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About This Book

This guide provides a detailed description of the Simple Media Access Controller (SMAC) for the HCS08
demonstration applications. The demonstration applications are delivered as ANSI C source code and are
included in the SMAC HCS08 Codebase. The Codebase is incorporated into the Freescale BeeKit Wireless
Connectivity Toolkit. See the BeeKit Wireless Connectivity Toolkit User s Guide ( BKWCTKUG) and the
BeeKit on-line help for more information.

This guide explains how to run various SMAC for the HCS08 demonstration applications and provides
information that allows users to more easily take advantage of these demonstration applications or modify
the applications to fit their specific needs.

For more details about the MC1320x, MC1321x and MC1323x devices, see the appropriate Reference
Manuals and/or Data Sheets.

For more details about the SMAC for the HCS08, see the SMAC for the HCS08 Reference Manual
(SMACO8RM)

Audience

This document is intended for application developers generating SMAC for the HCS08 demonstration
applications from the Freescale BeeKit Wireless Connectivity Toolkit or modifying these applications as
a starting point for proprietary applications.

Organization

This document is organized into the following chapters:

Chapter 1 Introducing the SMAC — This chapter shows how to generate and load SMAC
demonstration applications using BeeKit.
Chapter 2 Wireless UART — Describes how the Wireless UART application allows the

Freescale IEEE 802.15.4 family of boards to communicate at typematic rates from
one board to another over the air.

Chapter 3 Connectivity Test — Provides an easy way to test the RF performance of the
transceiver for basic transmitter and receiver tests. It includes test mode
(continuous tx, modulated, unmodulated, etc.); Packet Error Rate and Range (LQI
measurements).

Chapter 4 Low Power Bell Application — Details how the Low Power receiver application
reports a change of state on the LCD on the development board when it receives
a new packet from the Low Power transmit application.

Chapter 5 Generic Application — Describes how this application can be used as a template
to develop proprietary applications. This application provides all the initialization
settings required to start the transceiver and the commonly used peripherals such
as the UART and KBIs.
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Chapter 6 Simple ZigBee Test Client (Simple ZTC) — Describes how the Simple ZTC
allows users to test the SMAC primitives by sending special data frames through
the Serial/USB port.

Chapter 7 Repeater — Details how this application repeats all the messages received in a
specific channel in order to extend the range of a Point-to-Point link.

Chapter 8 Range Demonstration — Describes how the Range Demonstration application
allows users to determine the maximum development board RF range.

Chapter 9 Accelerometer Demonstration — Details how the Accelerometer
Demonstration application uses the Freescale X, Y, and Z axes accelerometers.

Revision History

The following table summarizes revisions to this document since the previous release (Rev. 0.0).

Revision History

Location Revision

Entire document First public release.

Definitions, Acronyms, and Abbreviations

The following list defines the acronyms and abbreviations used in this document.

AES Advanced Encryption Standard

API Application Program Interface

ASM Advanced Security Module

BDM Background Debug Module

BDM debugger A debugger using the BDM interface for communication with the MCU. An
example is the P&E BDM Multilink debugger for HCSO08.

CBC Cipher Block Chaining.

CBC-MAC Cipher Block Chaining Message Authentication Code.

CCM Counter with CBC-MAC

CTR Counter.

dBm Decibels referred to one milliwatt.

ED Energy Detect.

EN End Node - Evaluation Board.

EVB Evaluation Boards.

EVK Evaluation Kit

EWW Embedded Workbench IDE work space file

GUI Graphical User Interface

IDE Integrated Development Environment

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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LP Low Power

MAC Media Access Control

MAC Message Authentication Code
MCU MicroController Unit

NCB Network Coordinator Board
NVM None-Volatile Memory

OTA Over-the-air

OTAP Over-the-air Programming

PC Personal Computer

PCB Printed Circuit Board

PiP Platform in Package

RCM 1323x Remote Control Module
REB 1323x Remote Extender Board
RX Reception

S19 S - Record. 'S19' is the file extension used for the Freescale binary image format.

The S19 file encapsulates the binary image as a list of ASCII records. Each record
contains a length -, address -, data - and checksum field. The 16 bit address field
allows a memory space for up to 64 KB. The S19 can be generated with
CodeWarrior IDE and is the product from the linking process. S19 does not
contain additional information to a debugger (where to look for source files).

Safe Mode Boot The Embedded Bootloader boots up using safe default system values.
SMAC Simple Media Access Control.

SN Sensor Node Evaluation Board.

STDB Socket Test Development Board.

X Transmission.

References

The following sources were referenced to produce this book:

[1] Freescale 802.15.4 MAC/PHY Software Reference Manual (802154MPSRM)
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Chapter 1
Introducing the SMAC

The Freescale Simple Media Access Control (SMAC) is incorporated into the Freescale BeeKit Wireless
Connectivity Toolkit. BeeKit generates the appropriate project files and project folder structure.
Everything in a project is in source code, and BeeKit generates a single target per project. Every BeeKit
generated project runs transparently with CodeWarrior 10.1 Special Edition.

To use any of the existing applications available in SMAC, users must first generate the applications as
projects in a BeeKit solution.

For more information about BeeKit, BeeKit Projects and Solutions, refer to the BeeKit Wireless
Connectivity Toolkit User s Guide (BKWCTKUG) and the BeeKit on-line help.
1.1 Supported Hardware

This version of SMAC contains targets for the following Freescale hardware:
* 1320x-QE128

+ 1321x-SRB

* 1321x-NCB
*  1323x-RCM
* 1323x-REM

The example provided in this guide uses the Remote Control Motherboard (RCM) as the primary hardware
target. The Remote Control Motherboard (RCM) has a Modular Reference Board (MRB) plugged into it.
The Remote Extender Module (REM) has a Modular Reference Board (MRB) plugged into it. For more

information about these boards see the /323x Development Hardware Reference Manual (1323xDHRM).

1.2 SMAC Software

Download the latest version of the SMAC which is part of BeeKit, from Freescale. The SMAC Codebase
release notes provide a list of the currently available SMAC demonstration applications.

CAUTION

Ensure that CodeWarrior and its plug-ins are completely up to date. Before
proceeding, follow the CodeWarrior update process as described in the
Freescale BeeKit Wireless Connectivity ToolKit Quick Start Guide
(BKWCTKUG).

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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1.3  Generating an Application in BeeKit

This section shows how to generate an SMAC demonstration application using BeeKit. Because all of the
SMAC demonstration applications are generated from BeeKit, this section is used as a reference where
needed for several tasks required by some but not all of the SMAC demonstration applications. The

exceptions are noted as required.
1. Launch the BeeKit GUI and the BeeKit main window appears as shown in Figure 1-1.

EBX

# Freescale BeeKit

Fle Solution  Project  Help
w1 W W MRl O a0 |

Start Page |Praperty List | Search Resuks|

Solution Explorer

* Freescale
BeeKit"

Using Beekit HCS08 SMAC Codebase 2.0.3. Select Other Codebase...

Recent Solutions Getting Started

TestingSMACZpOpacv2a2.. A A
Testing2.0.3_Candidate2... — 1.
My Solution testingCandid... » To start developing a selution using BeeKit: Select "File->Mew project”, or press "Create: New
- Project. " in the "Recent Solutions” window

Open: Solution
Create: Mew Project.. 2

Select the type of project and define the name and directory location =
Beeh(t(T) wersion 1.8.16 is naw.. Select a Connectivity Test to make a Connectivity Test project
Freescale products achieve Zigh

To add multiple projects ta the same solution. select "Solution->Add project” ar right click on

the selution name in the Solution explorer and select "Add project”. @

@ Beskit Documentation

Error List | Qutput \

Error Description Crigin

Documentation View; Codebiase Documentation &

Ready

Figure 1-1. BeeKit Graphical User Interface

2. Click on "Select other codebase" to change codebase as shown in Figure 1-2

# Freescale BeeKit
Fie  Soltion Project Help
i C P30 B s se QD

Start Page | Property List | Search Resus |

%2, Freescale

# BeeKit"

Using Beekit HCS08 SMAC Codebase 2.0.3 Select Other Codebase...

Recent Solutions

TestingSMAC200p3CV202.. A
Testing2.0.3_Candidate2.
My Solution testingCandid... ¥

1

To start developing a solution using BeeKit: Select “File->New project”, or press “Create: New
Project..” in the "Recent Solutions” window

Open Solution.

Create: New Project 2

Select the type of project and define the name and directory location
For Example:

BeekA(TM) version 1.9.16 s now.

Select a Connectivity Test to make a Connectivity Test project

Freescale products achieve Zigh.

3.

To add multiple projects to the same solution, select “Solution->Add project” or right click on
Documentation

the solution name in the Solution explorer and select “Add project”. 2
; # 3 X Find 4

‘ & @ Beekit Documentation
Messages

Error st | output
Error Description Origin

Documentation View:  Codebase Documentation )

Ready

Figure 1-2. Select Other Codebase

The Set Active Codebase window appears as shown in Figure 1-3.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Introducing the SMAC

3. Select the appropriate SMAC Codebase as shown in Figure 1-3.

Set Active Codehase

Select a codebase and click "Set Active" ta change the active codebase:

Active | Codebase A Platform Protacaol Minimurn IDE Yersion Install Date
B?Ek't HCSUB SMAC Codebase 1 07 HCsS08 Freescale SMAC CodetWarrior 6.1 2009-05-19
HCS08 Freescale SMAC Code'warrior 6.1 2009-05-19
ARMFIMC1322% w2, 1 SynkroRF IAR EWARM 5,20 2009-09-04
program rrCeE ey ARMTIMC1322% w2, 1 ZigGee RF4CE IAR EWWARM 5,20 2010-03-12
HCS08 IEEE 802.15.4 MAC Codevarrior 6.1 2010-05-20
AN ARM7: MC13224 v2, ... ZigBee 2007/Pro TAR EWARM 5 40 2010-10-07
ARMF MC13224 v2,,..  IEEE 802.15.4 MAC IAR EWARM 5,40 2010-10-07
ARMF: MC13224 v, .., Freescale SMAC IAR EWWARM 5,50 2010-10-07

HC=08 ZigBee 2007/Pro CodeYarrior 6.1 2010-10-07

[Add Codebase Folder. ., ] [ Edit Codebase Info... ] [ Remove Codebase ] [ Set Active ]

Figure 1-3. selecting SMAC Codebase

In BeeKit, a Codebase is a set of files and rules that permit users to generate usable applications.

4. Create a new project by selecting File->New Project in BeeKit. Then select the project template
to use from those available as shown in Figure 1-4.

—
New Project X
Project types: Templates:
Connectivity Test
= Other Project Types Genetic Demo
. Salutions Wireless UART
Prioject Mamne: ‘ |
Seltion Mare: My Solution |
Location: ‘C:\Ducuments and SettingslUser\My Documents \ E]

Figure 1-4. Creating a new project

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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If users create a new project and there is not an existing solution, then users, by creating the project,
are also creating a solution. Users must specify a name for the solution.

5. If the demonstration application requires it, add other projects to the current solution as shown in
Figure 1-5.

If the demonstration application requires different evaluation boards, create a new project with the
proper configuration for each evaluation board.

Bxpert SN,
Expert ard Opiry Salution in Codaliarmee. ..

Export FroperDes. ..
Import Properties. ..

Vakoate Soton.,

Irmpart Pr '
=

G4 7T B

Properies..,
Expand Al
Colapse A1
||
Figure 1-5. Adding a New Project to a Existing Solution

6. Modify the project properties in BeeKit as shown in Figure 1-6. Use the BeeKit online help for
assistance.

Start Page | Property List | search Resuls|

Solution Explaorer
(= [ My Solution (Beekit HZS08 SMAC Codebase 2.0,3)
= E-_‘ Connectivity Test
L] Platform
CHAMNMELLS =] sMac
Defaulk Uart Port SCI_Portl lj Connectivity Tesk
Default Cukput Power =]
Defaulk Crystal Trim 115
Default Mode Tx_Operation
Defaulk Payvioad 20
Mumber of packets for PER 1000

Figure 1-6. Software Component Properties in BeeKit

7. Validate the solution as shown in Figure 1-7.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Solution Explorer

_‘j Export Solution. ..

Export and Open Solution in Code\Warrior ...

