeeeenseeeeeneens

FIGURE 15: COMPLETED DOWNLOAD TO SRFOQ44+CC2430.......ccoiiiiieiiiie et et eaeens

FIGURE 16: CHANGING THE SIMPLICITI DEVICE ADDRESS .......uuuuvitiiieiiiiiiteeeeeeeeeieirereeeseeeeitssseseseeessssssesssesssssisnsesses

FIGURE 17: CODE COMPOSER ESSENTIALS SPLASH SCREEN.......ccccuttiiiiuiteeaireeeesreeeesssesesssseeesssssesesssssesssssesssssssessssssees

FIGURE 18: SELECTING CCE WORKSPACE FOR A SAMPLE APPLICATION .......cceoiuiiiieiuiieeeeeeeeeeieeeeeeeeeeeeeeeeeeereeeeeennens

FIGURE 19: CCE WELCOME SCREEN .......cuutiiiiitiiieetieeeeitteeeeeteeeeeeteeeeeeteeeeessteseeessseeeesssseeasssssaasssesesasssesaesseseeaseeseenseens

FIGURE 20: SETTING THE ROOT FOLDER LOCATION FOR A CCE WORKSPACE —STEP | .....ooiiiiiiiiiiiiiieeiieeeeeee e

FIGURE 21: SETTING THE ROOT FOLDER LOCATION FOR A CCE WORKSPACE — STEP 2 ......oiieiiiieeeiiieeeirieeeeeree e

FIGURE 22: SETTING THE ROOT FOLDER LOCATION FOR A CCE WORKSPACE —STEP 3 ......ooiiiiiiiieieeeeeeeeeee e

FIGURE 23: SETTING THE ROOT FOLDER LOCATION FOR A CCE WORKSPACE —STEP 4 ......ooooiiiiiiiiieeeeiieeeeee e

FIGURE 24: OPENING A CCE PROJECT — STEP L...cuuiiiiiiiiiieeiiee ettt ette e ettt e et e e et e e e sataeeesnaseeesnsseeenanneas

FIGURE 25: OPENING A CCE PROJECT — STEP 2.....uiiiiiiiiiieeeiiieeeeiteeesiteeeeiveeeesstbeeesseaeaeesssaaassssseeasssssessssssssssssseesssses

FIGURE 26: OPENING A CCE PROJECT — STEP 3....eniiiiiioteie ettt e et e e et e e et e e eenaeeeennens

FIGURE 27: OPENING A CCE PROJECT — STEP 4 ...ttt ettt e et ete e e et e e et e e e etaeeeeaaeaeeenseeeeeaneens

ii Copyright © 2009 Texas Instruments, Inc. All rights reserved.



SimpliciTl| Sample Application User's Guide SWRA243 Version 1.0

FIGURE 28: OPENING A CCE PROJECT — STEP 5...uuiiiiiiciiie et e ettt e vt e et e e e eate e e eeaveaeesaaseeesatsaeeensseeeennssesennnsens 17
FIGURE 29: CLEANING UP WORKSPACE BEFORE BUILDING A CCE PROJECT .....cvvtiiiiiiieeiiiieeieeeeeieeeeivee e 17
FIGURE 30: BUILDING A CCE PROJECT ......coiiiueieeeeeee ettt e e e e et e e et e e e enaaeeeenteeeeenaaeeeennens 18
FIGURE 31: SUCCESSFUL BUILD OF A CCE PROJECT ....cuviiiiitiiee ettt ettt etaee e et e e eeataeeeeaneens 18
FIGURE 32: DOWNLOADING A CCE SAMPLE APPLICATION .......ccoittiieiiuiieeeiureeeesreeeeeareeeaeereeeassssesessseesssssesessssesesssses 19
FIGURE 33: COMPLETED DOWNLOAD TO EZ430RFAHCC2500........cciiiiiiiieeiiieeiiee ettt estaee e eveeeeeraeeeeaeneas 19
FIGURE 34: CHANGING THE SIMPLICITI END-DEVICE ADDRESS........cccutiiiitieeeeitieeeeeeeeeeeeeeeeeeaeeeeeeaaeeeeeaeeeeenaeeeeennens 20
FIGURE 35: CHANGING THE SIMPLICITI DEVICE CONFIGURATION .......coiiiiitiieeeeiieeeeieeeeeiteeeeeeareeeeesseeeeeseeeeeeaseeeeeneens 20
FIGURE 36: LEGEND FOR TOPOLOGY BLOCK DIAGRAMS ........vtiiiiiiiieiiiieeeiiee e ettt e eeaeeeeiveeeetreeesataeeesebeeesnssesenasneas 21
FIGURE 37: NETWORK TOPOLOGY FOR SIMPLE PEER-TO-PEER.........cccctiiiiiiiiiiiieecieee ettt eveeeeeva e e 22
FIGURE 38: MESSAGE PAYLOAD FOR SIMPLE PEER-TO-PEER...........coiiiiiiiiiiiieeeieee e 22
FIGURE 39: SEQUENCE DIAGRAM FOR SIMPLE PEER-TO=PEER .......ccccittiiiiiiiiiieieiiiiieeeeeeeeeeeiee e e e e eeeaaeeeeeeeseeaanneeeeas 23
FIGURE 40: NETWORK TOPOLOGY FOR SIMPLE PEER-TO-PEER WITH POLLING .......cvvviiiiiiiiiiiiieeeeeeeeieeeee e 24
FIGURE 41: MESSAGE PAYLOAD FOR SIMPLE PEER-TO-PEER WITH POLLING ........ccvvviiiiieiiiiieeee e 24
FIGURE 42: SEQUENCE DIAGRAM FOR SIMPLE PEER-TO-PEER, WITH POLLING ......cuuvviiiiiiiiiiiiiieee e 25
FIGURE 43: NETWORK TOPOLOGY FOR CASCADING END DEVICES.........ooiiiiiiiieiiiee ettt e 26
FIGURE 44: SEQUENCE DIAGRAM FOR CASCADING END DEVICES .......ccooiitiiiiieieeitieeieee ettt eeeeeaee e eeevareee s 27
FIGURE 45: NETWORK TOPOLOGY FOR ACCESS POINT AS DATA HUB .....cccoutiiieiiii ettt 28
FIGURE 46: MESSAGE PAYLOAD FOR ACCESS POINT AS DATA HUB ......oooiiiiiiiieee e 28
FIGURE 47: FREQUENCY AGILITY CHANNEL CHANGE ALGORITHM........ccuvtitiiiiiiiiiiieeieeeeeeieieeeeeeseeeeesianeeeseesssnsnnreesess 29

TABLE 1:
TABLE 2:
TABLE 3:
TABLE 4:
TABLE 5:
TABLE 6:
TABLE 7:

LIST OF TABLES

FONT USAGE ...ttt e ettt e e et e e et e e e etae e e eetaeeeeeatteeeetaeeeeetteaeeenteeeeesseeeenareeeans 1
ABBREVIATIONS AND ACRONYMS ....ooiiiiiiiieiitiieeeiitteeeitteeeestreeeesssesesesssaeaasssseasssesesessseesassesesassesssssssessssssseans 1
SOC DEVELOPMENT HARDWARE AND TOOL OPTIONS .......cciiiuiiieeiiiieeeeitieeeireeeesireeeesssesessseeesssseesessssesssssses 2
DUAL-CHIP DEVELOPMENT HARDWARE AND TOOL OPTIONS ......oooiiiuiieeeitiieeeeeeeeeeeeeeeeeaeeeeeeaeeeeeeneeeeenneeeens 2
RADIO AND EVALUATION MODULE VERSIONS .......ciiitiiitteiteeeteeeteeeiteeeseeeseeeseseseeeseeesseessesnseeensessnseeennes 3
SAMPLE APPLICATION BUTTONS AND LEDS .....ooiiiiiiiiiiii sttt e vt e eetvee e 21
CHANNEL INDICATION LEDS ON A SNIFFER DEVICE .....ccccoutiiiieiiiiiieiieeeeieeeeeieeeesiveeeesiveeeesssveeeeesaeeseseaaens 30
Copyright © 2009 Texas Instruments, Inc. All rights reserved.



SimpliciTl| Sample Application User's Guide SWRA243 Version 1.0

1. Introduction

1.1 Purpose

This document provides basic information necessary for a first-time SimpliciTI™ user to try the sample applications
that are included in Texas Instruments’ SimpliciTI package. This includes a guide to programming the development
kit hardware, a description of what each application does, and a step-by-step procedure to run the application.

1.2 Contents

This document is organized in two main sections. Section 2, Development Environment, introduces the available
hardware and software tool options for working with SimpliciTI. Section 3, Sample Applications, discusses four
easy-to-use sample applications that demonstrate some of the capabilities of SimpliciTL.

1.3 Audience

This document is intended for use by engineers, managers, and students who are new to SimpliciTI and would like
to evaluate some of its capabilities. The user is expected to be capable of obtaining and installing Windows-based
tools and software on their PC and then following instructions on building, loading, and running sample
applications on the hardware included with their development kit.

