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Welcome to the world of TK-78KO/KF2+UZ.

You are now being navigated to the design environment
of the 78K0 microcontroller for developing wireless
network applications. Please follow the tutorial step by
step.




[NOTES]

The information in this document is subject to change without notice. No part of
this document may be copied or reproduced in any form or by any means without
the prior written consent of TESSERA TECHNOLOGY INC..

TESSERA TECHNOLOGY INC.. assumes no liability for infringement of patents
or copyrights of third parties by or arising from use of a product described herein.
This product is designed and manufactured with intention for use in evaluation
and prototyping by engineers with knowledge of security, safety and reliability.
TESSERA TECHNOLOGY INC.. would like to inform, that the standard quality
assurance procedure(s) have not been fully applied to this product and its
documentation and that TESSERA TECHNOLOGY INC.. cannot assure the full
and error free function and/or the standard quality level.

[CAUTION]

This equipment should be handled like a CMOS semiconductor device. The user
must take all precautions to avoid build-up of static electricity while working with
this equipment. All test and measurement tool including the workbench must be
grounded. The user/operator must be grounded using the wrist strap. The
connectors and/or device pins should not be touched with bare hands.
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1 Introduction

Target Reader Software development engineers who wish to become
familiar with the development environment of the 78K0
microcontrollers. It is assumed that the readers have been
familiar with basics of microcontrollers, C and assembler
languages, and the Windows ™ operating system.

Purpose For readers to become familiar with the design environment
and the application examples of wireless networks.
Overview This manual consists of the following contents

Chapter 1 Preparations
—Introduction of soft tools, and sample programs and installation

Chapter 2 Experiences
— Guide to the basic operations of PM plus and the integrated
debugger using sample programs.

Chapter 3 How To Use PG-FPL3
— How to program Flash EEPROM

Chapter 4 IEEE 802.15.4 MAC Sample Programs
— Learn sample programs, which utilize the MAC library

Chapter 5 Mode Setting of the Board
— Explanation of switch setting.

Trademark Microsoft and Windows are either registered trademarks or
trademarks of Microsoft Corporation in the United States and/or
other countries.

Adobe and Acrobat are trademarks of Adobe Systems
Incorporated (Adobe System Incorporated).

Other company names and product names that appear in this
document are the registered trademarks or trademarks of their
respective companies.



2 Preparations

This chapter introduces the development environment and describes how to
install the sample programs. The sample program can be tested on this
hardware platform of the evaluation kit.



2.1 Development Tools, Sample Programs, and the MAC Library

This section outlines the development tools, sample programs and the MAC
library used in this tutorial.

2.1.1 Integrated Development Environment PM plus V5.21
This is a project manager, where you work for editing the source code,
compiling it, and initiating the debugger. The project manager works on MS
Windows 2000 or XP.

2.1.2 Device file DF780547 V2.10
A device file contains an MCU specific information. It instructs the
development tools what kind of an MCU the tools shall work for.

2.1.3 C Compiler CC78K0 W3.70: Code size limited version
This is a free compiler for the 78K0 microcontrollers. The object code size
is limited to 32 Kbytes. It works on MS Windows 2000 or XP.

2.1.4 Assembler RA78K0 W3.80: Code size limited version
This is a free assembler for the 78K0 microcontrollers. The object code
size is limited to 32 Kbytes. It works on MS Windows 2000 or XP. The
RA78K0 Assembler Package contains Structured Assembler Preprocessor,
Assembler, Linker, Object Converter, Librarian, and List Converter.

2.1.5 78KO0 integrated debugger ID78K0-TK V2.02
The Integrated Debugger ID78K0-TK offers a debug environment on your
PC, where the MS Windows 2000 or XP runs, if the TK board is connected
to the PC with USB. The USB I/F accesses to the OCD, On Chip Debug,
interface on the microcontroller. ID78K0-TK is a software module added on
ID78K0-QB.

2.1.6 Portconfig for ID78K0-TK
“Portconfig for ID78K0-TK" assigns the COM port number for the
connection to the TK board. This is installed automatically, if the
ID78KO0-TK is installed in the PC.

2.1.7 USB driver

This is a software driver for PC to access to the USB interface of the
TK-78K0/KF2+UZ board.