Export Properties...
Import Properties...

yalidate Solution... |

Aidd Project...

s|lry B

Import Praject.. .
Properties. ..

Expand Al
Collapse Al

Figure 1-7. Validating a Solution

If the system detects any errors, a brief description of the error appears in the Messages section
located in the lower left corner of the BeeKit Main window, under the Errors tab as shown in
Figure 1-1.

8. After validating the solution, users must import the solution into CodeWarrior as described in the
Freescale BeeKit Wireless Connectivity ToolKit Quick Start Guide (BKWCTKUG) then return to
Section 1.4, “Loading Applications Into a Board Using the BDM” to build and load the application
to a board.

1.4 Loading Applications Into a Board Using the BDM

After the solution is imported into CodeWarrior as described in Freescale BeeKit Wireless Connectivity
ToolKit Quick Start Guide (BKWCTKUG), users can now build and load the application to a board. This
example uses the Connectivity Test, but also works with all currently available SMAC applications.

1. From the CodeWarrior main window, select the previously created project and click on the “Build*
button as shown in Figure 1-8.

@ ¢/C++ - CodeWarrior Development Studio

File Edit Refactor Navigate Search Project Run Profiler I Processor Expert Window Help
o B i FnE a6 [K-]e-
%) CodeWarrior Projects 7 ='lm
-

I®=]

|82 ]1%

B & £ | Fie Name |

File Name Size  Type

Figure 1-8. Build Button

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Introducing the SMAC

If required, the IDE builds the target and provides information messages, reports errors, and
displays warnings as needed.

2. If no errors are encountered from the build process, connect the BDM to the target.

The blue LED on the P&E Multilink turns on if the connection to the PC is functioning.

The yellow LED on the P&E Multilink turns on if the cable is properly connected to the target.
3. Click the Debug/Run button as shown in the top left corner of Figure 1-9.

(3)e-a-

Figure 1-9. Debug Button

If the connection to the USB BDM debugger is in place and the polarity to the BDM interface is
correct, the debugger tries to download the binary to the target.

After the FLASH memory is programmed, the Default/Main debugger window appears as shown
in Figure 1-10.

 Debug - Connectivity Test/Application/Source/main.c - CodeWarrior Development Studio
Fle Edit Refactor Mavigate Search Project Run Profiler  PEMicro

essor Expert Windon  Hefp

(i OG- &P 4 | %5 Debug |ER CloH+
F5 Debug 5 [ i ¢ m > 7 7 B 69=ariables 5 - % Breakpoints | 0 Cache | 4 Registers | B Modulss =8
&l [E] Connectivity Test [Codetiari +08 @ & =
[ r
MHame Value Lecation b
ended: Signal Hal'received, Descriptior alted thread, ) " T — T =
\ain() D:\Profiles|b30245|My DocumentsiMy Solutio £ ga Tt “FFE' > H 5 T Eged
ICPSD ataRequest () D:\Profiles|b3024S|Hy De %7 DauETXDalZ:u er 000000611 UXUUUE]E PE\]Ed
= 1 0x00FFCI (0X0OFFCLY) 0xD0fFC T gz””;x';a(k;t Exsgsgsgsg Exssszzd‘gaged
o DHProfiles\ba0zas|My Documents\iy Solutiont\Connectivity Test\Connectiviey Test|Connctivity Test.abs (4128/11 4 onporac X 2 s
64 ewSwitchl ‘o 0x0006F8" Paged ~
< >
< >
€ main.c &2 = O 2= Disassembly 53 G Outine =
Enter location here ¥ @ BlB]T
/

: -~
" void main(void)

| % 006605:  ACD06396 CALL 0x006396 P

HCUInit(); 217 InitProject ();
R 006609:  ACOOS68B CALL OxOOS68B 1
Enel Le Tncerrupss; 218 EnableInterrupts:
’ 00660d:  9A CLI
221 Inics E
/% SMAC Initialization #/ nit3mac ()
Initswae () ; 00660e:  ACOOS767 CALL OxO06767 1
: 222 id) MLMEXtalidiust (tes
(void) MLMEEtalidiust (testTrirmValue) ; (void) alkdjust (te
006612:  CBO6FS LDA DxDEFS
006615:  ACODS34E CALL DxDDS34E 1
/#Prints the Telcom the UART and LCD#/ X
Printenn (emAFreesna | elomm . abetan| tllartPars e v 2zs Printlenu(cusFreescalelcy
<

B console 13 2 Tasks| [ Memory | 48 Remote Systers | 8] Target Tasks | [21 Problems | () Executables | [ Memory Browser ERA 4- =0

HCS08, Connectiviy Test, abs

Figure 1-10. Debugger Window

4. To run the program, users have two options:
a) Disconnect the BDM cable from the board and push the Reset button on the board once.
b) Leave the BDM cable connected and click on the Run/Resume button as shown in Figure 1-11.

&5 B 0

Figure 1-11. Run/Resume button.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Introducing the SMAC

The loading process described in this section applies to all currently available SMAC applications.

1.5 IDE Considerations

The SMAC does not support the device initialization feature of CodeWarrior.

1.6 UART/USB Virtual Com Port Setup

This section describes how to set up the UART/USB virtual Com port for the Connectivity, Wireless
UART and the rest of the demonstration applications. Figure 1-12 shows the default SMAC RS-232
settings.
1. Inthe PC terminal program, set the correct baud rate, data bits, parity, COM port, and flow control
as shown in Figure 1-12.

Port Settings |

Bits per second: m
Data bits: lﬁ
Parity: lm

Stop bits: lﬁ

Flow control:

Restare Defaults
Ok I Cancel I Apply |
Figure 1-12. Default SMAC RS-232 Setting

Users are now ready to reset the boards and start the demonstration applications.

2. Inthe PC terminal program, set the properties in the optional settings as shown in Figure 1-13.

— ASCI Sending
¥ Send line ends with line feeds

IV Echa typed characters locall

Line delag: ID millizeconds.
LCharacter delay: ID milizeconds.

— ASCI Receiving
[ Append line feeds to incaming line ends
[~ Fomee incoming data ta 7-bit A5C11

¥ Wirap lines that exceed terminal width

(i]8 i Cancel |

Figure 1-13. Additional Terminal Program Settings

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Introducing the SMAC

3. Connect the boards to a USB cable, the USB driver is required and do not use a USB hub. The
driver is located in the following directory:
<INSTALL DIR>\Freescale\Drivers

The BeeKit CD image is available from the Freescale ZigBee web site at
www.freescale.com/802154.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Chapter 2
Wireless UART

The Wireless UART demonstration application uses the Freescale IEEE 802.15.4 family of boards to
communicate at typematic rates over the air from one board to another. This allows users to implement a
UART-to-Wireless communication bridge.

The following is a simplified example and the code as it exists cannot be used as a cable replacement. If
cable replacement is the goal, then queues, buffers, and other constructs must be added to increase the
reliability and efficiency of this demonstration.

The Wireless UART application now includes PAN ID and Address ID filtering. Only boards with the
same PAN ID will be able to communicate between themselves. Users can choose the Destination Address
ID for each message. The application implements acknowledge messages over the air (OTA). However,
this feature is optional and can be disabled at compile time.

21 Generating the Wireless UART Application

The Wireless UART demonstration requires at least two boards to perform Over-the-Air (OTA)
communication. At least two projects are needed to correctly run this demonstration.

Generate the application with BeeKit and download to each board using the steps as shown in Chapter 1,
“Introducing the SMAC”.

2.2 Compile and Load the Wireless UART Application

To compile and load a demonstration application into the evaluation boards, see Section 1.4, “Loading
Applications Into a Board Using the BDM”.

2.3  Starting the Wireless UART Application

1. Configure the Com Port as shown in Section 1.6, “UART/USB Virtual Com Port Setup”.

2. Connect each board to a USB cable and a USB port (one PC for each board) and ensure they are
enabled as shown in Section 1.6, “UART/USB Virtual Com Port Setup”.

3. Press the Reset button once on both boards. The terminal displays text as shown in Figure 2-1.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Wireless UART

“& UART Connection - HyperTerminal D@gl

File Edit WView Call | Transfer Help

D @3 08 &

1 1
i Wireless UART typematic DEMO i
1

My Address ID...................... Bx01
Current PAN ID..................... 0xAA
Current destination Address ID..... OxFF

—Press [11 to change my address ID

—Press [2]1 to change the PAN ID

—Press [3]1 to change destination address ID
—Press [&4]1 to start Tx/Rx messages OTA

‘Connected 0:00:31 Auto detect 38400 8-N-1 | UM

Figure 2-1. Wireless UART Reset UART Start Screen

2.4  Entering My Address ID, PAN ID and Destination Address ID

The My Address ID field is defined at compile time and filters the incoming messages. If the incoming
message is a broadcast message (destination address ID = OxFF) or if it has its destination address equal
to My Address ID, the message is processed as a received message by the application. Otherwise, the
message is ignored.

The My Address ID, PAN ID and Destination Address ID may be changed by following the directions
from the main menu. The default values for these three fields are selected at compile time.

1. To change the My Address ID value, press "1" from the main menu screen and the My Address ID
string appears as shown in Figure 2-2.

“& LUART Connection - HyperTerminal B@gl

File Edit View Call Transfer Help

0O & 3 DH &

1 1
i Wireless UART typematic DEMO i
1

Wy Address TD...................... =01
Current PAN TID..................... A=AR
Current destination Address ID..... 0xFF

-Press [1] to change my address ID

-Press [2] to change the PAN ID

-Press [3] to change destination address ID
~Press [4]1 to start Tu/Rx messages OTA

>1
Type new my address ID (0x00 to OxFE)}: Ox_

Connected 0:01:40 Auto detect 38400 &-N-1 C HUIM

Figure 2-2. My Address ID String

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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2. To change the PAN ID value, press "2" from the main menu screen and the PAN ID string appears
as shown in Figure 2-3.

“& UART Connection - HyperTerminal
File Edit Yew Call Transfer Help

he &3 0B

1
Wireless UART typematic DEMO i
1

My Address ID.......... .. .. .. ...... Ax01
Current PAN ID..................... 0=AA
Current destination Address ID..... OxFF

-Press [1] to change my address ID

-Press [2] to change the PAN ID

-Press [3] to change destination address ID
—Press [4] to start Tx/Rx messages OTA

>2
Type new PAN ID {0xB0 to BxFF): Bx_

Connected 0:02:26 Auto detect | 38400 8-h-1 SCROLL CAPS | pUm | Ceptuee

Figure 2-3. PAN ID String

3. To change the Destination Address ID, press "3" from the main menu and the Address ID string
appears as shown in Figure 2-4.

“& UART Connection - HyperTerminal |‘:||E|®
File Edit Yew Call Transfer Help

D @8 DBy

1
Wireless UART typematic DEMO i
1

My Address ID.......... ... ... Ax01
Current PAN ID..................... 3=AA
Current destination Address ID..... OxFF

-Press [1] to change my address ID

-Press [2] to change the PAN ID

—Press [3] to change destination address ID
—Press [4] to start Tx/Rx messages 0TA

>3
Type new Destination Address ID (0x00 to OxFF, 0xFF for broadcast): 6x_

Connected 0:02:42 Auto detect | 33400 8-N-1 SCROLL CAPS UM |

Figure 2-4. Destination Address ID String

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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The Hyper Terminal screen is not cleared when these modes are requested. The screen only clears when
the main menu is refreshed.

Users can choose values from 00 to FF in these modes. If an invalid character is entered, the Invalid
command/value string appear as shown in Figure 2-5.

The My Address ID, PAN ID or Destination Address ID screen is refreshed below the Invalid value string.
so that users can enter another My Address ID, PAN ID or Destination Address ID.

“& UART Connection - HyperTerminal

File Edit wiew Cal Transfer Help

D& @ 5 D @

1 1
i Wirdless IART typenatic: HENG i
1 1

My Address ID...................... 0x01
Current PAN ID. ... .. .. ... ... ...... 0xAA
Current destination Address ID..... BxFF

—Press [1] to change my address ID

-Press [2] to change the PAN ID

-Press [3] to change destination address ID
-Press [4] to start Tx/Rx messages OTA

>5
Invalid value, please try again.
>

Connected 000346 Auta deteck 38400 5-M-1 R UM
Figure 2-5. Wireless UART Invalid Command/Value String
NOTE

Only when a valid value (00 to FF) is entered for either the My Address ID,
PAN ID or Destination Address ID values will users be able to return to the
main menu.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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4. After a valid value is entered, and users are ready to start sending or receiving messages over the
air, press option "4" from the main menu. The screen is cleared and the "typing a message" screen
appears as shown in Figure 2-6. This window allows users to send the data that was typed into one
Hyper Terminal windows and see all the messages received displayed in the other Hyper Terminal
window.