1.4 Font usage
This document uses different text fonts to provide emphasis of important topics:

Bold Fixed pitch text | Used for file names, symbols, code snippets, and code examples.

Underlined blue normal text Document cross reference hyperlink

Bold—italicized—text Navigation through Windows program menu options

Table 1: Font Usage

1.5 Abbreviations and Acronyms
This document uses the following acronyms to abbreviate commonly used terms:

API Application Programming Interface

CCE Code Composer Essentials ( http://www.ti.com/cce )

EwW Embedded Workbench (toolset from IAR Systems)

IAR IAR Systems ( http://www.iar.com/ )

IDE Integrated Development Environment

ISR Interrupt Service Routine

SoC System on Chip (MCU and radio are on the same integrated circuit)
SRF04 SmartRF04 Evaluation Board

SRFO05 SmartRF05 Evaluation Board (Rev 1.7 or later)

Table 2: Abbreviations and Acronyms

1.6 References
The following documents are located within the Documents folder of your SimpliciTI installation:

1. SimpliciTl Specification Version

2. SimpliciTl Developers Notes

3. SimpliciTl Channel Table Information

4. Application Note on SimpliciTl Frequency Agility Description

1 Copyright © 2009 Texas Instruments, Inc. All rights reserved.
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2. Development Environment

In order to evaluate the SimpliciTI sample applications, you will need to obtain some tools to build and download
the software and some hardware to run it on. Currently, the SimpliciTI package has support for 14 different
hardware development kit configurations, which use various combinations of Texas Instruments processors and
radios. For each hardware configuration, there are software development projects to build each of the four sample
applications. All of these projects are supported by IAR Systems Embedded Workbench (EW) development tools.
Projects based on the MSP430 processor are also supported by Texas Instruments’ Code Composer Essentials
(CCE) development tools. Both toolsets include an IDE, compiler, assembler, linker, downloader, debugger, and
documentation. The following two tables show which CCE or IAR toolset you will need and which SimpliciTI
project you will use, based on the development kit hardware that you have:

System-On-Chip Development Hardware Frequency Project T(g:ocl:sEet Tolg\IZet
SmartRFO4EB + CC1110EM <1GHz SRF04 N/A EWS8051
CCI1111EM USB Dongle <1GHz RFUSB N/A EWS8051
CC2430DB 2.4 GHz CC2430DB N/A EWS8051
SmartRFO4EB + CC2430EM 2.4 GHz SRF04 N/A EWS8051
SmartRFO4EB + CC2431EM 2.4 GHz SRF04 N/A EWS8051
SmartRFO4EB + CC2510EM 2.4 GHz SRF04 N/A EWS8051
SmartRFOSEB + CC2530EM 2.4 GHz SRF05 N/A EWS8051
CC2511EM USB Dongle 2.4 GHz RFUSB N/A EWS8051

Table 3: SoC Development Hardware and Tool Options

Dual-Chip Development Hardware Frequency Project Tc():cﬁsl,zet Tol/gIZet
EXP430FG4618 + CC1100:433 or CC1100:868 + USB Debug IF <1GHz EXP461x CCEv3.1 | EW430
EXP430FG4618 + CC1101:433 or CC1101:868 + USB Debug IF <1GHz EXP461x CCEv3.1 | EW430
EXP430FG4618 + CC1100E:470 or CC1100E:950 + USB Debug IF <1GHz EXP461x CCEv3.1 | EW430
EXP430FG4618 + CC2500 + USB Debug IF 2.4 GHz EXP461x CCEv3.1 | EW430
eZ430 + RF2500 2.4 GHz eZA30RF CCEv3.1 | EW430
SmartRFOSEB + MSP430F2618 + CC2520 2.4 GHz SRF05 CCEv3.1 | EW430

Table 4: Dual-Chip Development Hardware and Tool Options

As shown in the tables above, SimpliciTI is available for a wide variety development kits. Target hardware for this
release is shown in the following table. The ‘Platform’ column corresponds to the project folder names in the
installed SimpliciTI directory structure. An entry of SoC in the ‘Radio’ column indicates a single-chip platform. The
‘Radio Version’ and the ‘EM Revision’ indicate the hardware level with which the code was tested. Some
platforms, such as the EXP461x, RFUSB, SRF04, and SRFO05 support multiple radios. The target radio for these
platforms is selected during the build by defining the appropriate pre-processor value in the project file.

2 Copyright © 2009 Texas Instruments, Inc. All rights reserved.
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Platform MCU Radio Rad_lo EM Comments
Version Revision
CC2430DB CC2430 SoC E 1.3

EXP461x | MSP430FG4618 | CC1100 F 3.2 Radio on EM daughter board
EXP461x | MSP430FG4618 | CCl1101 A 1.0 Radio on EM daughter board
EXP461x | MSP430FG4618 | CC1100E H 1.0 Radio on EM daughter board
EXP461x | MSP430FG4618 | CC2500 F 2.2 Radio on EM daughter board
eZA430RF MSP430F2274 CC2500 F 1.0 Debug via USB
RFUSB CCl1111 SoC D 1.2 Debug via SmartRF04
RFUSB CC2511 SoC E 1.3 Debug via SmartRF04
SRF04 CCl1110 SoC D 2.0 SoC on EM daughter board
SRF04 CC2430 SoC E 1.2 SoC on EM daughter board
SRF04 CC2431 SoC E 1.3 SoC on EM daughter board
SRF04 CC2510 SoC E 2.0 SoC on EM daughter board
SRF05 MSP430F2618 CC2520 - 2.1 Chip ID 0x84 to validate, not radio version
SRFO05 CC2530 SoC 2.1 1.0 SoC on EM daughter board

Table 5: Radio and Evaluation Module Versions

2.1 Getting the Tools You Need

The best way to evaluate SimpliciTI is to obtain a development kit from Texas Instruments. The tables in the
previous section provide links to the available hardware development kits and the associated software development
toolsets. Note that some of the development kits have more than one link, indicating that you need to obtain more
than one hardware package to proceed. Typically, this means that the “motherboard”, “radio”, and “debugger”
modules are not bundled in the same package. Also note that some radio modules are offered with different
frequency ranges — make sure that you have the correct one for your evaluation purposes.

Once the hardware development kit is selected, the software development toolset can be obtained. As shown above,
kits based on the MSP430 are supported by both toolsets. To get started with Code Composer Essentials (CCE), you
can download the Core edition, which allows unlimited use on programs up to 16KB in size. Later, if your program
grows to exceed 16KB, you can get the Professional version of CCE. To begin with IAR Embedded Workbench
(EW), you can download the 30-day evaluation edition (extended to 60 days when a development kit is purchased),
which is a full-featured toolset. After the evaluation period expires, you can get a permanent version of EW. Note
that SimpliciTI is not configured to work with the EW KickStart editions.

The RFUSB-CC1111 and RFUSB-CC2511 are programmed using the SmartRF04 board. If there are problems with
programming the CC1111/CC2511 target, it is possible that the firmware on the SmartRF04 requires an upgrade.
This upgrade can be installed using the SmartRF04 Flash Programmer. For instructions on programming the
RFUSB-CC2511 (also applicable to RFUSB-CC1111), download the document “CC2511 USB Dongle User
Manual (swru082.pdf)”: http://focus.ti.com/docs/toolsw/folders/print/cc2510-cc251 1dk.html

2.2 Installing SimpliciTl and Development Tools

SimpliciTI and the software development tools are provided as Microsoft Windows-based product installers. These
can be installed on a computer that is running Windows XP (or later). Simply double-click on the product installer
file and follow the instructions for loading and registering the products.

3 Copyright © 2009 Texas Instruments, Inc. All rights reserved.
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After installing SimpliciTI on your computer, you can use the Windows browser to examine the folders and files
that were placed in the C:\Texas Instruments\SimpliciTI directory. In the Projects\Examples folder there are sub-
folders for each of the available development kits that contain project files to build the four SimpliciTI sample
applications. The examples in this tutorial are based on the €Z430RF and SRF04 platforms (see Table 3), as shown
below:

@5 C- Texas Instruments\SimpliciTI-IAR-1.1.0% ProjectsExamples| SRFD4 - |EI ll
J File Edit Wew Favorites Tools Help | ?
J Qback - o) - (T ‘ - search ‘D Folders ‘ (& 1 3 ) | - | f ¥

J Address I@ CiiTexas Instruments\SimpliciTI-T4R-1, 1,0Projects\Examples|SRF04

BB

Falders X || Mame I 5lze| Type I

=) [C3) Texas Instruments
I SimpliciT-CCE-1.1.0
= 1) SimpliciTI-IAR-1.1.0
[C3) Components

A I8P _as_Data_Hub

| Cascading_End_Devices
[CPolling_with_ap

=) Simple_Peer_To_Peer

File Folder
File Folder
File Folder
File Folder

|5) Documents
=1 123 Projects
El ) Examples
(22 Applications
[C5) CC243008
0 ExP461x
() ez430RF —
I3 RFUSE
OER
[C3) SRFOS_B0S1
[ SRFOS_MSP - 4] | |
v

‘4 objects (Disk free space! 52.9 GB) |EI bytes

‘ d My Computer

Figure 1: Windows Folder View of SimpliciTI Installation

2.3 Building a Sample Application

SimpliciTI has four different sample applications for you to try. To demonstrate the process of building, loading,
and running an application, we’ll use the “Simple Peer To Peer” example, in conjunction with the eZ430RF
(CCE tools) or SRF04 (IAR tools) platform. To build other applications, just select the desired project file in the
software development IDE, and follow the steps provided in section 2.3.1 if you’re using the IAR tools, or section
2.3.2 if you’re using the CCE tools.