2.1.8 Flash EEPROM Programmer PG-FPL3
PG-FPL3 is a software Flash EEPROM programmer, working on MS
Windows. PG-FPL3 enables you to program your application program file
of hex format in the Flash EEPROM, embedded on the 78K0/KF2
microcontroller in the TK-78K0/KF2+UZ board, via the USB interface of the
board.
You do not need any hardware, additionally to your PC and the
TK-78K0/KF2+UZ board, to make the programming.

2.1.9 Parameter file
A parameter file is required to inform PG-PFL3 of device specific
parameters of Flash EEPROM. Please do not mix it up with a device file.

2.1.10 The RF Test Program
The RF Test Program is used in [chapter 3 Experiences].

The RF test program is provided in the form of the hex file, as well as the C
source codes.

The hex file, TK78KOKF2UZ_RF_TEST.hex, allows you to immediately
program to your TK-78KOKF2+UZ boards using the PG-FPL3 Flash
EEPROM programmer, and start RF testing. The
TK78KOKF2UZ_RF_TEST.hex file is available at

C:/Program Files/TK78KOKF2UZ_RF_Test v2/Release.

Or, if you wish to tailor the RF test program to meet your specific needs,
you can edit the source code, re-compile it with debug build to generate a
load module file, then, start the debugger to load the tailored execution
code on to the microcontroller for further debugging on the project manager
PM plus. In this procedure, the Flash programmer PG-FPL3 is not
required.

Alternatively, if debugging is not required, you can make a release build to
achieve a new hex file, on the project manager PM plus.

As a general remark, please respect your local regulation of
electro-magnetic emission. In general, it is suggested to use the
TK-78KO0/KF2+UZ board in a radio anechoic chamber.

2.1.11 |IEEE 802.15.4 MAC Library
The IEEE 802.15.4 MAC Library offers an executable object-code library of
the MAC stack specified in the IEEE 802.15.4. Please refer to the MAC
Library manual for further details.

_10_



2.1.12 The MAC Sample Program1 : Text Chat Program
The MAC Sample program 1 is developed to provide with a simple
example to construct a star network utilizing the IEEE 802.15.4 PHY/MAC
standard.

The MAC Sample Program 1 offers,
1). Designation of a network coordinator in a star configuration
2). Text chat between a coordinator and an end device

To use the MAC Sample Program 1, you need to prepare at least two PC
with a USB interface and two TK-78K0/KF2+UZ boards.

The MAC Sample Program 1 is provided in the form of the hex file, as well
as the C source codes.

The hex files, TK78KOKF2UZ_Sample1_01.hex, 02.hex, 03.hex,
_04.hex and _05.hex allow you to immediately program to your
TK-78K0KF2+UZ boards using the PG-FPL3 Flash EEPROM programmer,
and start the sample application. The TK78KOKF2UZ_Sample1_0x.hex
files are available at
C:/TK78KO/SAMPLE_KF2+UZ/TK78KOKF2UZ_Sample1/Release.

Or, if you wish to tailor the sample program to meet your specific needs,
you can edit the source code, re-compile it with debug build to generate a
load module file, then, start the debugger to load the tailored execution
code on to the microcontroller for further debugging on the project manager
PM plus. In this procedure, the Flash programmer PG-FPL3 is not required.
However, because the USB connection to instruct operation to the program
is occupied for the debugging purpose, alternatively, you can make a
release build to achieve a new hex file, on the project manager PM plus.

As a general remark, please respect your local regulation of
electro-magnetic emission. In general, it is suggested to use the
TK-78KO0/KF2+UZ board in a radio anechoic chamber.

2.1.13 The MAC Sample Program2 : LED Control
The MAC Sample program 2 is developed to provide with another simple
example to construct a star network utilizing the IEEE 802.15.4 PHY/MAC
standard.

The MAC Sample Program 2 offers,

1). Designation of a network coordinator in a star configuration

2). LEDs on the coordinator board indicate which switch on which end
device is pressed.

_‘I‘I_



To use the MAC Sample Program 2, you need to prepare one PC with a
USB interface and two TK-78K0/KF2+UZ boards or more boards, up to 5.
The MAC Sample Program 2 is provided in the form of the hex file, as well
as the C source codes.

The hex file, TK78KOKF2UZ_Sample2.hex, allows you to immediately
program to your TK-78KOKF2+UZ boards using the PG-FPL3 Flash
EEPROM programmer, and start the sample application. The
TK78KOKF2UZ_Sample2.hex file is available at
C:/TK78KO/SAMPLE_KF2+UZ/TK78KOKF2UZ_Sample2/Release.