“& Uart Connection - HyperTerminal B@@

File Edit Wiew Call Transfer Help

DE =5 0©

-To return to main menu screen press the next sequence:
%
Enter

My Address ID: B@x@1, PAN ID: @xAA, Destination Address: BxFF
Type vour message here:_

Connected 0:03:09 Auto detect 38400 5-N-1 & UM

Figure 2-6. Wireless UART Typed Message Screen

5. To return to the main menu to change the My Address ID, PAN ID or Destination Address ID, enter
the following character sequence:

* Enter
6. Once both boards are reset, connectivity is established and a valid My Address ID, PAN ID or
Destination ID have been entered, type some characters in the HyperTerminal Session (Board 1)

window (Figure 2-7) and the typed message appears on the other PC’s HyperTerminal Session
(Board 2) window (Figure 2-8).

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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=

“& UART Connection - HyperTerminal |-7|| Dl

File Edit View Call Transfer Help

0% =3 085

-To return to main menu screen press the next sequence:
= Enter

My Address ID: Ox81, PAN ID: OxAA, Destination Address: BxB2
Type vour message here:

Hello Horld?t!_

‘Connected 0:07:01 Auto detect 38400 5-M-1 LM 5F

Figure 2-7. Wireless UART Board 1 (Output to Board 2)

“& UART Connection 2 - HyperTerminal
File Edit ‘iew Call Transfer Help

D@ &8 0B

~-To return to main menu screen press the next sequence:
= Enter

My Address ID: 0xB2, PAN ID: OxAA, Destination Address: 0x01
Tupe vour message here:

Hello Horldttt_

Connected 0:01:28 Auto detect 38400 8-N-1 O SATE | NUM

Figure 2-8. Wireless UART Board 2 (Input from Board 1)

Because the Wireless UART demonstration is a two-way communication protocol, the boards retry their
packets up to three times if an acknowledgement is not received. As already stated, this application
highlights a very basic SMAC wireless UART implementation and because it is a basic demonstration
application, it is not intended for large file transfers.

NOTE

Users can disable the configuration mode so that the application defaults
directly to the typing message window (Figure 2-6) with the default values
for My Address ID, PAN ID and Destination Address ID already loaded.
This option is included for users who do not need to change the ID values.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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2.5 Over The Air Package Structure

Wireless UART

This section describes the Over the Air data frame format that the Wireless UART application implements
for the PAN ID, Address ID and the My Address ID.

Table 2-1. Over the Air Date Frame Format

Field PAN ID Destination Address ID My Address ID Message Payload
Length 1 byte 1 byte 1 byte
Value 0x00 — OxFF 0x00 — OxFF 0x00 — OxFF Up to 120 bytes
Personal Area | Address ID of the node that | Address ID of the local node
Description | Network ID. must receive the package | that will transmit the package.
(OxFF for broadcast)

2.6 Hardware Interface

The Wireless UART software uses the built-in hardware on the target boards (LEDs, Switches, Touch

pads, and Keyboard) to perform Wireless UART application functionality.

2.6.1 Hardware Usage (Board by Board)

« MCI1323x-RCM
— Four LEDs
— Touch pad

— Two keys from keyboard
+ MCI1323x-REM
— Four LEDs
— Two keys from keyboard
« MCI1321x-NCB
— Four LEDs
— Two switches
« MCI1321x-SRB
— Four LEDs
— Two switches
* 1320x-QE128-EVB
— Four LEDs
— Two switches

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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2.6.2 Hardware Interface Description

The Hardware Interface allows users to navigate Wireless UART application functionality using the
switches, LEDs, buttons, touch pad, etc. of the board under test.

2.6.2.1 Switch Functionality

The switches or keys from keyboard, increase or decrease the channel number used for receiving and
transmitting packages over the air.

* SWI increases the channel number

*  SW2 decreases the channel number

2.6.2.2 Touch Pad

The touch pad interface is only available on the 1323x RCM. The touch pad increases and decreases the
channel number. Users flick the touch pad interface to change the channels as shown in Figure 2-9.

Flick Left (Decrease Channel) Flick Right (Increase Channel)

Figure 2-9. Wireless UART Touch Pad Operation

2.6.2.3 LED Functionality (Channel Selection)

* LEDI turns ON momentarily every time a package is transmitted or received.

* By pressing SW1 or SW2, the LEDs display the current channel number (using binary) as shown
in Figure 2-10. The LED display is persistent for few seconds to allow users to see which channel
is currently selected. Channels range from 11 to 26 and only a partial list is shown in Figure 2-10.

O O o o Channel 11

LED1 LED2 LED3 LED4
o o o L.J Channel 12

LED1 LED2 LED3 LED4
O O Q o Channel 13

LED1 LED2 LED3 LED4
O m O O Channel 15

LED1 LED2 LED3 LED4
ﬂ m o Channel 17

LED1 LED2 LED3 LED4
g O Q) O Channel 21

LED1 LED2 LED3 LED4
o Channel 23

[0
[0
o)

LED1 LED2
Figure 2-10. Binary Channel LED Display (partial)

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Chapter 3
Connectivity Test

The connectivity test evaluates the basic connectivity between two transceivers. Both the transmitter and
receiver are supported under the same Connectivity Test application. The Connectivity Test has two
interfaces, a serial interface that works through a PC terminal program and a manual user interface that
uses the buttons, switches, etc., on the boards to perform the functions. The Connectivity Test supports the
following functionality:

»  Works for receive or transmit modes

» Configure the transceiver in a specific test mode to test transceiver RF performance. The transmit
tests are as follows:

— IDLE
— Pseudorandom Binary Sequence (PRBS) Pulse transmit
— Modulated transmit
— Unmodulated transmit
— Packet Error Rate (PER) transmit
— Range Test transmit
The receive tests are as follows:
— IDLE
— Continuous receive
— Packet Error Rate (PER) receive
— Range Test receive
— Energy Detect scan
* Set the 802.15.4 operating channel
* Set output power
* Adjust crystal trim values
* Adjust Range and PER tests packet length
* Radio Register Edit (Allows users to modify direct and indirect radio and MCU access registers
during run time.)

Two interfaces are implemented to use this application: a manual interface that uses the push buttons on
the boards and a terminal based serial interface that uses menus to navigate application functionality.

Only one interface can be selected at a time. Both interfaces can not been active at the same time. The
interface type is selected when starting the application. Pressing “enter” in the Hyperterminal enables the
serial interface. Pressing SW1 on the board under test enables the manual interface.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Connectivity Test

3.1 Generating the Connectivity Test Application
The Connectivity Test demonstration requires at least two boards to perform Over-the-Air (OTA)
communication. At least two projects are needed to correctly run this demonstration:

* Connectivity Test for RCM

* Connectivity Test for REM

Generate the application with BeeKit and download to each board using the steps as shown in Chapter 1,
“Introducing the SMAC”.

3.2 Compile and Load the Connectivity Test Application

To compile and load a demonstration application into the evaluation boards, see Section 1.4, “Loading
Applications Into a Board Using the BDM”.

3.3  Starting the Connectivity Test (Serial Interface)

To start the connectivity test (serial interface), perform the following tasks:
1. Configure the Com Port as shown in Section 1.6, “UART/USB Virtual Com Port Setup”.

2. Connect each board to a USB cable and a USB port (one PC for each board) and ensure they are
enabled as shown in Section 1.6, “UART/USB Virtual Com Port Setup”.

3. Press the Reset button once on both boards. The terminal displays text as shown in Figure 3-1.

“& salma - HyperTerminal

File Edit “ew Call Transfer Help

~
it
it
i =
# e
L2 I 4
=
s
* #
PERENE
L
I ¢
it it |
i = # FREESCALE
# e
b SEMICONDUCTOR
# =
it 2818
it
it Connectivity Test Demo
—Press enter to start
v

Connected 1:07:20 ANSI 35400 5-M-1 MM

Figure 3-1. Starting the Connectivity Test

1. Press “Enter” to start the application.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Connectivity Test
The terminal appears as shown in Figure 3-2. The first list details key shortcuts available at any
screen, then the main menu appears. The last line shows the current configuration.

0@ =3 DB &

Connectivity Test Interface short cuts

-Press [t]1 for Tx operation

-Press [r] for Rx operation

-Press Lagl for channel up

-Press Lwl for channel down

-Press [al for Power up

-Press [s] for Power doun

-Press [z] for Crystal Trim up
~-Press [x] for Crystal Trim down
—Press [nl to increase the Payload
—Press Iml to decrease the Pavload
These keys can be used all over the application to change
the test parameters

1
1
| Select the Test to perform
1

1
-Press [1] Continuous tests
-Press [2] Packet Error Rate test
-Press [3] Range test

-Press [4] Radio registers edit

Mode Tx, Channel 15, Power B8, Crystal Trim 115, Payload 820 >

Connected 0:01:12 Auto detect 38400 8-N-1

Figure 3-2. Connectivify Test Main Menu

2. Use the shortcut keys as shown in Figure 3-2 to configure the role (TX or RX), channel, power
level, crystal trim and payload length as needed.

NOTE

One board must be used as the transmitter and the other board used as the
receiver. This is required for the PER and Range Tests, but not for the
continuous mode tests.

3. Select the type of test to perform by pressing “17, “2”, “3” or “4”.

3.4 Connectivity Test Applications

The Connectivity Test application combines the following applications:
* Test Mode (Continuous transmit or receive)
» Packet Error Rate (PER)
* Range testing
* Radio Register Edit

The following sections describe each of these tests.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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3.41 Test Mode (Continuous Transmit or Receive)
Test Mode allows users to test the RF performance of the transceiver for basic transmitter and receiver
functionality. The Test Mode application is a collection of modes consisting of the following tests:

« Idle

* Transmission 9th Order Binary Polynomial (PRBS9)

* Modulated Transmit

* Unmodulated Transmit

* Receive

* Energy Detect

* Scan

3.41.1 Selecting the Continuous Transmit/Receive Mode

To select a test mode, press the appropriate key as shown in Figure 3-3. Figure 3-3 shows options for both
transmit and receive modes.

fay S

D= & =B &

[t] Tx [ql Ch+ [al Pwr [z] Trm+ [n] Pyld+
[r] R« [wl Ch- [s] Pw- [x] Trm- [m]l Pyld-

1
1
Continuous Test Menu |
1
1

—Press [1] Idle

-Press [2] Continuous PRBS Transmission

-Press [3] Continuous Modulated Transmission
-Press [4] Continuous Unmodulated Transmission
-Press [5] Continuous Reception

—Press [6] Continuous Energy Detect

-Press [7] Continuous Scan

-Press [pl Previous Menu

Now Running: Idle mode

Mode Tx, Channel 15, Power 08, Crystal Trim 115, Payload 020 >

| Connected 0:02:18 Auto detect 38400 8-M-1

Figure 3-3. Continuous Transmit/Receive Test Mode Menu

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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3.4.2 Spectrum Analyzer Captures

The measurements shown in this section are example illustrations of the Test Modes and were captured
from a MC1323-REM using the F-antenna. These measurements are radiated measurement and not
conducted measurements.

3.4.21 Idle Mode

The Idle Mode captures the noise floor as shown in Figure 3-4.

< @A) >

Center 2.405 GHz Span 10 MHz
Figure 3-4. Idle Mode

3.4.2.2 PRBS9Transmit Mode
The PRBS9 Transmit Mode captures the 9th Order Binary Polynomial as shown in Figure 3-5.

< &R >

i
RN

N i

B

A LL>

Center 2.405 GHz Span 10 MHz
Figure 3-5. PRBS9 TX Mode

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Connectivity Test

3.4.2.3 Receive Mode

Figure 3-6 shows the Receive Mode. Because the radio is in receive mode, there is little or no energy
captured in the selected channel band.