2.3.1 Using IAR Embedded Workbench

To begin working with a SimpliciTI sample application, start the IDE -- double-click on either (1) the IAR icon on
the PC desktop, or (2) the IDE program file located in the installed IAR tools folder, such as: “C:\Program
Files\IAR Systems\Embedded Workbench 5.0\common\bin\lar[dePm.exe”. Prepare to open a project workspace by
clicking through the File—Open— Workspace...options, as shown below:

7 IAR Embedded Workbench IDE =10l x|
File Edit View Project Tooks ‘Vindow Help
vy FHlalo cl , Dy S EEe » b ENES S L
Open » Cri+o —
Close
Save Warkspace Header/Source File. Chrl45hift+H
Close Workspace
Saye Clrl+5
Saye s,
Save All
Page Setup. ..
Pk, Crl4p
Recent Fles »
Recent Workspaces »
Exit
Open a Warkspace [ [ (| [ 4

Figure 2: Opening an IAR Project Workspace
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At this point, find the folder that corresponds to the development kit that you have, by navigating through several
levels to the C:— Texas Instruments—SimpliciTI-IAR-1.1.0— Projects— Examples folder. Here you see one folder
for the Applications source files and many others for the available development kits. In this example, we use a kit
for a SmartRFO4EB motherboard and CC2430 radio module — so, double-click on the SRFO4 folder:

Open Workspace

Loak in: IE} Examples

] e@ckE

2

Desktop

4

My Documnents

L B
o 8

My Carnputer

File hame:

Filez of type:

=l

IWorkspace Files [* avaw)

[

Open I
Cancel |

Figure 3: Selecting an IAR Workspace for Development Kit

For each development kit, there are four folders which contain IAR project files for the sample applications. In this
demonstration, we use “Simple Peer to Peer”, so double-click on the Simple_Peer_To_Peer folder:

Open Workspace

Lock ire | ) SRFD4

21|

~| & ®ckE-

[C)AP_as_Data_Hub
[hCascading_End_Devices
= Palling_with_ap

1Simple_Peer_To_Peer

[
=

File hamne: I Open

[ oo |
Cancel |

Files of ype: IWorkspace Files [* ewvaw]

Figure 4: Selecting IAR Workspace for Sample Application
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Within each of the sample application folders, there is an IAR folder which contains an Embedded Workbench
“workspace” project file (with filename extension of .eww). To open the demonstration project, double-click on the
Simple_Peer_To_Peer.eww file:

Look in: | L3 14R x| o« cF B~

ty Docu

wr
o

My Caomputer

File: name: IS imple_Peer_To_Peer.evwm j Open

Files of type: IWorkspace Files [* evw] j Cancel |

Figure 5: Opening IAR Workspace for Sample Application

Looking back at Table 3, you’ll see that three different development kits are supported by the SRF04 project. In
addition, the Simple Peer To Peer example uses two different devices, LinkTo and LinkListen. To select the target
device for the kit that you are using, pull down the menu below the “Workspace” label and click on the proper
device. This demonstration uses the CC2430-L i nkTo target, as shown below:

#% 1AR Embedded Workbench IDE =loix]

File Edit Yiew Project Tools Window Help

Do @& 8B Y %2 Ho » & |[ENHELD
CW T10LinkTo 'I

CCIT0-LinkTa
CC1110-LinkListen
HBEL
CC2430-LinkListen
CC2510-LinkTo
EE251L|nkL|stEn

Simple_Peer_To_Pesr
Ready [ [ [ 4

Figure 6: Selecting Target Device for IAR Sample Application
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Before building a sample application program, it’s best to clean up any residual files from previous builds. From the
IDE’s menu bar, click through Project— Clean in the pull-down menu to remove old files:

—ioix
File Edt View | Project Tools ‘window Help
D& Mg Addrles. FlSy s mE e » <0 3RS S

Add Group. ..
Impark File List...
Edit Configurations. ..

-x

Files

B [P Simple,
[ CDmF Create Mew Project, ..
=] paer: Add Existing Project...

Remove

DI0utpu gprons. . Blt+F7
Source Code Control 3
Make F?
Compile CErHFEF

build All

Batch build. .. Fa

Stap Build CtrlHEreak

Debug ChrHD
[Make & Restark Debugger

Simple_Peer_To_Peer I

Delete the active project's generated output files [

I CE s

Figure 7: Cleaning Up Workspace Before Building IAR Sample Application

Now, start the build of the sample application by clicking through Project— Rebuild All in the pull-down menu:
=loix|

File Edit Wiew | Project Tools Window Help
D@L e ALY EAE LAl

Add Group. ..

Import File List, .. o
ICCz‘BD'Li"kTD Edit Configurations. ..
Files

B [P Simple,

(] CDm[C Create New Project. ..
I—. =] peer: Add Existing Project...

Remove

D30utpu options.., AlE+F7
Source Code Control 3
Make F7?

Compile ChrHFEF
Rebuild &l

Clean
Batch build. ..

Fa

Stop Build (CtrlH-Break

Debug CtrHD
[Make & Restark Debugger:

Simple_Peer_Ta Peer I

Clean and make the active project | | 4

Figure 8: Building IAR Sample Application
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During the building process, the status of compiling and linking the sample application program is displayed in a
window at the bottom of the IDE. When the linking phase is complete, the total number of errors and warnings is
indicated — normally there should not be any errors or warnings, as shown below:

% 18R Embedded Workbench IDE =lol x|

File Edit Wiew Project Tools ‘Window Help

D HE| S| 5 B o Ay mEepah BERS D
W e x

[Workspace
ICCz43U-LinkTU 'I
Files IBE
B[P Simple_Peer... v

}-® C1 Components

@ Capeer applicati..

L@ C Ooutput

-x

Simple_Peer_To Peer I

x

| Messages File | Li... |;|
mwk_join.c

nwk_link.c

mwek_rngrat.c

mwk_ping.c

mwk_security.c

Linking

Total number of errars: 0
Total number of warnings: 0

Ready [Errors 0, Warnings 0 [ l_ A

Figure 9: Successful Build of IAR Sample Application

Connect the SRFO4 board to your computer (with a USB cable) and turn on the power. If Windows prompts you to
install a driver for new hardware, don’t let Windows look for it automatically:

Found Mew Hardware Wizard

Welcome to the Found New
ﬁ\, Hardware Wizard
=,

windows will search for current and updated software by
looking an your computer, on the hardware installation CO, or an
the Windows Update Web zite [with pour permizsion).

Bead our privacy policy

Canwindows connect to Windows Update to search for
zoftwware?

€ Yes, this time only

€ “Yes, now and every time | connect a device

Click. Mezt to continue.

< Back I Mewt » I Cancel |

Figure 10: Installing the USB Driver for IAR — Step 1
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Select the option to install the driver from a list or specific location:

Found New Hardware Wizard

%

Thiz wizard helps you install software far:

Chipcon SRFO4ER

\'\J If your hardware came with an installation CD
i or Hoppy disk, insert it now.

What do you want the wizard to do?

€ |mstall the software automatically [Recommended)

% {nztall fram a list or specific location [Sdvanced]

Click. Mest to continue.

< Back I Ment » I Cancel |

Figure 11: Installing the USB Driver for SRF04 — Step 2

Browse to drivers, such as: “C:\Program Files\IAR Systems\ Embedded Workbench 5.0\805 I\drivers\Chipcon™:

Found New Hardware Wizard

Please choose your search and installation options.

' Search for the best diver in these lozations.

Usze the check boxes below ta limit or expand the default search, which includes local
paths and removable media. The best driver faund will be installed.

[ Seanch removable media [floppy, CO-ROM...]

¥ Include this location in the search;
IE:'\F'rogram FileshAR SystemshEmbedded Warkben j Browse |

" Don't search. | will choose the driver ta install

Chooze thiz optioh to select the device driver fram a list. ‘Windows does not guarantee that
the driver pou chooze will be the best match for pour hardweare.

< Back I Mewt » I Cancel |

Figure 12: Installing the USB Driver for SRF04 — Step 3
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Start the download of the application to the SRFO4 by clicking through Project— Debug in the pull-down menu:

& 1AR Embedded Workbench IDE i [m] B3

File Edit View | Project Tools Window Help

OE MG Akes. [

N4y e » b0 RRS D

Add Group... =
FY———  ImportFilsList, .