Or, if you wish to tailor the sample program to meet your specific needs,
you can edit the source code, re-compile it with debug build to generate a
load module file, then, start the debugger to load the tailored execution
code on to the microcontroller for further debugging on the project manager
PM plus. In this procedure, the Flash programmer PG-FPL3 is not required.
However, because the USB connection is occupied for the debugging
interface, the USB connection is not available for applications. Alternatively,
you may make a release build to achieve a new hex file, on the project
manager PM plus.

As a general remark, please respect your local regulation of

electro-magnetic emission. In general, it is suggested to use the
TK-78KO0/KF2+UZ board in a radio anechoic chamber.

_12_



2.2 Installation of Software Development Tools

2.2.1 Start-up of the installation CD-ROM

The attached CD-ROM contains Development Tools, documents and sample
soft ware.

You can install it using an installer.
(Expect for FPL3 and Parameter file.)

2.2.2 Installation of the software development tools.

Please insert the CD-ROM in the drive. The installer will show up automatically.
If it does not start automatically, please initiate it by double clicking the
SETUP.EXE.

g':;_r- NEC Electronics Microcomputer Developme

 to the MEC Electronics Microcomputer development tools
etup progra

wecute this installer, |:||E=-E|:E:E= exit all windows pragrarms.

— —

Diocuments

Sample Program

Link ta MEC Electronics Microcomputer
E it

<1> Readme First
The contents of the CD-ROM, and some notes are available.
Please read it at first.

<2> Install...
Click “Install” to start installation of development tools.
For details, please refer to the next section.

_13_



<3> Documents
Manuals of development tools and the evaluation kit are available in PDF
files.
When this button is clicked, the WWW browser will start. Adobe® Acrobat®
Reader is available in the CD-ROM.

<4> Sample Program

Click this button to start the WWW browser for the sample program and the
tutorial.

<5> Link to NEC Electronics Microcontrollers
Click this button to start the WWW browser display the link to the NEC
Electronics Microcontroller web site
(http://www.necel.com/micro/index_e.html)
The NEC Electronics Microcontroller web page provides with the latest
product/tool information and FAQs.

<6> Exit
Terminate the setup.

_14_



<1> Select [Install] in the set-up menu with the welcoming robot.
Check the box for “Tool Install”, check/clear the product to be installed in the
boxes.
“Explain” displays an explanation of the selected product.
To change the installation destination, click [Browse...].

When all the settings are completed, click [Install...].

'_;E;_r- Tool Installer x|
¥ DeviceFile Instal /A\
DeviceFile: |DFFE0547 w210 FEE0ASZ j Search... / \

Inztall...
v Tool Install; N
v
T oolz:
- E =it
Product | Size | -
RAFEKDW3IE0 10.308KE
RATEK.DY3.80 Documents 14,704KB
Phdplus 5. 21 14,204KB
Pt plus %520 Documents 9.296KE T
CC7ak0 w370 17.000kB
CC7aK0Y 370 Documents 14,000KE
IDY3K0-GB 73K0 Integrated Debugger W2.94 36.73EKE
1073008 Y2 94 Documnents 12, 768KE ﬂ
E xplain:
J Dirive: C:
Availlable Space:
;I 15.272.812KE
Deztination: Required Space:
CANECT ool 32 Browse... | 132,192KB
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<2> To install each development tool, click @ when the install confirmation
screen is displayed. To stop installation, click .

x

@ Install khe Tools and DeviceFile,

<3> To install a product, click [Yes] when the software license agreement
screen is displayed. To stop installation, click [No].

To return to the previous screen, click [< Back].

Software License Agreement 5[

Pleasze read the following license agreement. Scroll down o see the rest of the
agreemett.

LUSER LICEMSE AGREEMEMT
IMPORTAMT-READ CAREFLLLY:

Thiz Uzer Licenze Agreement [M1JLA"] iz a legal agreement bebween you

[either a natural perzon or an entity] and MEC Electronics Corporation [“"HEC"]
for the SOFTWARE PRODICT. Az uzed herein, "SOFTwWARE PRODUCT
means the HEC's computer zoftware productz provided with this UL, which
includes computer saftware and may include aszociated media, printed
materialz, and "online” filez or data. By inztalling and uszing the SOFTWARE
FRODUCT, vou agree to be bound by the terms of this LA, If you do nat

agree to the terms of thiz ULA, do nat install or uge the SOFTWARE PRODUCT.