Center 2.405 GHz Span 10 MHz
Figure 3-6. Receive Mode

3.4.2.4 Transmit with Modulation

Figure 3-7 shows transmit mode with modulation.

&
6

Center 2.405 GHz Span 10 MHz
Figure 3-7. Transmit With Modulation

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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3.4.2.5 Transmit without Modulation (CW Mode)
Figure 3-8 shows Continuous Wave (CW) Mode.

< QA >

26 ‘ l |
|I|| I.
e | I SN
| \ [\
56 —l j— 1L P | = =

= ¥

Q

Ny «.-i,a*'-'l"df W v

Center 2.405 GHz Span 10 MHz
Figure 3-8. Transmit Without Modulation (CW Mode)

3.5 Packet Error Rate (PER) Test

The Packet Error Rate (PER) test is a unidirectional test that sends a number of packets from a transmitter
to a receiver all on a single channel. The packet length is configurable (default length is 20 bytes of data
with 2 bytes of SMAC). The results of the packets received are displayed at the end of the transmit cycle
on the receive side.

3.5.1 Starting the PER Test

Ensure that both the Connectivity Test boards are on the same channel, one configured to receive and the
other configured to transmit. The PER-TX board and the PER-RX board are asynchronous to each other
which means that the PER-TX board does not know when the PER-RX board is on. Users must place the
PER-RX board into Listen Mode prior to setting the PER-TX board into Transmit Packet Mode. If this is
not done correctly, the reported packet error rate may be incorrect.

Select the Packet Error Rate option on both the Connectivity Test TX and Connectivity Test RX boards,
and follow the instructions as shown in the menus in Figure 3-9 (PER Transmit) and Figure 3-10 (PER
Receive).

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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|

[t] Tx [q]l Ch+ [al Pw+s [z] Trm+ [nl Pyld+
[r] Rx  [wl Ch- [s] Pw- [x] Trm— [ml Pyld-

PER Tx Test Menu

Choose the amount of packets to send:

1 =l Packet [1] = 25 Packets
- 188  Packets [3] - 508  Packets
- 1888 Packets [5] - 2088 Packets
- o888  Packets [7] - 108600 Packets
- 65535 Packets

[
[
[
[
[

CoOCh PR

]
]
]
1

-Press [pl Previous Menu

Mode Tx, Channel 15, Power B8, Crystal Trim 115, Pavload 028 >

& |

Connected 0:03:07 Auto detect 38400 8MN-1

Figure 3-9. Packet Error Rate Test (PER Transmit)

r Terminal

B

¥ [aql Ch+ [al Pw+ [z] Trm+ [n] Pyld+
¥ [wl Ch- [s] Pu- [x] Trm- [ml Pyld-

1 1
i PER Rx Test Menu i
1 1

-Press [space barl to start/stop Receiving Packets
~Press [pl Previous Menu

Mode Rx, Channel 15, Power B8, Crystal Trim 115, Pavload 020 >

B il

Connected 0:05:51 Auto detect 38400 8-N-1

Figure 3-10. Packet Error Rate (PER Receive)

Set the the appropriate role (Transmitter or Receiver) using the shortcuts and select “2* on the main menu
to enter the PER TX and PER RX applications.

To start the test press the space bar to start the PER RX application. On the PER TX application, configure
the payload size by using “n” to increase and “m* to decrease the payload. The default payload value is
20. Select option 0 to 8 from the menu to define the total number of packets to transmit.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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3.5.2 PER Operation

If a packet is received, the application displays “Packet nnn” through the UART connection where ‘nnn’
is the amount of received packets.

These values are shown in Figure 3-11. When the test ends, the total packets received versus the total
packets sent is also displayed on the PER RX application.

Ble Edt View Cal Transfer Hep

b= 3 @B/ F

Packet 410
Packet 411
Packet 412
Packet 413
Packet 414
Packet 415
Packet 416
Packet 417
Packet 418
Packet 419
Packet 420
Packet 421
Packet 422
Packet 423
Packet 424
Packet 425
Packet 426
Packet 427
Packet 428
Packet 429
Packet 430
Packet 431
Packet 432

Connected 0:03:30 Autodetect | 33400 3-N-1

Figure 3-11. Output During PER Test

3.6 Range Test

The Range Test uses the Link Quality Indicator (LQI) to monitor the variation of distance between the
transmitter and the receiver during a normal transmission. This test uses two devices, one configured as
the transmitter and the other as the receiver.

During the Range Test, the transmitter sends a message and the receiver calculates the LQI of the received
packet as shown in Figure 3-12. This process is repeated until the user stops the test.

“& salmita - HyperTerminal EJ E|E|

File Edit View Call Transfer Help

0= 5 DhEH &

Range Test Rx Running

—27
—27
—27
—27
27
—27
—27
—27
-27

Ll -

Range Test Rx Stopped
Average LQI -27

Press [enter] to go back to the Range Rx test menu_

Connected 0:09:36 ANSTW 36400 8-N-1 UM

Figure 3-12. Range Test

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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3.7 Continuous Energy Detect (ED)

The Connectivity Test supports an ED operation which monitors and reports the RF energy level detected
on one selected channel. The ED displays this value in dBms as shown on Figure 3-13.

“& salma - HyperTerminal

=

File Edit Yew Call Transfer Help

S B B

Press [pl to stop the Continuous ED test
Energy on the Channel 11 = —-?5dBm
Energy on the Channel 11 : -25dBm
Energy on the Channel 11 = —?5dBm
Energy on the Channel 11 : -25dBm
Energy on the Channel 11 = —?5dBm
Energy on the Channel 11 : -25dBm
Energy on the Channel 11 = —?5dBm
Energy on the Channel 11 : -25dBm
Energy on the Channel 11 = —?5dBm
Energy on the Channel 11 : -25dBm
Energy on the Channel 11 = —?5dBm
pEnergy on the Channel 11 : —-25dBm

Press [enter] to go back to the Continuwous test menu

Connected 1:46:08 ANSIW 36400 8-M-1 MM

Figure 3-13. Energy Detect Report

3.8 Continuous Scan

The Connectivity Test supports an Continuous scan operation which monitors and reports the RF energy
level detected on each of the 16 channels. The Continuous scan displays this value in dBms as shown on

Figure 3-14.

salma - HyperTerminal
File Edit Yiew

Call Transfer Help

Press [pl
Results
Results
Results
Results
Results
Results
Results
Results
Results
Results
Results
Results
Results
Results
Results
pResults

to s=top the Continuous SCAN test

-95,-95,-95,-89,.-95,-75,-72,-68,-87,-95,-95,-95,-95,.-95,.-95,-95
—95,-95,-95,-95,-95,-95,.-95,.-95,. 95,95, 95,95, -95.-95.-95.-95
-95,-95,-95,-95.-95,.-8%,.-95,.-89,-78,-95,-95,.-83,-95.-87.-95,.-95
-95,-95,-95,-95.-95,.-95,-95,-95,-95,-95,-95,.—95,—95.-95.-75,.-95
-95,-95,-95,-95,.-95,-95,-95,-95,-75,-89,.-64,-47,-69.-89.-81,-89
—95,-95,-95,-95,-95,-79.-77.-70,. 85,95, 95,95, -95.-95.-95.-95
-89.-85,-95,-95.-95,-95,-73,-95,-75,-95,-95,.-95,—81,.-95.-95,-95
-95,-95,.-83,-95.-95,.-95,.-95,-95,-95,-85,-95,.-53,.-83.-76.-95,.-8%
-95,-95,-95,-95.-95,-95,-95,-95,-95,-95,-95,.—95 . —77.-73.-95,.-95
—95,-95,-95,-95,-85,-95.-95,.-95,. 95,095,095, - 95, -95.-95.-95.-95
—95,-95,-95,-95,-95,-95.-95,.-95,. 95,905,095, -95.-95.-95.-95.-95
-95,.-85,.-95,-95.-95,.-95,.-95,-95,-95,-87,.-95,.-95,-95.-95,.-95,.-95
-95,-95,-95,-95.-95,-95,-95,-95,-95,-95,-95,.-95,.—87.—87.-95,.-95
—95,-95,-95,-95,-95,-95,.-95,.-95,. 95,95, 05,95, 95 -95.-95.-95
-89,-89,-85,-89,-95,-78.-95.-8%.-95.-95,.-72.-5%.-72.-95.-95.-95

i —95,.-95,.-83,.-95,.-95,.-85,.-95,.-89,.-95.-89.-72,-59.-68,.-89.-85.-95

Press [enter] to go bhack to the Continuous test menu _

Connected 1:46:56

ANSIW 35400 8-N-1 HUM

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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3.9 Crystal Adjustment

The Connectivity Test application includes the functionality to adjust the on board trim capacitance for the
MC1323x, 32 MHz crystal reference oscillator. This crystal trim value can be increased or decreased using
the “z* and “x“ shortcuts. The trim capacitance can be changed to center the oscillator frequency to the
target 32 MHz which minimizes the error frequency (in ppm).For more information on tuning the
oscillator, see the MC1323x Reference Manual.

The reference frequency can be directly monitored using either of the following GPIO pins:
+ 32M_OUT pin
* 32K OUT pin.

3.10 Radio Register Edit

The Radio Register Edit application allows users to modify radio and MCU direct and indirect access
registers during run time. When users select option four from the Connectivity Test Main Window
(Figure 3-2), the following screen appears.

P T e o)

[t] T« [ql] Ch+ [a] Pwr [z] Trm+ [n] Pyld+
[r] R« [wl Ch- [s] Pw— [x]1 Trm- [m] Pyld-

Radio Registers Edit HMenu

—Press [1] Override Direct Registers
-Press [2] Read Direct Registers
~Press [3] Override Indirect Registers
-Press [4] Read Indirect Registers
-Press [pl Previous Menu

Mode Tx, Channel 15, Power 88, Crystal Trim 115, Payload 020 >

Connected 0:06:31 Auto detect 38400 8-N-1

Figure 3-15. Radio Register Edit Main

To perform the register read and write functions, follow the on screen menus as they appear in the Edit
Registers windows. Select option [1] and the following screen appears.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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“& salma - HyperTerminal

File Edt Mew Cal Transfer Help

DD’M SDE

Querride Direct Registers

—Press [pl Previous Menu

—write the Register address in Hex and [enterl: BxBB43

—write the Register value to override in Hex and [enterl: Bxf5
Register overridden

—write the Register address in Hex and [enterl: Bx

|

%l

Connected 2:33:06 ARSI 35400 5-N-1 NUM

Figure 3-16. Radio Registers Edit Override Direct Registers
Select option [2] and the following screen appears.

“& salmita - HyperTerminal

B

File Edit Yiew Cal Transfer Help

0= 5 DB B

Read Direct Registers
—Press [pl Previous Menu

—write the Register address in Hex and [enterl: BxBB43
—Register value : BxF5

—write the Regizter address in Hex and [enterl: Bx_

|2

<

Connected 1:13:06 AN 35400 5-M-1 MUIM

Figure 3-17. Radio Registers Edit Read Direct Registers

Select option [3] and the following screen appears.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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¢ Connectivity Test Tx - HyperTerminal

Eile Edit Miew Cal

Help

O @48 MOH &

Override Indirect Registers

-Press [pl Previous Menu

-write the Register address in Hex and [enter]: OxAl

-write the Register value to override in Hex and lenter]: 0xAA
Register overridden

-write the Register address in Hex and [enterl: Bx

E

Connected 1:1%:04 Autodetect | 3840084-1 | SCROLL | CAPS | UM | Capture

. J&

Figure 3-18. Radio Registers Edit Override Indirect Registers

Select option [4] and the following screen appears.

Read Indirect Registers
-Press [pl Previous Menu
-write the Register address in Hex and [enter]: OxAl
-Register value : OxAR

-write the Register address in Hex and [enter]l: Bx

2

Connected 1:20:06 Autodetect | 3840084-1 | SCROLL | CAPS | UM | Capture

| J&

Figure 3-19. Radio Registers Edit Read Indirect Registers
NOTE

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0

When using the write register function, be aware that some registers are
read-only registers.
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3.1

Manual User Interface Mode

After the boards are programmed and connected, select the manual user interface by pressing SW1 on the
target board. The software uses the built in hardware in the target board (LEDs, LCDs, Switches, Touch
pads, Buzzers and Keyboard) to provide feedback to users about application functionality.