CL2430LinkTe  Egit Configurations...

|Fles  pemove

B @ Simple,

) Comp CrostaNew Project..
Chpeer: A Exeting Projsct..
D0upu gptions... Blt+F7

Source Code Cantral

Make F7
Compile Chrl R
Rebuild All
Clean
Batch buid. .. F&
Simple Peer Te  Step Buld Chrl+Breck
e e | File [ =]

w_joir

mwk_link.c

mwk_mgmt.c

mwl_ping.c

wk_secutity.c

Linking

Tatal number of errors: 0
Total number of warnings: 0

Stark the debuager [Errors 0, Warnings 0 [ (| [ 4

Figure 13: Starting Download of an AR Sample Application

If asked “Do you want to Make before debugging”, click the No button:
x

\ ? ) Do wou want ko Make before debugging?

Cancel |

Figure 14: Continue Download

When download is complete, the IDE will enter debug mode, with the next line of code to run highlighted in green:

10

7 18R Embedded workbench IDE =] 3
Fle Edt Yiew Project Debug TexasInstruments Emulstor ook Window Help
D@ & 2R -~ D7y smBeednBWES B
SieZaLEEZ R

7 = = |
[workepace

CC2430LinkTo j‘ | 5z /% application R¥ frame handler. */

s o | B :2static uinté_t sRxCallback {1inkID_t)

- o
a@Simple_Pe... v 55 #define SPIN_ABOUT A SECOND NWK_DELAY (1000) SHEL Inat(sheCall
|- CaComponen e 0DO4EE 74 03
= i i i OD04ED 7B 06

peerappl. 57void nain (void) | O004EF 12 18 6C
L@ Cyoutput iosaq if (1BSP LED2 IS

: . 0004C2 A2 93
l’; :s EEEEE: 0004C4 40 04
. 0004C6 D2 FD
61 % If an on-the-fly device address is genere 0004C8 80 02
62 * call to SMFL_Init(). If the address is st 0004CA C2 FD
63 * be used. If SMPL_Init{) runs before tkis 0D04CC 22 FO
&4 # will not take effect. One shot only. The ggg:g% gg ED
1 O 000401 F8
i 66 #ifdef I_WANT_T0_CHANGE_DEFAULT_ROM_DEVICE_ADL 0004D2 79 00
-1 0004pd 74 00
- addr_t 1Addr; & 0004DG 68 5
e Tol fol |« r b
P o —— =il

‘Wed Jan 1413:48:40 2009: Mo verification errars found during download

Wed Jan 1413:48:40 2009: Download complete

Wed Jan 1413:48:40 2009; Loaded debugee: ChTexas Instruments\SimpliciTH . 1.0\Projects\ Examples\SRF0 44
o Simple_Peer_To_PeefAR\LInkT 0\Exe\Simple_Peer_To_Peer.dsl

Vited Jan 14 13:48:40 2009: Target reset

| DebugLog [Build =

Ready [ [Ln 58, Cal2 T 0 .

Figure 15: Completed Download to SRF04+CC2430
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Up to this point, no changes have been needed to any SimpliciTI source code or configuration files. The first device
was built and programmed with “out-of-the-box” settings. In order to build another LinkTo device for this sample
application, one change must be made to the smpl_conFig.dat file. Each SimpliciTI device must have a unique
address — the address shown below is the one that was used for the first LinkTo device. Before building another
device, change the value of THIS DEVICE ADDRESS - the first byte is suggested, like, from 0x79 to 0x97.

7 o mbdca wergmmeiine o
File Edit View Project Tools Window Help

D@ S tmilo o N4y uFesdbh BRES B
Warkspace x Im | - x
R

CE2430-LinkTo Bl |55 7 be bigger, =

il || i: ;gIZE OUTFRAME (=2

2 (@ Simple_Peer_To_Peer ... v i = =

@ CaComponents

| 59/% This device's address. The first byte is used as a filter on ti
I—EDPEE’ﬂP_P“C_ﬁ“UﬂS ! 60 * radios so THE FIRST EYTE MUST NOT BE either Ox00 or OxFF. Also,
3 application HIS

| : * on End Devices the first byte should he the least significant
| L& Caconfiguration | 82 * is maximally effective. Otherwise the frame has to be processe:
| = CaEnd Device ! 63 * is recognized as not intended for the device. APs and REs run :
| I L )i _confiiy clat | B4 * the filtering is not done. This macro intializes a static const
| L~ [ smpl_rwk_config.dat | 65 * characters of length NET_ADDR_$TZE (found in nwk_types.h). the
L@ (3 Output i 66 * necessary helow unless the spaces are removed.
LB7 %y
65 -DTHIS DEVICE_ADDRES =" ({EEE, 0x56, Dx34, Dxlz}”
9

70 /% device type ®/

71 -DEND_DEVICE

7z

73 /% For polling End Devices we need to specify that they do so. Un
74 * macro definition below if this is a polling device. This field

E 75 * by the hccess Point to know whether to reserwe store-and-forwalw-
Simple Peer_To_Pesr |Ff.1| [4] | i

%
| Messages | File: | Linel

Building configuration: Simple_Peer_To_Peer- CC1110-LinkTo
Updating build tree...

Configuration is up-to-date

Ready Errors 0, Warnings O Ln &8, Col 25
4

Figure 16: Changing the SimpliciT1 Device Address

Repeat the steps shown in Figure 6 through Figure 16 to build and program your second SimpliciTI device. Proceed
to section 3.1 for instructions on running the Simple Peer-To-Peer sample application.

2.3.2 Using Code Composer Essentials

To begin working with a SimpliciTI sample application, start the IDE -- double-click on either (1) the CCE icon on
the PC desktop, or (2) the program file located in the installed CCE tools folder, such as: “C:\Program Files\Texas
Instruments\CC Essentials v3.1\eclipse\eclipse.exe”. This will display the product splash-screen:

||-_.

ot o " Code Composer™
ikt it s a8 Essentials v3.1
' = Core Editi

Madern 16-Bit . Ensy fa e |
RISE CPU o

Figure 17: Code Composer Essentials Splash Screen
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For each development kit, there are four folders which contain CCE project files for the sample applications. Each
CCE project for SimpliciTI is located in a CCE “workspace” folder associated with each sample application. In this

demonstration, we use “Simple Peer to Peer” in conjunction with the eZ430RF development kit. Use the Browse
button to select the Workspace that we will use, and hit the OK button:
Select a workspace

X

Code Composer Essentials stores your projects in a folder called a workspace,
Choose & warkspace Folder ko use For this session,

Wiorkspare: IC:'I,Texas Instruments\SimpliciTI-CCE-1,1,0YProjects\ExamplesteZ430RFiSimple_Peer_to_PeerCCE| j Browse, ., |

[ Use this as the default and do not ask again

oK I Zancel

Figure 18: Selecting CCE Workspace for a Sample Application

If this is the first time that the project has been accessed by Code Composer Essentials, the “Welcome” screen will
be displayed. Click on the yellow diamond to exit and launch the Code Composer Workbench:

(BT 5 1 - O Crmmpeirsir Exseriials I =i
Bl Lok Aefactwr hleagste Ssah Progect Tagst Hun Wirdse Help
Ey— -

Waorkbench

Code Composer Essentials v3.1

You can bring up H iy thme rom The help menw.

R

OvErvievlE
Documenlalion InTormaticn

Getting Started What's New
& Examples & Updates

[ Texas
INSTRUMENTS

Figure 19: CCE Welcome Screen

12 Copyright © 2009 Texas Instruments, Inc. All rights reserved.



SimpliciTl| Sample Application User's Guide SWRA243 Version 1.0

SimpliciTI projects are designed to be portable, allowing the “root” folder to be moved or renamed if desired. The
default root folder for this SimpliciTI installation in this example is C:\Texas Instruments\SimpliciTI-CCE-1.1.0,
as shown when selecting the CCE workspace in Figure 18. The root folder location, referred to in the project files as
DEV_ROOQT, needs to be entered into each new CCE workspace, using the process shown in the next 4 screenshots.

Select the Preferences item from the Window pull-down menu:
o =

Frojact Taroet  Pun | Windos Help
L - R R R A
- s7on - = [ &= e 22 —n

— *
= - Arouidng ke rok osleile .
Thre R L

Lrdvane: Iageade...
Bam TR .
ol Nt

Lhot Prsaitra:
[RTTRT (LY STTTTOES

Wineking Sets v

Bl ronerim 22 N e = B -t s T MY B ot 22 b B e|
Cefaild Narars, 1 wsminegs, Ninkas
= |ITET TP [ mennn:

21\l | &l

Figure 20: Setting the Root Folder Location for a CCE Workspace — Step 1

Select the Linked Resources item from the General—Workspace settings, ensure that the “Enable linked
resources”’ box is checked, and hit the New... button:

-loix
| type filker tesxt Linked Resources (=1 '

[=I- General
[#- Appearance

- ComparefPatch
- Content Types Path wariables specify locations in the file system, The locations of linked resources
- Editars may be specified relative to these path variables.