[
Do wou accept all the termz of the preceding License Agreement? To ingtall thiz product, pou
muzt click Yes to accept. If you chooze Mo, Setup will exit.

< Back ( ez I Mo |

N
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<4> Enter the product ID. The product ID is available on the CD-ROM
package.

Product ID x|

E nter Praduct 0.

Froduct [0 iz writter in C0' package or accompanying
document.

Product (D ||

—
< Back Hest » > Cancel

/|
\

<5> Copying the files is started.

<6> When the files have been completely copied and if AUTOEXEC.BAT
must be corrected, the following dialog box is displayed. Select an
option and click the [Next>] button.

Installshield Wizard

Modiiying File

Thiz product requires changes to be made to an existing file.

The following line(z) need to be added to pour file;
SET PATH = CAMECT anls324BIM ;I

o o

— Chooze what you want Setup to do

' | et Setup modify the AUTOEXEC.EAT file.

" Save the required changes to AUTOEXEC.NEW file.

= Do not make any changes.

|mstall=hield

<Bac(| Mewt » \I Cancel |
N rd
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<7> |If it is necessary to restart the computer, the following dialog box is
displayed.
Click [Yes] to restart the computer.

& Installation finished.

Before you can use Tools, wou musk restart the computer,
Restark now?

Yes o |
__~

<8> If the computer does not have to be restarted, a dialog box indicating
completion of setup is displayed. Click the [OK] button. This complet
es installation of each development tool.

x

@ Installation finished,

| Notes on the installation authority |
To install this tool in Windows 2000 or XP, the authority of a administrator is
necessary. Therefore, please login as a administrator.

| Notes on the install-directory |
Please do not use 2-byte characters, such as umlaut in the directory name,
where the product is to be installed.

| Note on the version of Windows |

If the language of the Windows is not English, a file transfer error during
installation might be observed. In this case, please abort the installation in
the language, and re-install it in an English version of Windows.

The identical problem may be observed, if alanguage other than English is
specified as the system language in the “Regional Settings Properties” tab.

_18_



2.2.3 Uninstall

<1> Start "Add /Remove Programs" in the Control Panel.
(Example here is based on Windows2000)

Add/Remove
Programs

<2> Select the tool that you want to uninstall from the list displayed in
"Install/Uninstall" and click [Add/Remove...].

<3> A dialog box for confirming deletion of files will be displayed. Click
Yes | Deleting of the files will be started.

Confirm File Deletion ]

@ Are vou sure vou wank ko completely remove the selecked application and all of its components?

Yes Mo |

<4> When the completion message is displayed, click | OK |.
Caution:
Deletion of some files may be asked during uninstallation. Normally,

deletion of these files causes no problem.

<5> This completes uninstalling this tool.

_19_



2.2.4 File Configuration in PC

Software Development Tools are installed in "C:/NECTOOLS32" on default
setting.

When you use the tools, please open the tools from [Start menu] ->
[Programs]->[NEC Tools32].

_20_



2.3 Sample Environment
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2.3.1 Installation of the sample programs
Insert the CD-ROM disk in the CD-ROM drive of your PC. The [NEC Electronics
Microprocessor Development Tools Setup] screen automatically appears.(if this
screen does not appear automatically, start setup.exe from Explorer. etc.)
Press the | Sample Program | button to start the WWW browser, and then click

the [TK-78KO0/KF2+UZ Sample Programs] link.

Fieadme First

The WWW
browser starts

up.

Install...

Drocuments
S

Sampls Program
e ——
Link. to MEC Electronics Microcomputer

Exxit

43 sample Programs - Microsoft Internet Explorer =] 4
File Edit ‘iew Favorites Tools  Help ﬁ
4=Eaxck - = - @ ay | Qsearch [FFavorkes @iMedia (4 | EN- S
Address I@E:\DOC'\SAMPLE_E.HTML j oran |Links &

-

Sample Programs

CIICk the [TK-78K0/KF2+UZ Welcome to TE-TEEOWEF2+TUZ world.

Sample prog ramS] |Ink youcan e purpose of sample programs is to experience TK-78K0/EF2+UZ.

also download the [Tutorial
Guide]

Sample programs consist of the following items.

« TETEED
o SAWPLE KEF2+1T7Z
» TE7EE0EF2UZ_EF_Test OFIt monitors receive error rate and recefve power
» TE7SEOEF2UZ Samplel : It communicates text message.