3.111

Manual Interface Test States

The Manual User Interface allows users to navigate Connectivity Test functionality using the switches,
buttons, touch pads, etc. of the board under test. Figure 3-20 shows the primary test state flow.

SWI/
Flick Right

SWL/
Flick Right

Channel

———

[

SWIY
Flick Right

[

SWIY
Flick Right

SWI/
Flick Right

SWL/ Tri \
rim coarse
Flick Right tune

Trim fine
tune

Figure 3-20. Manual User interface Primary Test State Flow

Using SW1 on the boards or the touchpad on the 1323x-RCM, users can step through the main test states
of the Connectivity Test in the following order:

1.

A

Change Channel (See Section 3.11.1.6, “Change Channels” for channel values.)
Change Power (See Section 3.11.1.7, “Change Power” for power values.)

Transmit Tests (See Section 3.11.1.8, “Transmit Tests” for transmit test options.)
Receive Tests (See Section 3.11.1.9, “Receive Tests” for receive test options.)

Trim Coarse Tune (See Section 3.11.1.10, “Trim Coarse Tune” for coarse tune values.)
Trim Fine Tune (See Section 3.11.1.11, “Trim Fine Tune” for fine tune values.)

NOTE

Users cannot step backwards through these options. They can only be
cycled through in order. Current status is displayed using either the LCD
(Section 3.11.1.5, “LCD display”) or the LEDs (Section 3.11.1.3, “LED
Functionality”).

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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3.11.1.1  Switch Functionality

The buttons perform the functions as follows:
*  SWI1 Selects the primary test state
* SW2 increases a value within that test state
* SW3 decreases a value within that test state
*  SW4 starts the selected test

3.11.1.2 Touch pad Functionality
The MC1323x-RCM board has a built-in touch pad. The touch pad performs functions using board
gestures as follows:

* Flick right selects an application mode (forward)

» Flick up increases a value

» Flick down decreases a value

* A single tap starts a test

3.11.1.3 LED Functionality

Four LEDs on the boards indicate the states and/or results of Connectivity Test functions. When the
application starts, all the LEDs toggle on and off to indicate the user that the application is ready to run.

Once SW1 is pressed, the LEDs represent the selected demonstration mode as follows:

m O O o Channel Selection

LED1 LED2 LED3 LED4

O L.J O O Power Select Mode

LED1 LED2 LED3 LED4

r r
I.l .] O O Test Transmit Mode

LED1 LED2 LED3 LED4

O O L’J O Test Receive Mode

LED1 LED2 LED3 LED4

r r
.’] O I.] O Coarse Trim Select Mode

LED1 LED2 LED3 LED4

O L?J m O Fine Trim Select Mode

LED1 LED2 LED3 LED4
Figure 3-21. Connectivity Test LED Display

When SW2/SW3 are pressed to select a different value, the new value is shown by the LEDs in sequence,
using binary code as the switches are pushed. These values are as follows:

1. First switch push, all the LEDS flash for a half second On and a half second Off.

2. Next switch push, the new value is displayed for two seconds.

3. Next switch push, all the LEDS again flash for a half second On and a half second Off.

4. The last switch push, the LEDs return to the demonstration mode.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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When running tests, the LEDs have different meanings as follows:
* For the Continuous Transmit Test, LED4 toggles to show that a Continuous Transmit Test is
running.
* For the Continuous Receive Test, LED4 toggles only when a packet is received.
* For the Continuous Energy Detect Test, all the LEDs show the Proportional Energy in the channel
in binary.
* For the Continuous Scan Test, the LEDs show the index of the best channel in binary.

» At the end of the PER test, the LEDs show the proportion of received packets. (All LEDs lit, all
packets received.)

» For the Range Test, the LEDs show the proportion of Link Quality. (All LEDs lit, excellent link
Quality.)

3.11.1.4 Buzzer

If the board in use has a buzzer, the buzzer will sound to indicate the finish of PER test in manual mode.

3.11.1.5 LCD display
When the Connectivity Test Application starts, the LCD displays a start screen as shown in Figure 3-22.

Figure 3-22. Connectivity Test, Start

Once SW1 is pressed the LCD displays the selected mode and the mode state or value as shown in
Figure 3-23.

Figure 3-23. Connectivity Test, Mode and Value Selection

When running the PER test, the LCD displays the Cumulative number of packets received, Cumulative
number of packets NOT received and Average LQI for all received packet. As shown in Figure 3-24, these
values are:

* 111 (average LQI)
» 22222 (cumulative number of packets received)
* 33333 (cumulative number of packets NOT received)

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Figure 3-24. Connectivity Test, PER Running

When running the Range Test, the LCD displays the instant LQI and the Average LQI for all received
packet as shown in Figure 3-25.

Figure 3-25. Connectivity Test, Range Test Running

3.11.1.6 Change Channels

After selecting the Change Channel state using SW1 or the touchpad, move through the channels by
pressing SW2 to select the next highest channel and SW3 to select the next lowest channel. The default
channel is 15 and the channel values range from 11 to 26.

3.11.1.7 Change Power

After selecting the Change Power state using SW1 or the touchpad, move through the power settings by
pressing SW2 to select the next highest power value and SW3 to select the next lowest power values. The
default power value is 8 and the power value ranges from 0 to 14.

3.11.1.8 Transmit Tests
After selecting the Transmit Test State using SW1 or the touchpad, move through the transmit tests by
pressing SW2 to move forward and SW3 to move backwards. The Transmit Tests are as follows:

« PER Tx

* Range Tx

* Continuous Idle

» Continuous PRBS9 transmission

* Continuous modulated transmission

» Continuous unmodulated transmission

To start a test, press SW4 and wait for the results.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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3.11.1.9 Receive Tests

After selecting the Receive Test State using SW1 or the touchpad, move through the receive tests by
pressing SW2 to move forward and SW3 to move backwards. The Receive Tests are as follows:

« PERRx

* Range Rx

* Continuous Reception

* Continuous Scan

* Continuous Energy Detect

To start a test, press SW4 and wait for the results.

3.11.1.10 Trim Coarse Tune

After selecting the Trim Coarse Tune state using SW1 or the touchpad, move through the coarse trim
settings by pressing SW2 to select the next highest trim value and SW3 to select the next lowest trim value.
The default trim value is 126 and the trim value ranges from 0 to 255. The Trim Coarse Tune state steps
through the values 16 steps at a time.

3.11.1.11 Trim Fine Tune

After selecting the Trim Fine Tune state using SW1 or the touchpad, move through the fine trim settings
by pressing SW2 to select the next highest trim value and SW3 to select the next lowest trim value. The
default trim value is 126 and the trim value ranges from 0 to 255. The Trim Fine Tune state steps through
the values 1 step at a time.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Chapter 4
Generic Demonstration Application

The SMAC codebase includes a Generic Application Demonstration that can be used as a template to
develop proprietary applications. This application shows all the initialization required to start the radio
and the commonly used peripherals such as UART, LEDs and KBIs.

4.1 Generating the Generic Application

Generate the application with BeeKit and download to each board using the steps as shown in Chapter 1,
“Introducing the SMAC”.

4.2 Compile and Load the Generic Application

To compile and load a demonstration application into the evaluation boards, see Section 1.4, “Loading

Applications Into a Board Using the BDM”.

4.3  Starting the Generic Application Demonstration

1. Configure the Com Port as shown in Section 1.6, “UART/USB Virtual Com Port Setup”.

2. Connect a board to a USB cable and a USB port and ensure it is enabled as shown in Section 1.6,
“UART/USB Virtual Com Port Setup”.

3. Start the serial communication software and reset the board. The following text appears:

Generic Demonstration Application

From this point, users can use this empty project to start building their own application.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Chapter 5
Simple ZigBee Test Client (Simple ZTC)

The SMAC for S08 Simple ZigBee Test Client (Simple ZTC) application allows users to test the SMAC
primitives by sending special data frames through the Serial/USB port. The Simple ZTC application
requires two boards and the appropriate Python scripts to communicate with the boards or a serial port
packet generator.

5.1 Generating the Simple ZTC Application

Generate the application with BeeKit and download to each board using the steps as shown in Chapter 1,
“Introducing the SMAC”.

5.2 Compile and Load the Simple ZTC Application
To compile and load a demonstration application into the evaluation boards, see Section 1.4, “Loading
Applications Into a Board Using the BDM”.

1. Download the Simple ZTC application to the board that will be used as the tester.

2. Download the WirelessUART application to a board that will be used as the subject of the test.

5.3  Starting the Simple ZTC Application

1. Configure the Com Port as shown in Section 1.6, “UART/USB Virtual Com Port Setup”.

2. Connect the boards to USB cables and USB ports and ensure they are enabled as shown in
Section 1.6, “UART/USB Virtual Com Port Setup”.

3. Connect the board that is running the WirelessUART application to the serial port of the PC and
press that board’s reset button. A menu appears on the PC display as shown in Figure 5-1.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Simple ZigBee Test Client (Simple ZTC)

@ REM - HyperTerminal Q@

File Edit VWiew Cal Transfer Help

D@ m 8 Do

1 1
i Wireless UART typematic DEMO i
1 1

My Address ID........ ... ... .. ...... BxB1
Current PAN ID..................... 0=AA
Current destination Address ID..... BxFF

—Press [1] to change my address ID

~Press [2] to change the PAN ID

—Press [3] to change destination address ID
~Press [4] to start Tx/Rx messages 0TA

>

Connected 0:00:23 Autodetect | 35400 B-N-1 SCROLL | CAPS | pyym | Capture | Print echo

Figure 5-1. Wireless UART Application

4. Start receiving packets over the air by choosing Option 4 using the PC Keyboard.
5. Launch Freescale Test Tool 12 as follows:

Start -> Programs -> Freescale Beekit -> Test Tool 12 -> Test Tool 12

See the Freescale Test Tool User s Guide for more details about Test Tool.

6. The Test Tool main window appears. Configure a serial connection by reviewing which ports are
active as displayed on the left side of the Test Tool main window. Configure a port by clicking on
the Settings button located next to the port name as shown in Figure 5-2.

S Freescale Test Tool 12

{ @ Command Console © | Scripk Server +* Protocol Analyzer  {{{ Coexistence Tool &b Firmware Loaders - [@iBeskic @Help .2)

@ StartPage

[EeeKiWitelessiConnectivity]

Test Teel

i
& Command Console 2= Protocol Analyzer
Use Command Console to send Z1€ commands to development boards. Double clek & port to open a seril Use the Protocol Analyzer with a Fresscals hardware dangle to view OTA pecket activiy, Clik & channel to
conniction tathe device st an anahizer sessin.
USBUART ExermalTcep 11 12 13 14 15 16 17 18 Consumer
coMi? - 19 20 21 22 23 24 25 26
B s R

Launch Protocol Analyzer...

=3 Script Server

ireless connectivity Python test scripts, Tests run by sending batch 21 commands to the

@ Firmware Loaders
Load an *,519 o *.bin il to a development board,

W Launch HCS08 Firmware Loader...

' Load an *.519 image file to the flash O an MC1321x, MIC1323x, or QE128 MCLI via an PRE BDM,

Launch Script Server...

. ((( Coexistence Tool
Launch ARMT Firmware L oader...
"4 (0ad a * bin image file to the flash of an ME1322x MCU via UIART or JLink. Use Cosxistence Tool to run sndlog radio nterference tests.

Launch Coexistence Tool...