- Keys

- Perspectives

- Search

- Startup and Shutdown Edit,..

- Weh Browser

- Welcome

= Workspace
Build Crder

ked Resources

Local Hiskary

V¥ Enable linked resources

Defined path wariables:

Bemove

I

- CfC++
£-Help

+- Run/Debug
) Team

- Terminal

(7 oK I Cancel |

-

Figure 21: Setting the Root Folder Location for a CCE Workspace — Step 2
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All source and configuration files in the CCE sample application projects are linked to the SimpliciTI root folder by
the path variable known as DEV_ROOT. Each time a new CCE workspace is set up, the DEV_ROOT path variable
must be defined. Enter DEV_ROOT into the Name: box and the root folder location of your SimpliciTT installation
into the Location: box (you can type it directly or browse using the Folder... button). Hit the OK button to proceed:

¥ New Variable x|

Define a New Path Yariable

Enter a news wariable name and its associated location,

MName: | DEV_ROOT

Lacation: | CihTexas InstrumentsSimpliciTI-CCE-1.1.0 File. .. |

(7) oK Cancel

Figure 22: Setting the Root Folder Location for a CCE Workspace — Step 3

Verify that the Defined path variable: for DEV_ROOT is correct and hit the OK button to proceed:

_lojx

| type Filker kext Linked Resources =l -
- General ¥ Enatle linked resources
- Appearance
- i_ompare/Patch
- Content Types Path watiables specify locations in the file system. The locations of linked resources
[ Editors may be specified relative to these path wariables.
- Keys Defined path variablzs:
- Perspectives [=DEY_ROOT - C:iTexas InstrumentsiSimplici TI-CCE-1.1.0 C E
- Search
- Skartup and Shutdown Edit... |
- \ieb Browser
- \elcome Remove |
[=]- Warkspace
- Build Order

- Linked Resources
L Local Hiskary

- CfC+H+

t-- Help

- Run/Debug

H- Team

- Terminal

[ I i ey B |

(7] (a4 Cancel

Figure 23: Setting the Root Folder Location for a CCE Workspace — Step 4

14 Copyright © 2009 Texas Instruments, Inc. All rights reserved.



SimpliciTl| Sample Application User's Guide SWRA243 Version 1.0

To open a sample application project, elect the Open Existing Project item from the Window pull-down menu:

1o/
File Edt Refactor Mavigate Search | Project Target Run  Window Help
I GO ) e Brla-ies (G- [o-il-n oo mffd]

IOSE EriEn

CJCH+ Projects 13 5 Open Existing = 5| B= outine 53 =8
P ‘ =] @New Managed CjASM Project an outline is not available.
@New Managed C+-+{A5M Project

B Euild Al ChlHE
ErgRebuild Al
lecyBuild Active Project
%Rehuild Active Project
Clean Selected Filels)
Build Selecked Filelsy
Exclude Filels) From Build

Active Build Configuration 2
EBuild Project

Build Warking Set 3
Clean,..

Eiuild Autamatically

Link Files ko Active Project...
Add Files ta Active Project. ..

Properkies

& G| = B -9 - = O Bl rroblems 53 v =g
C-Build 0 efrors, 0 warnings, 0 infos
;I Description = | Resource | Fath

=l | |

Figure 24: Opening a CCE Project — Step 1

Hit the Browse... button to fill the Select root directory: box:

Import Projects

Select a directory ko search For existing Eclipse projects,

% Select root directory: |

" Select archive file: | BEOWSE, ..

Projects:

Select all

Deselect all

digl;

Refresh

r Copy projects into workspace

) < Back | Mext = | Eiriish | Cancel |

Figure 25: Opening a CCE Project — Step 2
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Select the CCE folder for the project to be used (Simple_Peer_to_Peer). As shown below, CCE defaults to
the folder that was selected for the workspace (see Figure 18). Hi the OK button to continue:

Select root directory of the projects ta import

) ExXP4s1x =]
=l [C5) e7430RF

I AP_as_Data_Hub

|) Cascading_End_Devices

15 Polling_with_apP

=l 1) Simple_Peer_to_Peer

B [ cce =
|« _ I_>I_I

Falder: I CCE

Make Mew Faolder | Cancel |

4
Figure 26: Opening a CCE Project — Step 3

At this point, CCE searches the selected folder for project files and displays them in the Projects box. SimpliciTl
provides a folder named Project for each sample application. Hit the Finish button to open the project:
Import Projects

Select a directory to search For existing Eclipse projects.

|
LE'E

¥ Select roct directary: |C:'|,Texas Instruments|SimpliciTI-CCE-1,1,00Pr | Browse. .,

"~ Select archive File: | Bromwse, ..
Projects:
----- Project Select Al

Deselect All

Refresh

digs

r Copy projects into workspace

(7) = Back | Mexk = | Finish I Cancel

Figure 27: Opening a CCE Project — Step 4

The first time that CCE opens a specific project, it will display the basic project development window, and then will
take a few seconds to generate workspace and project related files. There is a status display area located in the lower
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right corner that indicates various actions during this time (the screen capture shows “Refreshing workspace”™).

When complete, the C/C++ Projects panel on the left side of the window will display the default device
configuration. For this example, the CC2500-L inkTo configuration is active:

¥¥C/C++ - Code Composer Essentials
File Edit Refactor Mavigate Search Project Target Run  Window Help

=4 b [ e
|.m*>:_wm|‘<z~a

[ - |- | @g-a--6- |- @y |- 5

=0l x|
B cic+

=0

=0 EE Outling E3 =0

B &

=% Project [Active - CC2500-LinkTo]

An outling is not available,

& console 52 & ._.'||| = Bl - 09 - = 0| [ prablems 52 Y =0
_-Build 0 errars, 0 warnings, 0 infos
;I Description = |Rasource
i || 3 | 0|
J A J Refreshing warkspace 1] s

Figure 28: Opening a CCE Project — Step 5

To expand the Project folder in the C/C++ Projects pane, click on the 0 next to the Project folder icon. Before

building a sample application, it’s best to clean up any residual files from previous builds. From the IDE’s menu
bar, click through Project— Clean in the pull-down menu to remove old files:

¥#C/C++ - Code Composer Essentials

File Edit Refactor Mavigate Search | Project Target Run Window Help

(= Applications
= Components
B Ink_msp430f2274.cmd

Cpen Praject

Close Project
=5 Open Existing Project
@N&w Managed C/ASM Project
@NEW Managed C++/A5M Project

S CRA I N o N e [ e e

=10 %]

= 0| 5= outline 23 =0

g Build Al Chrl+B
vy Rebuild All
ey Build Active Project
%Rebui\d Active Project
Clean Selected Flels)
Biuild Selected File(s)
Exclude Filef=) fram Euild

Active Build Configuration 2
Build Project
Build Warking Set ¥

Build Automatically

An outline is not available.

Link Files to Active Project...
Add Files to Active Project. ..

[ Protlems &2

T =
b =

0 errars, 0 warnings, 0 infos

Properties

Descripkion =

| Resource

|

Figure 29: Cleaning Up Workspace Before Building a CCE Project
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Now, start the build of the sample application by clicking through Project— Build Projectl in the pull-down menu:

¥#C/C++ - Code Composer Essentials

—lofx|

File Edit Refactor NMavigate Search | Project Target Run  Window Help
2pen Project

[Nt ot B0 o S e Sd-E- - @ |- B R

T=-0pen Existing Project

@New Managed CfASM Project = B || 5= outline 32 =8

@New Managed C++/A5M Project An outline is nat available,

ot Build Al Chrl+E
SygRebuid Al

legyBuild Active Project

] Ink_msp430f2274 .cmd %Rehui\d Active Project
Clean Selected Filels)
Build Selected Flelsy
Exclude Fle(s) from Build

Active Build Configuration 2
Build Waorking Set »
Clzan, .,
Build Automaticall -
uild Automatically B - £+ = OB problems 52 o v =0
Link Files to Active Project... 0 errors, 0 warnings, 0 infos
Add Files to Active Project... ~||| escription_~ | Resaurce
Froperties
=il |
=4

v |
Figure 30: Building a CCE Project

During the building process, the status of compiling and linking the sample application program is displayed in the
Console pane at the bottom/center of the IDE. When the linking phase is complete, the total number of errors and

warnings is indicated in the Problems pane at the bottom/right of the IDE — normally there should not be any errors
or warnings, as shown below:

% C/C++ - Code Composer Essentials
File Edit Refactor MNavigate Search Project Target Run Window Help

[N | @ & b & [ (% | & |g-a- (-6 Q- |®@5 |- 5 Rde

=1ol x|

=0 EE Outline &8 =08

An outline is not available.