P

=" freescale
ol L

Figure 5-2. Test Tool Communication Settings
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Simple ZigBee Test Client (Simple ZTC)

7. Set the baud rate at 38400 and check that all the settings are set as shown in Figure 5-3.

® Freesc
: | Conmand Console ¥ Seript Server " Protocol Analyzer [ Coexistence Tool &b Firmware Loaders ~ [jBeeit @ Heb )

ale Test Tool 12 EN Engish (United States) (2)

@ Statage

[BecKifWirelessiConnectivity]
Configure Serial/USB Port %]
COMG (Port 10002)
Device Narme: coMs
& Comma| P 0[] 2 protocol Analyzer
ZTC Length: m Iv]
Use Command lick a port to open a serial d
connectionto | [ Use Flow Control start an analyzer session.
USBUART | parity: [None vl 11 12 13 14 15 16 17 18 Consumer
o co| O Checkparity 19 20 21 22 23 24 25 26
s
= COM6 o CEREEs
Sl [ peR sersitvty
o Bt [ Launch Protocol Analyzer...
Stop Bits: 1 v
ontim: 0600 -
(&5 Script Server
XoffLim: 0200
Tipts ZTC commands to the
O cTsFlow develpment boards.
[] SR Flow
@ Fimwal oo Disable [,
Loadan*5194  RTS Control: Dissble ||
MLaun|  Read Interval Timeout: 0 .
G R MCU Vi an PEE BOM. Launch Script Server...
Laun| Read Timeout Constant: [0
dioeia] s Tireoutmtiter: [0 (t coexistence Tool
Write Timeout Constant; 0 Use Cosistence Tooltorun and log rado nterference tests.
-
Launch Coexistence Tool...
=,
>~ freescale
oot

Figure 5-3. List of Devices Window

Click the OK button.
As shown in Figure 5-4, open the Script Server application by clicking on the

Launch Script Server

button. The Script Server window appears as shown in Figure 5-5. See the Freescale Test Tool

User s Guide for more details about Script Server.

53 Freescale Test Tool 12

: @m Command Console Script Server "

Tool @ - [@Beekit @ Hep 2)

=

Start Page

[BEEKinWirelessiConnectivity]
TESt Teo

B Command Console 2% Protocol Analyzer

Double clck

e

with ket activiy. Cick a channel to

start an analyzer session.
11 12 13 14 15 16 17 18 Consumer
19 20 21 22 23 24 25 26

connection to the device.
USBUART External TCPIP
o COM4

B 0T e

come
B e 500
Launch Protocol Analyzer...

E5 script server

Tests run e

development boards.
@ Firmware Loaders
Load an *.519 or *.bin e to a development board.

M Launch HCS08 Firmware Loader...

+. Load an *.519 image fil to the flash of an MC1321x, MC1323x, or QE128 MCU via an P&E BOM. Launch Script Server...
Launch ARM7 Firmware Loader...

"4 (oad a * bin image File to the flash of an MC1322x MCU via UART or Link. (€ coexistence Tool

Use Coexistence Tool to run and log radio interference tests.

Launch Coexistence Tool...

2o

=~ freescale
a2

Figure 5-4. Test Tool Adding a Python (py) script
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10. Load the sending Letters To The Wireless Uart.py Python script, which is located in the
following directory and shown in Figure 5-5.

~\Program Files\Freescale\Test Tool 12\Scripts\SMAC\Demo Scripts\

B Freescale Test Tool 12 EN Englieh (Linted States) - -J2)&3
[ coexistence Tool & ~ [iBeckit @ Help

@ Command Console © Script Server -

B saptsever %

Device List 2 X [Test Set/Scripts Test Resuits
i ( open psettings <5 § i SetUp Search Paths Export Suite CSV Save Test Sute Add Run |i of Autoscroll o Display Test Result J
= | select alltests: Al v
mmspm ScriptName Ruv | SiptResut | Running Times
evice
B caiae: 50400 ‘Sendng Letters To Th Wireless st py Tioe Mok Run 1
SZTC_DemoScript.py. True  Not Run 1
Open ax]
Look | ) HCS08 Based Target M ©2 o
|2 Commonapi
[ 4] sending Letters To The Wireless Uart.py
Recent  |(4]527C_Demoscript.py
€]
Deskiop
My Documents
Output frf
i f Disple forHCs08s.x v of Save Logs in File Open Logs Folder J
xPackets| My Computer
Ripackets ~
i [
ot Case
NotRun: || MyNetwork | Fies of ype: Al supported fles (" py. "t tste) v [Ceecd )
Passed:
Faled:
oRes:

Figure 5-5. Loading a Script

11. Select a script, then click on the Open button to return to the Script Server window.
12. Ensure that the desired script is highlighted, then click the Run button.

13. On the PC running the Serial Terminal application and is connected to the board running the
WirelessUART application, the expected end results are shown in Figure 5-6. If this is not the end
result, try running the WirelessUART application on the Simple ZTC again.

B L Pew G Dewie beo
Do =5 OF &

RECOEFGHL HHOP l|.I'|.|HI!‘:'.EF!EDEFGHIKLINWSTUWHMCIFWIMHW RS TUVHRY AE
IIDEFEHIJKLINI:N] WHHY ZNBCOEF GHT JKL MROP (RS TUNWSYZABCOEFGHT KL MHOPORS TUVRY ZRECD
EFGHLJKL WYZAECOEFGHIJEL HHOPORS TUNHHY ZRECDEF GHIJKL HNDPORS TUVHRY ZABCDEF
GHI,KLIIIEINR WMCMFMIJMHM ILMHH'?EHHDEFGHT.ILIII]PMIWHH\'EMDETEH
ECOEFGHI L HOPDRS TUVKHYZ RBCOEF GHI JKLMNOPORS TUVHE
NLHMSTWMIMET HIJKLHHOPQRS TUVHAY. MDI]EFW[MWEHSIMHWZHHDE[EHI.KL
HHOPORS TUVHRYZABCIEFGHLKL MROP RS TUVWKY S RECDEFGH LKL HNOPORS TUYHRY ZRECIEF GHIJKLNN
OPES TUVMKYZ ABCDEF GHIJKLMNOPORS TUVHRY ARECIEF GHI KL HROPQRS TUVWRYZABECOEF GHI L MHOP
(RS TUVHRY SABCIE FGHIJKLH UPEIEIlﬂNK‘r‘ZHBIUEF[‘»HIMLWPWSTWMZIWD(FEIIIJH.HNWR
STUNVWEYZAECOEF GHIJKL MMOPORS TUYHHY ZRBCDEF GHJKLHNOPORS TLIVHRY.ZH MIOPORS T
UNHHY ZRECIEF GHIJKLHROPQRS TUVRYZABCOEF ('-HIJL PMSEWHW{MT-D!:IGHIJKLINEI’I]RSTUH
WRYZABCOEFGHI. L MHOPOR'S TUVKHY? ABCDEFGHI.JKL HNOPORS TUVHRY SAECIEF GHI KL HROP (RS TUVW X
Wm[:tlEHI-JH.HNWHRSW'HM'I'HEDRFWIIEWH&M“{'MUHWIILHUPWSTHH'W!

AECDEFGH I.ltLHI]PIH‘SIWHWZMDEFGHI.KLINWSTHWM JKLMHOPORSTUVWEY ZRE
I:DH GHIJELHNOPRS TUVHRY ZRECIE F IMWKHMEIH-GH!JI HHOPRS TUVHRY SRECD
EF GHIJKL HHOP! IMWZHHDEFEHI.KLHD STWW'NIIHCBEFI}IIJH.N RS TUVHRY SABCOEF

GHIJELMMOPORS TUNVHHY SRBCDEFGHT KL MNORPORS TUVHRY /ABCDEF GHI.JKL WHO TUVMKYZ ABRCDEF GH
TIKL HROP QRS T UV RY A ABECDEF GHI L HHO STINHlﬂ'EMEDEFGHIJKLIHWI]RSTUHM'HZ’IBM[FBH[J
KL HHOP(E WMPMCEFFGHIJHHNW TUVHRYZABCIDE FGHT KL MROP OIS TUNWKY S ARCOEFGHI.JKL
HHOPORSTUVHRYAECDEF GHLK g“SllIWK‘r'EFIH:DEFEHIKLH%STUWWEHFWIJHHN
IJPWSIWHH\'ZMDFFEHIJKLIHW FABCOEFGHI L MHOP

ECOEFGHJELRHOPORS TUVRHY 2MEBCDEF GHIJKLMNDPOR
ﬁllI'U‘HI;\"ZHBEI:IEfEHI.KLHDMSTWMME[EFRIIJnHm TUVHRYABCOEFGHI JKL MROPORST

| £

o A T S MO0 -]

Figure 5-6. Result at the Wireless UART Application
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Chapter 6
Repeater Demonstration

The Repeater application repeats all the messages received in a specific channel to extend the range of a
Point-to-Point link as shown in Figure 6-1. The Repeater application is configured through the

UART/USB virtual com port so the application can determine the working channel, the output power, and
other statistics about packets received, dropped and repeated.

Qurafrange

Board running Repeater App

Figure 6-1. Repeater Basic Functionality

NOTE

The boards used in Figure 6-1 are just an example. Any of the boards listed
in Section 1.1, “Supported Hardware” can be used as a repeater.

6.1 Generating the Repeater Application

Generate the application with BeeKit and download to each board using the steps as shown in Section 1.3,
“Generating an Application in BeeKit”.

6.2 Compile and Load the Repeater Application

To compile and load the demonstration application into the evaluation boards, see Section 1.4, “Loading
Applications Into a Board Using the BDM”.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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6.3  Starting the Repeater Application

1. Configure the Com Port as shown in Section 1.6, “UART/USB Virtual Com Port Setup”.

2. Connect the board to a USB cable and a USB port and ensure it is enabled as shown in Section 1.6,
“UART/USB Virtual Com Port Setup”.

3. Press the Reset button once on the board. The terminal displays text as shown in Figure 6-2.

“& Repeater Demo - HyperTerminal

File Edit Wiew Cal Transfer Help

= E DB &

Repeater Application Menu

-Press [s] to show statistics

—Press [0] to reset statistics

-Press [r] to repeat menu

—Press [m] to switch Repeater mode {(Normal - Dummy)
-Press [pl to change output power

—Press [d] to change delay lenght

—Press [cl to switch channel

-Press [z]1 to EXECUTE
Type an option and then press Enter

You can also change channel using Switchl, Switch? and Touchpad if available.

Current Device's configuration is:

App Hode Channel Power Lewvel Delay
HORMAL 15 MAKX POWER 00001 ms
Ready>

Connected 0:00:27 Auto detect 38400 8-M-1 UM

Figure 6-2. Repeater Start Window

6.3.1 Menu Function Overview

The Repeater menu displays the following eight options:

[s] Shows packet statistics (received, transmitted, bad, dropped)

[0] Resets packet statistics

[r] Stops the selected option and returns to the menu screen as shown in Figure 6-2
[m] Selects the repeater mode (Normal or Dummy)

[p] Changes the RF power setting

[d] Changes the retransmit delay length (Normal repeater mode only)

[c] Cycles through the RF channels (lowest to highest)

[z] Runs the selected repeater application option

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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6.3.2 Changing the Operating Channel

Users can change the operating channel by performing one of the following:
* Press SW 1 to change the channel up one
*  Press SW 2 to change the channel down one
» Touchpad swipe right gesture to change the channel up one
» Touchpad swipe left gesture to change the channel down one

6.3.3 LED Functionality (Channel Selection)

* By pressing SW1 or SW2, the LEDs display the current channel number (using binary) as shown
in Figure 6-3. The LED display is persistent for few seconds to allow users to see which channel
is currently selected. Channels range from 11 to 26 and only a partial list is shown in Figure 6-3.

o o O o Channel 11

LED1 LED2 LED3 LED4

VI.] Channel 12
D3 LED4

O
O
O

,_
m
o
=
[
m
)
N
—
m

O O Q o Channel 13
LED1 LED2 LED 3 LED 4
O LQ] O O Channel 15
LED1 LED2 LED 3 LED 4
o L_.J el o Channel 17
LED1 LED2 LED3 LED4
® O ® O crameo
LED1 LED2 LED3 LED4
m ej O O Channel 23
LED1 LED2 LED3 LED4

E
Figure 6-3. Binary Channel LED Display (partial)

6.3.4 Default Values

Default values are as follows:
* Channel 15
* Max output power
* Retransmit delay length 1 ms
* Security disabled (Can only be changed in the Repeater Application source code.)
» 38400 bps (Can only be changed in the Repeater Application source code.)
» Low power mode disabled (Can only be changed in the Repeater Application source code.)
* OTAP supported (Can only be changed in the Repeater Application source code.)

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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6.4 Using the Repeater Application

To select a repeater application option, type the character that corresponds to the option from the menu as
shown in Figure 6-2. The options are NOT case sensitive. To run the selected option, enter “z” and to exit
the option and return to the repeater menu as shown in Figure 6-2, type “r”.

1. Start the repeater application as shown in Section 6.3, “Starting the Repeater Application”.

(Y921
S

2. Type “s”, then Enter, to show repeater statistics as shown in Figure 6-4.

& Repeater_Demo - HyperTerminal
File Edit View Call Transfer Help

D& =3 DB

Press [r] to go back to the main menu

Received Packets Retrasmitted Packets Bad Packets Dropped Packets
00000 00000 00 00
Ready>

Connected 0:00:35 ANSIW 38400 8-N-1

Figure 6-4. Repeater Statistics

If an LCD is available on the board under test, the statistics are displayed as shown in Figure 6-5.

Figure 6-5. Repeater Statistics on LCD

The statistics values are defined as follows:

Received The number of frames received.

Retransmitted The number of frames succesfully received and retransmitted.

Bad The number of corrupted packets received (the SMAC status of the packet
received is not rxSuccessStatus_c). Bad packets are discarded and not
retransmitted.

Dropped The number of frames received but not retransmitted. This is only used in Normal
Mode.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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3. Type “0” (zero), then Enter, to reset statistics.
4. Type “m”, then Enter, to switch between the Dummy or Normal repeater operational modes.
In Normal Mode, the application receives a message and a wait “Delay Length* (option d) to
receive other messages before retransmitting. If a second message is received, the original received
packet is dropped and not retransmitted. To run the repeater in Normal Mode on channel 11,
perform the following tasks on the board used as the repeater.
a) Start a serial terminal as shown in Section 6.3, “Starting the Repeater Application”.
b) Reset the board that has the repeater application in its FLASH.
c) Press the “c* key as needed until the Channel is set to 11.
d) Press the “m” key as needed until the repeater mode is set to NORMAL.
e) Press the “z” key to start the repeater.
f) Configure and load two other boards with the Wireless UART Demo set to Channel 11. (see
Section Chapter 2, “Wireless UART™.)
g) Start the Wireless UART application on both boards.
h) Keep the boards running the Wireless UART application within RF range of each other. The
repeater will not retransmit the packets because both boards are within range of each other.

1) Now place the boards running the Wireless UART application out of RF range of each other,
but each within range of the repeater board. The repeater retransmits the messages sent and thus
increases the range of the Wireless UART application.

)
T

j) To stop the repeater, press “r” at the terminal interface being used by the repeater application.

In Dummy Mode, anything received by the repeater is retransmitted as soon as possible. To run a
dummy repeater on channel 11, perform the following tasks on the board used as the repeater.

a) Start a serial terminal as shown in Section 6.3, “Starting the Repeater Application”.
b) Reset a board that has the repeater application in its FLASH.

c) Press the “c* key as needed until the Channel is set to 11.

d) Press the “m” key as needed until the repeater mode is set to DUMMY.

e) Press the “z” key to start the repeater.

f) Configure and load two other boards with the Wireless UART Demo set to Channel 11. (see
Section Chapter 2, “Wireless UART™.)

g) Start the Wireless UART application on both boards.

h) Every character transmitted from on Wireless UART board to the other shows its echo on the
repeater terminal because the message is immediately being retransmitted by the repeater.

€99
r

i) To stop the repeater, press “r” at the terminal interface used by the repeater application.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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5. Type “p*to change the transceiver output power. As shown in Figure 6-6, the power increases each
time “p” is typed until the maximum value is reached. (0 to 14) When the maximum value (14) is
reached, it resets to the minimum value (0) and begins increasing again. See the appropriate device
reference manual for details about the power settings.

& Repeater_Demo - HyperTerminal [D@

File Edt View Call Transfer Help

DS =~ 38 DB

Current Device’s configuration is:

App Mode Channel Power Level Delay
NORMAL 15 MIN POWER 00001 ms
Ready>

p

Current Device’s configuration is:

App Mode Channel Power Level Delay
NORMAL 15 01 00001 ms
Ready>
Mess|
Connected 0:02:48 ANSIW 38400 8-N-1 A NUM |ﬁe.']

Figure 6-6. Change Output Power

6. Type “d* to change the “Delay Length* value as shown in Figure 6-7. The range is 00001 ms to
65535 ms and users must enter all five digits.

& Repeater_Demo - HyperTerminal
File Edit View Call Transfer Help

D @8 DB

Enter delay in miliseconds
msecs (where 00001<value<65535) please write all digits>

Connected 0:01:08 ANSIW 38400 8-N-1

Figure 6-7. Change Delay Length

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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7. Type “c* to change the RF channel (11 to 26). The channel change appears as shown in Figure 6-8

& Repeater_Demo - HyperTerminal

File Edt View Call Transfer Help

D& » 3 0B &

Current Device’s configuration is:

App Mode Channel Power Level Delay
NORMAL 16 MAX POWER 00001 ms
Ready>

c

Current Device’s configuration is:

App Mode Channel Power Level Delay
NORMAL 17 MAX POWER 00001 ms
Ready>

Connected 0:00:19 ANSIW 38400 8-N-1 R

Figure 6-8. Switching Channels
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Chapter 7
Range Demonstration

The Range Demonstration application allows users to determine the maximum RF range between two
development boards. One board is connected to a PC (Local Node) and the other board (Remote Node) is
placed at varying distances from the Local Node. As shown in Figure 7-1, this example uses a 1323x-REM
as a Local Node and another 1323x-REM as a Remote Node. Both REMs have a 1323x-MRB plugged into
them. See Section 1.1, “Supported Hardware”, for a list of supported hardware.

PC —® Local Node Remote Node
(1323x-REM) (1323x-REM)

Figure 7-1. Range Demonstration Basic Operation

The Range Demonstration application can be set up with any combination of boards as Local Nodes and
Remote Nodes as long as the Local Node has a serial connection. (Local Node connected to the PC through
a UART connection.) Users can manually select the Remote Node or Local Node from the BeeKit Platform
Editor, or in the app_config.n file. See the Simple Media Access Controller (SMAC) for the HCS08
Reference Manual for more information about file contents and packet structure.

To see which Freescale boards are supported, see Section 1.1, “Supported Hardware”.

The distance between the Local and Remote Nodes is displayed in the Range Demonstration GUI as a
scale. (The scale is longer when the distance is greater between the nodes and shorter when the distance is
shorter between the nodes). In the Range Demonstration GUI, the Local Node appears as a static image
and the Remote Node as a variable image that moves on the GUI to represent distance. The distance is an
interpretation of the Link Quality Indication (LQI) value being reported by the Local Node from the
Remote Node. The Remote Node displays the relative signal strength of packets coming from the Local
Node using the LEDs on the Remote Node board. The Range Demonstration application does not display
actual distance. The distance is represented proportionally based on the LQI. The LQI value may be
influenced by the antennas polarization and the area where the test is being performed. Freescale
recommends that the polarization of the antennas remains similar during the test and that it is done with
the antennas in line of sight.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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71 Generating the Range Demonstration Application
1. Generate the application with BeeKit and download to each board using the steps as shown in
Section 1.3, “Generating an Application in BeeKit”.

2. Ensure that Remote Node is selected for one board and Local Node for another board from the
“Device Type” option in BeeKit as shown in Figure 7-2.

e[ 183

perty List | Search Resuls |

Help

This parameter defines if the application will run the Remate Node or the Local Node on the board

#define for property: glAmRemoteNode_c

Project added Range Dema’

Figure 7-2. Node Selection in BeeKit

7.2 Compile and Load the Range Demonstration Application

Compile and load demonstration applications into evaluation boards as shown in Section 1.4, “Loading
Applications Into a Board Using the BDM”.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0

7-2 Freescale Semiconductor



Range Demonstration

7.3 Range Demonstration Setup

1. Connect the board being used as the Local Node to the PC and power it on.
Power on the Remote Node.

3. Start the Range Demonstration application from Windows by clicking on Start -> Programs ->
Freescale BeeKit -> Range Demo -> Range Test GUI. The Range Demonstration main window
appears as shown in Figure 7-3.

Range Test Information ——————

Port: COM10

Payload Size: 22 bytes (normal )
‘ ‘ ||| # Packets for pER: 1000

Figure 7-3. Range Demonstration Main Window

The Range Demonstration application automatically detects the COM port to which the Local
Node is connected. The port is displayed in the “Range Test Information” display area located in
the top right corner of the Range Demonstration main window and the Local Node icon appears in
the main display area as shown in Figure 7-3.

If the application does not find a device attached to a port, the text, “No Local Node Found”
appears instead of the port number as shown in Figure 7-4.
NOTE

If the Range Demo does not find the Local Node, check the USB cable
connection from the PC to the Local Node, cycle the power on the Local
Node and restart the Range Demo application.

Range Test Information
port; No Local Node
LQI: 00

22 23 24 25 26
2 13 PER: 0.0%

Payload Size: 22 bytes (normal )
‘ ‘ ‘ ‘ # Packets for PER: 1000

Figure 7-4. Unable to Find Local Node

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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7.4 Range Test Calibration

1. To begin the LQI test, place the boards used as the Local and Remote nodes close to each other so
the application can calibrate. The boards should be one next to each other for calibration as shown
in Figure 7-5.

(1323x-MRB)

Local Node Remote Node
(1323x-REM) (1323x-REM)

Figure 7-5. Example Board Orientation and Placement for Calibration

NOTE

The LQI value is affected by the characteristics of the antenna. For example,
the F-antenna on the boards is not perfectly omnidirectional, so the LQI will
vary depending on how the boards are placed next to each other, even if the
antennas are at the same distance.

For calibration, the Remote Node sends packets to the Local Node. The Local Node sums up the
LQI of all the packets it receives and divides it by the total number of packets sent (average). Then
a packet is sent by the Local Node to the Remote Node that contains the calculated LQI.

2. After the local and remote node boards are programmed, powered on and set at the distance as
shown in Figure 7-5, click on the “Calibrate...” button in the Range Demonstration application
main window and wait for the calibration to complete.

The text, “Calibration complete: success” appears in the Information Log and the Local and
Remote nodes appear as shown in Figure 7-6.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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Freescale Range Test g@@

File ..

r Range Test Configuration

CoMPort:

— Range Test Information

Port: COM10
Channel: 11 12 13 14[15]16 17 18 19 20 21 22 23 24 25 25 | LQL: 00
Powerlevelss 0 1 2 3 4 5 6 7 6 9 10 11 12 13 [14] | PER: 0.0%
Payload Size: 44hytes 88 bytes 102 bytes Power: 16
# Packets for PER: 100 500 [ 1000 | 5000 Channel: 15

Payload Size: 22 bytes (normal)

| L1 Start Auto_ | ot Hanual | IR # Packets for PER: 1000

© @
=)=

Information Log

~
Checking: COMZ20
Checking: COM10
Found Local Node: COM10
Calibrating ...
Calibration complete: success

Figure 7-6. Calibration Success

3. Ifa calibration time out occurs, follow the instructions as they appear in the information log tab as
shown in Figure 7-7.

Freescale Range Test

Fie ...
r Range Test Configuration — Range Test Information ——
comport. [ cotiss] | Port: COM18
Channel: : 14 [15] 18 19 20 21 23 2 2 | 1LQI: 00
Power Levels: 1 . s 10 1 [3] | PER: 0.0%
Payload size: [ o] e byt 2 | Power: 14
# Packets for PER: 5 l:l Cham_ml: e
3 Payload Size: 22 bytes (normal)
l g ] I # Packets for PER: 1000

©
=1

Information Log

Calibrating ...

Calibration complete: timeout

Ensure that the Remote node is powered on.
Ensure that both nodes are on the same channel.

Cycle the power on the Local and Remote Nodes and restart the Range Demo Application
Try the calibration process again.

Figure 7-7. Calibration Time Out

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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7.5

Range Demonstration Operation

Once calibration is complete, users can run the Range Demonstration in one of two tests, Link Quality
Indicator (LQI) or Packet Error Rate (PER). The LQI Test can run in either auto or manual modes and the
PER test is a “run once” test.

7.51
1.

PER Test

Clicking the “PER test” button runs the PER test one time only. Click the “PER test” button and
the test sends the number of packets as displayed in the “# Packets for PER” field of the Range
Demonstration main window as shown in Figure 7-8. A “Please Wait” image shows the PER Test
is already running.

dEEN=

WW“'H .I {

Figure 7-8. PER Test Running

When the PER Test completes, the application displays if the PER test passed or failed. If more
than 1% of the packets were lost, the PER test considers it a failed test as shown in Figure 7-9.