= Applications
(£ CC2500-LinkTo
(2= Components

B Ink_msp430Fz274.cmd

Bl conscle 21] @._'.“‘zEvL:fv:E' [2 Problems 32 =Y =0
C-Build [Project] 0 errors, O warnings, 0 infos
—heap_size=80 --stack_size=80 -o :I Description ~ |Resource
"Project.out'"
<Linkings>
'Finished building target:
Project.out'
o
Build complete for project Project
ZI 4] i

| n*

IProject J

Figure 31: Successful Build of a CCE Project
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Plug an eZ430RF board into a USB port on your computer. Start the download of the sample application to the
€Z430RF by clicking through Run— Debug Active Project in the pull-down menu:

{8 C/C++ - Code Composer Essentials Bl x|
File Edit Refactor Mawigate Search Project Target | Run  Window Help
= RAERET =S 5 e v o -6 -G |- |8 |- (5 %o [Ricer
J . . . . Mg Launch TLDebugger
= ———— ™, Debug Last Launched F1l = = ==
BE cjc++ Projects 53 i 3 || 52 outline E:S'I 0
£y ‘ ) &£ ey TRy > An outline is not avallable.
i Debug As »
ElE) Project [Active - CC2500-LinkTo] Debug...
0 Binaries
Includes 3, External Tools 3
(== applications
(= CC2500-LinkTo
“(= Components
B Ink_msp430f2274,cmd
m = O || [£1 problems &2 37 70
<terminated> Projec ® & ‘ = u"g | = B -9~ 0 errors, 0 warnings, 0 infos
— LI Description Resource I
=
ul [ | 2
| g |

Figure 32: Downloading a CCE Sample Application

When the download is complete, the IDE enters debug mode, with the next line of code to run highlighted in green:
=101 |

¥ Debug - main_LinkTo.c - Code Composer Essentials

Eile Edit Refactor Mawigate Search Project Target - Scope Run  Window Help

N R AENEN M8 g8 e |5 2|6 [& |5 5o B
J T - &l -0 = =
%5 Debug Eﬂl Ok ~ | R | @ - @ @ ¥ = O||09= variables 52 |Expressions = O | ¥% Reqisters &3 | Breakpoints =0
=] E} Em]ett [CC2500-LinkTa] - T1MSP430 LISE1MSP430 [Project Debug Session] 1 = | £ % w7 = \ w7
E‘“g D;w[: 4 ded HName [ value | HName [ value [
H T=rea [Tnam] (Su?per! : ) Bt Core Registe _
Tmélntg)uat m::]nfl.tm 123594325050 B Special_Func
Sl MSF‘ISDE_LII;BI f’*‘)EaP‘?:DU 1ED 29 ;(:AM e m‘:‘ ACID
vl I (10:29: ) B System_Clacl
“epil TIMSP430 USE1 [MSP430: CIO {10:29:57 AM) =l o B )=
m =0 Disassembly &2 IMemory| =0
57 void main (void) -l | Enter lacation here =1
55 4]
® 55 BSP_Init(): C
60 | main: ;I
61 /% If an on-the-fly device address is generated it wust be done hefore the » Oxalel: 12B0 0
62 # call to ZMPL_Init (). If the address is set here the RON value will not Oxaled: 4030C =¥
63 * be used. If 3MPL Init{) runs before this IOCTL is used the IDCTL call Oxales: 1ZE0 oF
64 * will not take effect. One shot only. The IOCTL call bhelow is conformal. Oxalec: E3DZ DDJ
65 =/ Oxa0f0: 2003
66 #ifdef I_WANT_TO CHANGE DEFAULT_ROM _DEVICE_ADDRESS PSEUDO_CODE Oxa0fZ: 4360
87 | ¢ - OxaOfd4:  1ZEO L=
4| » 4 »
Etnnsnle%l |n_;'||5E|:’E'f:>‘=EI
Project [Project Debug Session] TI MSP430 USEL/MSP430 (10:29:57 AM)
M2P430: Program loaded. Code Jize - Text: 9992 bhytes Data: 309 bytes :I
|
-
7] B
J T | Wirikable | Smark Insert | 56:2 J

Figure 33: Completed Download to eZ430RF+CC2500
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Up to this point, no changes have been needed to any SimpliciTI source code or configuration files. The first device
was built and programmed with “out-of-the-box” settings. In order to build another LinkTo device for this sample
application, one change must be made to the smpl_conFig.dat file. Each SimpliciTI device must have a unique
address — the address shown below is the one that was used for the first LinkTo device. Before building another
device, change the value of THIS DEVICE ADDRESS - the first byte is suggested, like, from 0x78 to 0x87.

3 C/C++ - smpl_config.dat - Code Composer Essentials

Ei

I~ Hlal @ & s s
[ A T

Edit Refactor Navigate Search Project Target Run Window Help

| 3]s |g-a-d-& |- |® |0

BN

&) i+ Projects 52 =0 m

= # frames in this case are

=101 %]

+ [ ¥ Debug | FE Cjok+

=0

(= =5 Project [Active - CC2500-LinkTo]
< Binariss
(2 Includes
(= Applications
| &= application
. B (= configuration
(= End Device

# be bigger.
—-fefine=5IZE_OUTFRRME_Q=2

This device's address.

is maximally effective.

held here. Tn that case the o

The first byte is5 used as =z fi
radios so THE FIRST BYTE MUST NOT BE either Ox00 or O
on End Devices the first byte should be the least sig

Otherwise the frame has to be

APs and

. [ smpl_config.dat
o[y smplLnwic_config,dat
(= CC2500-LinkTo
(= Components
B Ink_msp4aofzzr4, cmd

the filtering is not done.

This macro intializes a st

necessary below unless the spaces

—-define=END_DEVICE

4 |

#
#
#
#
# is recognized as not intended for the device.
#
#
#

—-define=THIS_DEVICE_ADDREIS="{ Dxﬁ,

characters of length NET _ADDR_SIZE (found in nwk_type
are removed. J

0x56, 0x34, Oxizi"

o

5= outline £2

An outline is nat available,

- =0

= console 22 1

BA Problems &3 I

<kerminated > Projec

R K|Expl| 2 B -

———
3 8

« ||0errors, O warnings, 0 infos

-
L3

]

B Description_+

| Resource

o

| wtabie | msert

‘62:34 |

Figure 34: Changing the SimpliciTl End-Device Address

This sample application provides for two different device configurations, LinkTo and LinkListen. To change to
another device, click through Project— Active Build Configuration to show the pull-down menu of devices:

i% C/C++ - smpl_config.dat - Code Composer Essentials

File Edb Refactor Hawigste Search | Project Target Run Window Help

=R
oe G o tE
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e Build Al
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e ez
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Build Praject
Build Working Set
Clean. ..
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. Otherwise
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Figure 35: Changing the SimpliciT1 Device Configuration
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3. Sample Applications

This section introduces 4 simple sample applications to demonstrate various features and capabilities of SimpliciTIL.
Each example has an explanation what the application does, a detailed procedure for running the application, and a
discussion of specific features of SimpliciTI that are used. These four sample applications are presented in order of
increasing complexity:

o Simple Peer-To-Peer — two linked End-Devices communicate directly with each other

o Polling with AP — one End-Device sends data to another sleeping/polling End-Device via an Access Point

e Cascading End Devices — three un-linked End-Devices continually broadcast an alarm

o Access Point as Data Hub — two End-Devices send data to AP Data Hub, with Frequency Agility

All of the sample applications involve End-Devices sending data to other End-Devices or to an Access Point, using
different topologies. For each application, there is a simple diagram that represents the topology, as supported by
SimpliciTI. The following legend applies to the line formats in the topology diagrams:

Logicalpath ooocoeoeoe e

Data path

NWK .
management

Figure 36: Legend for Topology Block Diagrams

Each of the sample applications require some form of user input, via two “logical” buttons and provide status
display via two “logical” LEDs. SimpliciTI runs on various development kits, each having a unique combination of
button and LED hardware on board. Most provide at least two button/switch inputs and at least two LEDs, but there
are some exceptions (ez430RF and RFUSB). The mapping of physical to logical buttons and LEDs for each one of
the development kit platforms is as follows:

Platform Buttonl Button2 LED1 LED2
CC2430DB S1 Pushbutton Joystick Push G(rDele)” (RDezd)
EXP461x S1 Pushbutton S2 Pushbutton (GLrEeDeln) (LREeDdZ)
TS1 Pushbutton None Red Green

¢ZA30RF (see Note below) (see Note below) (D1) (D2)
RFUSB (ssele I:)Nuosthebubtetloor;v) (see Ngggebelow) G(rDeze)n None
SRF04 S1 Pushbutton Joystick Push (GLrEeDeln) Iﬁéég‘s\’
SRF05-8051 S1 Pushbutton Joystick Push (GLrEeDeln) (LREeDdZ)
SRF05-MSP S1 Pushbutton S2 Pushbutton (GLrEeDeln) (LREeDdZ)

Table 6: Sample Application Buttons and LEDs

Note: These boards only support one button, which acts as Buttonl except in the Polling with AP
sample application (see Section 3.2).
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3.1 Simple Peer-to-Peer

In this example, there are two End-Devices, a Listener and a Talker, that establish a direct peer-to-peer connection.
Initially, the Listener (ED2 in the diagram below) waits for a link message, and the Talker (ED1) sends the link
message. After a connection has been established, the Talker periodically sends a 2-byte message to the Listener,
which then sends a 2-byte reply to the Talker. The connection is actually bi-directional but the initial connection
negotiation assigns the roles of Talker and Listener.

oo ®
ED1 T ED2

Figure 37: Network Topology for Simple Peer-To-Peer

The observable functionality of this application is periodic toggling of an LED on each device. The Listener toggles
an LED specified in messages received from the Talker. Then the Talker toggles an LED specified in replies
received from the Listener. The Talker’s message and the Listener’s reply payload formats are identical:

LED to toggle (1 or 2) Transaction ID

Figure 38: Message Payload for Simple Peer-To-Peer

Both devices in this example demonstrate use of the Rx Callback feature of SimpliciTI. In the Listener, incoming
messages invoke the Rx Callback, where the specified LED is toggled and a semaphore gets posted to the main
application before returning to the Rx ISR. In the Talker, incoming replies invoke the Rx Callback, which toggles
the specified LED and returns. Note that execution of the Rx Callback is performed in the Rx ISR context — proper
callback design dictates minimal code execution and return to the ISR as quickly as possible.