Figure 7-9. PER Test Failed

If less than 1% of the packets were lost, the PER test considers it a passed test as shown in

Figure 7-9.

h 4

Figure 7-10. PER Test Passed

NOTE

All the options as they appear in the Range Demonstration main window
(Baud Rate, Channel, Power Level Payload Size and # Packets for PER) can
be changed, but only when the tests are NOT running.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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7.5.2 LQI Test

1. To start the LQI test in auto mode, click on “LQI Start Auto” button. In this mode, the local and
remote nodes exchange information and the LQI value is continuously reported to the PC as shown

in Figure 7-11.

Freescale Ranpe Test
Fils ...

r Range Test Configuration

COM Port: 5
Channet: =]

Power Levels:
paytoad iz | [E20728 Gomnan |
# Packets for PER: i l:l
| LQI Stop Auto

Port:

LQIL:

PER:

Power:

Channel:

Payload Size:

# Packets for PER:

— Range Test Information

COML0

-66

0.8%0

16

15

22 bytes (normal)
1000

Range Demonstration

@ ©
(o)t

Information Log

LQL:-66
LQL:-66
LQL:-66
LQL-67
LQL:-66
LQL:-66

Figure 7-11. LQI Test (Auto Mode) Running

2. To stop the LQI test, click on the “LQI Stop Auto” button.

The LQI value is also automatically refreshed and displayed on the board LEDs. The LEDs show
the Link Quality of the signal between the two nodes. So, when the nodes are close to each other
and thus the LQI is better, more LEDs turn on and as the boards are placed further apart, only one
LED is turned on to represent the greater distance and a poor LQI as shown in Figure 7-12.

L.J O O O Boards Far Apart

LED1 LED2 LED3 LED4

L.J L.J Q L.J Boards Close Together

LED1 LED2 LED3 LED4

Figure 7-12. LQI Test (Auto Mode) Board LEDs

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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7.5.3 LQI Manual Mode

1. Press the “LQI Manual” button on the Range Demonstration main window to run the LQI test once.

Each time the “LQI Manual” button is clicked, the test is run and the information is updated as
shown in Figure 7-13.

File ...

r Range Test Configuration

Freescale Range Test E ”EHQ

Range Test Information
COM Port: Port: COM10O

Channel: 11 12 13 14@15 17 18 19 20 21 22 23 24 25 26 LQI: -66

Powerlevel: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 [14] PER: 0.8%%
Payload Size: |22 bytes (normal) | 44 bytes 88 bytes 102 bytes Power: 16
# Packets for PER: ~ 100 500 1000 | 5000 Chanrjel: 15

5 Payload Size: 22 bytes (normal)
Calibrate ... I LQI Start Auto ] LOI Manual PER Test J # Packets for PER: 1000

(

© ©
(o) (emor]

Information Log

LQI Manual Mode
LQL:-66
LQI Manual Mode
LQL-66
LQI Manual Mode
LOL-66

Figure 7-13. LQI Test (Manual Mode) Running
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Chapter 8
Accelerometer Demonstration

The Accelerometer Demonstration application shows various uses of the Freescale X, Y, and Z axes
accelerometers located on-board the 1321x-SRB and 1323x-RCM development boards.

Any combination of boards currently supported in the SMAC Codebase can be employed for this
application, but the Remote Node board must be either a 1321x-SRB or 1323x-RCM because these are the
only boards that have the on-board accelerometer. Figure 8-1 shows the basic system setup.

Remote Node with
Personal Computer > Local Node On-board
Running Triax GUI Accelerometer

Figure 8-1. Simplified Configuration

8.1 Generating the Accelerometer Demonstration Application

Generate the application with BeeKit and download to each board using the steps as shown in Section 1.3,
“Generating an Application in BeeKit”.

8.2 Compile and Load the Accelerometer Demonstration Application

To compile and load a demonstration application into the evaluation boards, see Section 1.4, “Loading
Applications Into a Board Using the BDM”.

8.3 Local Node and Remote Node Board Setup

To setup both boards for operation (Local Node and Remote Node), perform the following tasks.

8.3.1 Board One Setup (Local Node)

1. Connect the board to be used as the Local Node to the PC using an appropriate USB or serial cable
and open the Triax GUI Application located by choosing:
Start -> All Programs -> Freescale Beekit - > Triax.

2. Power on the Local Node by setting the Power Switch to the ON position.

3. Press the Reset Button once. The LEDs will blink twice and if a buzzer is available, it will make a
short sound. The application is now running and in receive mode.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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8.3.2
1.

8.4

There are six (6) available applications within the Accelerometer Demonstration:

1.

Board Two Setup (Remote Node)

Ensure that the 1323x-RCM or 1321x-SRB is powered by a USB connection, batteries, or an
appropriate DC power supply. Power on the Remote Node by setting the Power Switch to the ON
position.

Press the Reset Button once. The LEDs will blink twice and if a buzzer is available on the board,
it will make a short sound. The application is now running and in receive mode.

Press button SW1 once and LED3 momentarily flashes to indicate that the Accelerometer Mode
(Application Two) is running.
The Accelerometer application sends a ping packet to the Local Node at a preset interval to report

its status and information concerning the X, Y and Z axes. This information is displayed on the
Remote Node by a flashing LED2.

When the Remote Node is moved it toggles its LED1 and sends a packet to the Local Node with
updated axis information.

The Local Node toggles its LED1 to indicate that the Remote Node was moved.

Accelerometer Demonstration Application Overview

Local Node Application (Application One) — This application runs on the Local Node and
communicates with the PC and the Triax GUI when appropriate. The Local Node application is
used in conjunction with every application running on the Remote Node. There is no need to
change the application on the Local Node.

Accelerometer Application (Application Two) — This application runs on the Remote Node and
communicates with the Local Node. The Local Node then communicates with the Triax GUI.

Free Fall (Application Three) — This standalone application runs on the Remote Node and does
not need the Triax GUI to run. This application detects when the Z axis accelerometer is measuring
approximately 0g’s. If a free fall is detected and if a buzzer is available on either board, then the
buzzer is activated on both the Local and Remote Node.

Shock Detection (Application Four) — This standalone application runs on the Remote Node and
does not need the Triax GUI to run. If this application detects movement in any of the X, Y or Z
axes, it flashes LED1and if a buzzer is available on either board, then the buzzer is activated on
both the Local and Remote Node as follows:

— Once if there is a change in the X axis.
— Twice if there is a change in the Y axis.
— Three times if there is a change in the Z axis.

Anti-Theft (Application Five) — This standalone application runs on the Remote Node and does
not need the Triax GUI to run. If the Remote Node is tilted more than 15 degrees from the default
center position, and if a buzzer is available on either board, then the buzzer is activated on both the
Local and Remote Node.

Battery Save (Application Six) — This standalone application runs on the Remote Node and does
not need the Triax GUI to run. This application shows how an accelerometer can be used as a power
saving component on a battery operated board. When the Remote Node is not moved for at least

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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five (5) seconds, the board simulates powering down by turning off its buzzer. Once the Remote
Node detects movement, it simulates a power up and if a buzzer is available on either board, then
the buzzer is activated on both the Local and Remote Node.

To switch between applications, press SW1 on the board. The LEDs momentarily indicate in binary, the
application selected as shown in Figure 8-2.
NOTE

If a board does not have an accelerometer on-board, the application will not
allow users to change from Application One.

O O O & ——9P» Application One
LED1 LED2 LED3 LED4

O O . O ——P Application Two

LED1 LED2 LED3 LED4

o O @ L —— P Application Three
LED1 LED2 LED3 LED4

O ) 0 O —— P Application Four
LED1 LED2 LED3 LED4
LED1

@ O L) —— P Application Five
LEDZ2 LED3 LED4

O @ o O —— P Application Six
LED1 LED2 LED3 LED4
Figure 8-2. Binary Display of Selected Application

8.5 Triax GUI Application Setup

1. By default, the Triax GUI is installed with BeeKit. However, if for any reason the Triax GUI was
not installed, navigate to and run the Triax.exe file located in the default BeeKit installation
directory.

From Windows, select Start->Programs->Freescale BeeKit->Triax.

3. The Triax GUI is set up to run on COM ports 1-10. To check which COM port is being used by the
USB, perform the following tasks:

a) Open the System Properties window by clicking on Start->Settings->Control Panel->System.

b) Select the Hardware tab, and click the Device Manager button. The Device Manager window
appears as shown in Figure 8-3.

c) Scroll to the “Ports” label and expand the tree by clicking the “+” sign to show the COM ports
in the system.

d) The COM Port selected by the system is titled uss serial port (com24) as shown in Figure 8-3.

SMAC for the HCS08 Demonstration Application User’s Guide, Rev. 0.0
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(1 i) [0 ATAJATAP] controlers |
+ B dngo
# 1 Keyboards
T Miee and other poriting devices
~

[ 1
Figure 8-3. COM Port Determination in Device Manager

4. Ifthe COM port chosen for Freescale zigbee/802.15.4 MAC COM Device 18 not a port within Ports
1-10, then perform the following tasks:

a) Double click on rreescale zigbee/802.15.4 MAC coM Device in the Device Manager window
and the Properties window will appear.

b) Select the Port Settings tab and then click the Advanced button.

¢) Go to the Com Port Number drop down menu and select a COM port between 1-10 that is not
in use.

8.6 Running the Triax GUI

After port selection, the Triax GUI main window appears as shown in Figure §8-4.

s

z“ freescale”

semiconductor

Figure 8-4. Triax GUI Main Window
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When the accelerometer is moved, the Remote Node sends data to the Local Node to update its data. Data
is only sent when the changes are within system tolerance.

The receiver receives these packets and updates its cached value of the accelerometer data. The PC
periodically sends a command string through the USB (or serial port) to the Local Node that requests the
accelerometer data. This data is interpreted by the Triax GUI to enable several applications and
demonstrations.

8.6.1

Calibration Procedure

To improve accelerometer application accuracy and ensure that the X and Y axes are “zeroed out” as much
as possible, perform the following tasks.

1.

Ensure that the Triax GUI is running.

1. Press the Reset button once on the Local Node. (Once reset, only the receive application runs.)

D

o w

8.7

Press the Reset button once on the Remote Node.
Place the Remote Node on a flat surface (component side up).

Press SW1 once on the Remote Node to select the Accelerometer Mode (Application Two). LED3
momentarily lights to indicate that the Accelerometer Mode is running.

Open the “XYZ” view from Triax GUI.

. If the data points for the X, Y, and Z axes shown on the Triax GUI are not near the origin of the

graph (axis point 0,0) perform the following steps.
a) Press SW4 on the Remote Node once. While calibration is being performed, all LEDs are lit.

b) Verify that the Remote Node is calibrated by reviewing the X, Y, and Z axes on the Triax GUI.
The squares on the display should be close to axis point 0,0.

c) Ifthe calibration is still incorrect, repeat the calibration procedure until the data points are at or
as close as possible to axis point 0,0.

Verifying Operation

. The Remote Node routinely sends a ping packet to the Local Node as indicated by LED2. The

Remote Node quickly blinks LED2 indicating that the ping packet was sent. When the Local Node
receives the ping packet it toggles LED2.

To check if the Remote Node is working, move the Remote Node board. LED1 on the Local Node
will blink to indicate that the Remote Node was moved.

When using the default application (Application 1), data that represents movement of the Remote
Node is sent to the Local Node. When the Local Node receives this data it LED1 toggles.

Select the Raw Data applet from the Triax GUI main window. The Raw Data applet shows the X,
Y, and Z axes as reported by the Remote Node. When the Remote Node is laying flat (component
side up), the raw values should read approximately Og for both the X and Y axes. However, the Z
axis should read approximately 1g. As shown in Figure 8-5, when the Remote Node is moved, the
values of the X, Y, and Z axes are updated on the Raw Data applet.
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Figure 8-5. Raw Data Demonstration

NOTE

The 1321x-SRB and 1323x-RCM boards contain different accelerometer
devices, so the displayed data and behavior of the Accelerometer
Demonstration may vary from one platform to another.
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