To run this sample application, follow these steps:
Using the process explained in Section 2, program and download a Talker (LinkTo) device.
2. Using the process explained in Section 2, program and download a Listener (LinkListen) device.

3. Power up both devices — LED1 and LED2 should be lit on both devices. Note that
some platforms only have one LED (for example, CC1111 and CC2511 dongles).

Press a button on the Listener to listen for a link message - LED2 should turn on.
5. Press a button on the Talker to send a link message. Both LEDs should turn off if linking was successful.
Both LEDs will blink if linking failed — if so, reset both devices and return to step 4.
6. At this point, the devices have established a connection and will continually perform the following actions:
a. The Talker sends a message with a 2-byte payload to the Listener. The message indicates an LED

for the Listener to toggle and a transaction ID. The transaction ID is incremented for each new
message. It is treated as an unsigned number and wraps to zero after reaching the maximum value.

b. The Listener receives the 2-byte message, immediately toggles the indicated LED, posts a
semaphore to its main application, and returns to complete Rx interrupt processing.

c. The main application on the Listener device eventually runs and detects that the semaphore has
been posted. This allows it to send a 2-byte reply to the Talker, indicating an LED for the Talker
to toggle and the received transaction ID.
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d. The Talker receives the 2-byte reply, immediately toggles the indicated LED, and returns.
e. After a variable time interval on the Talker device, it returns to step (a) to do it all over again.

The following diagram illustrates the sequences followed by the Talker and the Listener devices:

Wait f N
Link Fails A done Message  Receive
(toggle LEDs) ?ent Messag\e\

N LED toggled

N Attempt to Link succeeds

Toggle LED
link (LEDs off) 99

specified in
message
(LED1)

Send
message to
peer

Button pressed/on
LinkTo device

. Both LEDs
.7In|t
on

Button pressed on
LinkListen device
(LED2 on)

Send
message to

Wait for
message

Message
sent

Link succeeds [t

peer

Receive /
message LED toggled

y

Toggle LED
specified in
message
(LED2)

Figure 39: Sequence Diagram for Simple Peer-To-Peer
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3.2 Polling with AP

In this example, two End-Devices, a Receiver and a Sender, establish a unidirectional peer-to-peer connection. The
Receiver (ED2 in the diagram below) is a polling device, so the indirect connection to the Sender (ED2) requires an
Access Point to support store-and-forward functionality. In this type of network, the Sender does not need to know
or care that the Receiver is a polling device.

Initially, the Receiver joins the network and waits for a link message, and the Sender joins the network and sends a
link message. After a connection has been established, the Sender periodically sends a 2-byte message to the
Listener, which is stored by the Access Point, and later forwarded to the Receiver when it polls for a message.

ED1

ED2
(Polling)

Figure 40: Network Topology for Simple Peer-To-Peer with Polling

The observable functionality of this application is periodic toggling of LEDs on the End Devices. The Sender
toggles an LED each time it sends the 2-byte message. The Receiver toggles an LED specified in the message
received from the Access Point. The Sender’s message payload consists of an LED number and a transaction ID:

LED to toggle (1 or 2) Transaction ID

Figure 41: Message Payload for Simple Peer-To-Peer with Polling

To run this sample application, follow these steps:

1
2.
3.
4

24

Using the process explained in Section 2, program and download a Sender (LinkTo) device.
Using the process explained in Section 2, program and download a Receiver (LinkListen) device.
Using the process explained in Section 2, program and download an Access Point device.

Power up the Access Point. LED1 and LED2 should be on and not change while running the application.
This Access Point will supply subsequent joining devices with the network’s link token. In addition, it will
determine which devices need store-and-forward support. It will then provide that support for any
messages that are sent to the polling device.

Power up the Receiver. LED1 and LED2 should be on. Press button 2 to join the network and receive the
link token from the Access Point. Upon receipt of this frame, the device can glean the address of the
Access Point, which it will use later to send the polling requests. Only LED1 should be on, and the device
now listens for a link message.

Power up the Sender. LED1 and LED2 should be on. Press button 1 to join the network, receive the link
token from the Access Point, and send a link message to the Receiver. LED1 and LED2 should turn off at
both the Sender and Receiver if linking is successful. Both LEDs will blink on the Sender if linking fails —
if so, power down all three devices and return to step 4.

At this point, the devices have established a connection and will continually perform the following actions:
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At 3-6 second intervals, the Sender sends a message with a 2-byte payload to the Receiver, and
toggles its LED1. The message contains an LED number for the Receiver device to toggle and a
transaction ID. The transaction ID is incremented for each new message. It is treated as an
unsigned number and wraps to zero after reaching the maximum value. Every 8" message, the
LED number is set to LED1, otherwise it is set to LED2.

At approximately 1 second intervals, the Receiver polls the Access Point. If the reply message
from the Access Point has a payload, the Receiver checks the LED number and the transaction ID.
If they both appear to be valid, the Receiver toggles the indicated LED.

The following diagram illustrates the sequences followed by the Sender and the Receiver devices:

Alternately
toggle each
LED

7 3-6 seconds
Linking fails e .

Button 1 pressed

Button held > 3 seconds (ez430RF/ Link succeeds Forever talk | Stndand
RFUSB) toggle LED
N
Attempt to
} link
Both LEDs
on
~1 second
/ V N
- — /
Button 2 pressed Link succeeds Forever listen #ll i
Button held < 3 seconds (ez430RF/ data
RFUSB)
Listening Got
for link Payload

Toggle
specified
LED

Figure 42: Sequence Diagram for Simple Peer-To-Peer, with Polling
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3.3 Cascading End Devices

In this example, there are two or more End Devices, forming a broadcast network in which explicit links are not
established. Each device can talk to any other devices that are in radio range. The diagram below shows a network
in which three End Devices can communicate with each of the others.

The idea is that messages will cascade through the network. For example, imagine an array of smoke alarms, each
of which can communicate with at least one other device. When one detects a problem, it not only activates its
alarm, but propagates the alert to other devices in the array, which also sound the alarm and continue to propagate
the alert.

ED1 j """""""" t ED2
- »

ED3

Figure 43: Network Topology for Cascading End Devices

The observable functionality of this application is periodic toggling of LEDs on each device to indicate current
status. These devices emulate an array of smoke alarms or similar sensors that check their environment periodically.
Initially, each device “sleeps” for a while (about 5 seconds) and then wakes up and checks its sensor (in the sample
case, a button press). If the sensor is not activated, the device stays awake for a short time to see if it receives a
message from another device. If no message is received, it toggles LED1 and goes back to sleep. If the device either
detects that the sensor is activated or receives a “bad news” message, it sounds its alarm (toggles LED2) and then
“babbles” a “bad news” message over air to alert other devices.

The key SimpliciTI feature that is demonstrated by this example is the operation of a broadcast network in which
explicit links between devices are not established. The communication among End Device objects (applications) is
via an unconnected datagram port mapped to a special Link ID. Each device may send to and receive from this Link
ID without explicit linking as in the normal SimpliciTI scenario.

Connections between peers are not established. However, from the application perspective the send and receive API
is the same. A special Link ID is used in place of a Link ID assigned by the stack during a normal SimpliciTI Link
operation. Support for this unconnected user datagram capability consumes an entry in the Connection Table
managed by the stack. This scenario does not prohibit either normal peer-to-peer connections or the presence and
support of an Access Point. The Rx callback mechanism can also be used transparently.

In this sample application, devices “sleep” most of the time, waking up periodically to check for alert situations. In
the sample code, sleep mode is actually implemented as a simple busy-wait loop, so this application is not suitable
for power consumption evaluations. The user can substitute “real” sleep logic as needed.

To run this sample application, follow these steps:
Using the process outlined in Section 2, program and download an End-Device (ED1).
2. Using the process outlined in Section 2, program and download another End-Device (ED2).

3. If another device is available, using the process outlined in Section 2, program and download one
more End-Device (ED3).

4. Power up all of the devices. LED1 and LED2 should be lit on all devices. Note that some
platforms only have one LED (for example, CC1111 and CC2511 dongles).

5. Press a button on ED1. In response, its LEDs should turn off, indicating that the device has entered a cycle
where it “sleeps” for about 5 seconds, “wakes up” to check for problems, and toggles LEDI.
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6. About 1 second later, press a button on ED2. Its LEDs should turn off, indicating that the device has
entered a cycle where it “sleeps” for about 5 seconds, “wakes up” to check for problems, and toggles

LEDI.

7. If available ED3 is available, about 1 second later, press a button on it. Its LEDs should turn off, indicating
that the device has entered a cycle where it “sleeps” for about 5 seconds, “wakes up” to check for
problems, and toggles LEDI.

8. In this state, each device periodically wakes up from “sleep” to check for a “problem”:

a.

c.
d.
e.

The device checks its sensor (in this example, a button press) to determine whether an alert
situation has occurred. If so, go to step 10 to propagate the “bad news”.

The device turns on its radio for about 4 second and checks for receipt of a “bad news” message.
If a message is received with the “bad news” payload, go to step 10 to propagate the “bad news”.

The device toggles LEDI1 to indicate that no “problem” has been detected.
The device “sleeps” for about 5 seconds.
Return to step 8a to repeat the cycle.

9. After each device has performed several alert monitoring cycles in step 8§, simulate a “problem” event by
pressing and holding a button on one of the End Devices. Let go of the button when LED2 on that device
begins to blink quickly (it has transitioned from step 8 to step 10). The other devices are expected to detect
the “bad news” message, and also transition to step 10.

10. In this state, a device has encountered a “problem”, so it continuously broadcasts the “bad news” message:

a.

b
c.
d

The device sends a message with a 1-byte “bad news” payload via an unconnected datagram.
The device toggles LED? to indicate that a message has been sent.

The device “sleeps” for about 1/10" of a second.

Return to step 10a to repeat the cycle.

The following diagram illustrates the sequence followed by all End Devices in this example:

Receive
bad news?

No~
Sensor
. Init Both LEDs Button Toggle “Sleep” activated Y‘
on Press LED1 5 seconds (is button es
pressed)? ‘
_ "Sleep” __
5 seconds Yes
Send
Toggle
bad news
LER2 message
.
“Sleep”

27

1/10 second

Figure 44: Sequence Diagram for Cascading End Devices
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3.4 Access Point as Data Hub

This example is a special case of a network with an Access point in which the peer for one or more End-Devices is
on the Access Point. So, while each End-Device may have peers on other devices, it always has a peer on the
Access Point. In this scenario the Access point may act as a data collector or gateway for information coming from
and going to distributed sensors/actuators. In addition, this sample application can be used to demonstrate the
Frequency Agility feature of SimpliciTI (selection of the number of channels and channel settings are available to
the application developer and may be changed from the default settings to suit the application).

Initially, each End-Device joins the network and sends a link message to the Access Point. After a connection has
been established, the Access Point will toggle a specified LED when a message is received from an End-Device
(pressing button 1 toggles LED1 and pressing button 2 toggles LED2). In this example, two End-Devices (ED1 and
ED2) are shown to control the LEDs on the Access Point. Note that this sample application is provided as a simple
example of how an Access Point may be used. It is expected that the developer will make appropriate changes to
utilize other design criteria that fit their specific application needs.

ED1 ED2

Figure 45: Network Topology for Access Point as Data Hub

The observable functionality of this application is toggling of LEDs on the Access Point, corresponding to button
presses on the End-Devices. This implements a simulation of a multi-button RF remote control. The End-Device
message payload consists of an LED number and a transaction ID:

LED to toggle (1 or 2) Transaction ID

Figure 46: Message Payload for Access Point as Data Hub

To run this sample application, follow these steps:
1. Using the process outlined in Section 2, program and download an End-Device (ED1).
2. Using the process outlined in Section 2, program and download another End-Device (ED2).
3. Using the process outlined in Section 2, program and download an Access Point device (AP).
4. Power up the Access Point. LED1 and LED2 should turn on. This Access Point will supply subsequent
joining devices with the network’s link token. In addition, it will listen for a link frame from a peer on each
new joining End-Device. While running this application, LED1 and LED2 might start flashing together.

This indicates that Frequency Agility noise detection caused an automatic channel change (see section
3.4.1). The LEDs continue to blink until a message is received from an End-Device on the new channel.

5. Power up the End-Devices (ED1 and ED2). LED1 and LED2 should flash once (indicating a successful
join to the network) and then turn off (indicating a successful link with a peer on the Access Point).

6. Press button 1 on one of the End-Devices. LED1 on the Access Point should toggle, followed by LED1
toggling in this End-Device (indicates reply message received from the AP).

7. Press button 1 on the other End-Device. LED1 on the Access Point should toggle, followed by LED1
toggling in this End-Device (indicates reply message received from the AP).

8. Press button 2 on one of the End-Devices. LED2 on the Access Point should toggle, followed by LED1
toggling in this End-Device (indicates reply message received from the AP).
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9. Press button 2 on the other End-Device. LED2 on the Access Point should toggle, followed by LED1
toggling in this End-Device (indicates reply message received from the AP).

10. Repeat steps 6 through 9 in other orders and verify expected toggling of LEDs. Since this example is using
the Auto Acknowledge feature, the expectation is that LED1 will toggle on the End-Devices when the
message ACK is received, otherwise LED2 will toggle.

11. Press button 1 on the Access Point. LED1 and LED2 on the AP should begin flashing, indicating that the
Frequency Agility feature has executed a “forced” channel change (see section 3.4.1). When a button is
pressed on an End-Device, LED1 and LED2 should stop blinking, indicating that the End-Device has
found the new channel. Repeat steps 6 through 11 to test the Frequency Agility logic more times.

3.4.1 Frequency Agility

SimpliciTI has an optional feature, called Frequency Agility (refer to the Application Note on SimpliciTl Frequency
Agility Description document), which can be used to increase a network’s reliability by changing channels to avoid
noise. This feature uses a small, fixed list of channels from which the devices can choose. The fixed channel set
distributed with SimpliciTI varies depending on the radio (refer to the SimpliciTI Channel Table Information
document). The size and content of this table can be changed. The Access Point can be stimulated to change
channels in two ways, forced and automatic.

In this sample application, pressing button 1 on the Access Point will force it to move to the next channel in its list,
wrapping when leaving the last logical channel. There is also an “auto-detect” algorithm implemented in this
application, where the Access Point monitors the current channel for excess noise. If the channel is too noisy, the
Access Point will change channels without user intervention. The channel monitoring algorithm is shown below.
NOTE: The algorithm below is sensitive to the data rate used. If the data rate is too low the noise criterion shown
below will actually be met by a valid frame sent by any device and the AP will change channels. It is recommended
that for demonstration purposes the default data rate be used.

Check Channel Entry

RSSI threshold -70 dBm

‘ m=3
‘ n=25

Number of channels = 4
V Initial channel = 0

Take n RSSI samples

Increment Logical

m samples in a row >
Channel number

RSSI threshold?

Yes—|

Logical Channel

number >= number of —Yes®| Channel =0

No channels?
L No
A
Return |- — Set Logical Channel (-«

Figure 47: Frequency Agility Channel Change Algorithm
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3.4.2 Channel Sniffer

When using Frequency Agility, it is useful to know what channel the network is currently on. Included with this
sample application, is a project to build a channel Sniffer that will continually scan the channel list and display the
logical channel number on its LEDs:

Logical Channel LED1 LED2
0 Off Off
1 Off On
2 On Off
3 On On

Table 7: Channel Indication LEDs on a Sniffer Device

The Channel Sniffer is actually an End-Device with no peer application — it only scans for the active channel
designated by the Access Point. The key configuration item (in smpl_config.dat) is to set the NUM_CONNECT IONS
macro to 0. The AP will not listen for a link frame if the joining device does not support a peer application.
Normally this is true of Range Extenders but the scenario is also true for this sniffer device.

To run the Channel Sniffer device with this sample application, follow these steps:
1. Using the process outlined in Section 2, program and download a Sniffer device.
2. Run at least steps 1 through 4 of the process described in section 3.4 above.

3. Power up the Sniffer. LED1 and LED2 should toggle alternately for about 5 seconds while scanning the
channels. When the toggling stops, the LEDs indicate the current channel, according to the table above.

4. Run steps 5 through 11 of the process described in section 3.4 above to demonstrate channel changes.

30 Copyright © 2009 Texas Instruments, Inc. All rights reserved.



	Introduction
	Purpose
	Contents
	Audience
	Font usage
	Abbreviations and Acronyms
	References

	Development Environment
	Getting the Tools You Need
	Installing SimpliciTI and Development Tools
	Building a Sample Application
	Using IAR Embedded Workbench
	Using Code Composer Essentials


	Sample Applications
	Simple Peer-to-Peer
	Polling with AP
	Cascading End Devices
	Access Point as Data Hub
	Frequency Agility
	Channel Sniffer