» TET7EEOEF2UZ_Sample2 Tt comtunicates switch condition and blinks LED
Clicihe link of TE -TEEOEF24T7 sample program link. and install the sample programs
o TE-TREOEF24UZ sample program
o TE-TREQEF24UZ evaluation kit tutonal snde

Refer to the tutorial muide about usage.
|@'| Done ’_I_I_ (B Local intranet 4

When[TK-78K0/KF2+UZ Sample Programs] is clicked, the following
download confimation window appears.
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looks suspicious, or you do not fully trust the source, do not open or

® Some files can harm your computer. |f the file information below
zave this file.

File name: setup.exe
File type:  Application
Fram: E:\SAMPLE

& Thiz type of file could harm your computer if it contains
malicious code.

“would vou like to open the file o save it to your computer?

Cancel | Maore Infa |

¥ lways ask before opening tis tpe of file

Please click the Open pbutton.
In case of windows 2000,
you will see the [Security Warning] window. Please click .

Welcome to the InstallShield Wizard for
TK-SampleProgram

The Installshield{R) Wizard will install TK-SampleProgram on
wour computer, To continue, click Mext,

WARNING: This program is protected by copyright law and
international treaties.

< Back Cancel |

InstallShield wizard for TK-Sample Program starts up

Please click Next.

i'é“ TK-SampleProgram - InstallShield Wizard ll

License Agreement

Please read the following license agreement carefully,

Flease read carefully ﬂ

The IEEE 802.15.4 MAC Library ("MAC_LIB") is co-owned by NEC
Electranics Corparation and Skyley Networks Inc. (Licensor). Before
your installing the MAC_LIS on & computer, you are requested to review
the User License Agreement ("ULA") very carefully and accept terms
and conditions

User License AQreement

i ot Hmin meba AF Dmetalline Hhe IEEE _I
[ Tioio e

% T accapt the terms in the licerise agreement:

greement

< Back < i Mext s‘ Cancel |

~————

License agreement screen is displayed.

InstallShisld
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Please select "l accept the terms in the license agreement".and click Nexd.

iiél- TE-SampleProgram - InstallShield Wizard x|

InstallShield Wizard Completed

The InstallShisld Wizard has successfully installed
Tk-SampleProgram. Click Finish ko exit the wizard,

Please click [Finish|.

= Back

The sample programs are installded.

Installed files
@® TK78KO folder ----------- sample programs
® TK78KO.EXE ----------- execute file

When you uninstall the sample program.
Please use "Add /Remove Programs" in the Control Panel.

2.3.2 File Configuration of the sample program

The sample programs ware the following folders.

TK78KO
L— SAMPLE KF2+UZ

——— TK78KOKF2UZ_RF_Test The sample program used in chapter 3.
The packet error rate and received signal
strength indication are monitored.
— TK78KOKF2UZ_Sample1 This sample program uses MAC library.
The text message is transmitted and it receives it.
——— TK78KOKF2UZ_Sample2 This sample program uses MAC library.
Switch information is transmitted, it receives,
and LED is blinked..

- /
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2.4 USB Driver

You need to install “USB Serial Converter” and “USB Serial Port” in your PC.

When TK-78KO0 is used, it is necessary to install “USB Serial Converter” and the
“USB Serial Port” driver in the host machine. Please install the driver according to
the following procedures with appending CD in the drive.

Attention Please do not connect TK-78K0 by way of the USB
hub. It is likely not to operate normally.

2.4 1 Installation of the USB driver

Install to Windows2000

1. Once the TK-78K0/KF2+UZ board is inserted to the PC USB terminal, a wizard will be initiated by the MS
Windows.

New hardware wizard (Windows2000)

Found Mew Hardware Wizard

YWelcome to the Found New
Hardware Wizard

This wizard helps vou install a device driver for a
hardware device.

Click

To continue, click Mest.

< Back

_25_



2. The following window is displayed, please click “search for a suitable driver .....

Method 1 (Windows2000)

Found Mew Hardware Wizard

Install Hardware Device Drivers

A device driver is a software program that enables a hardware device o worl, with

an operating system,

Thiz wizard will complete the installation for this device:

@ USE <-> Serial

A device diiver is a soft

“Search fora.........

Selection is confirmed.

Ervice work, Windows

needs driver files for pa complete the
installation click Mest.
What do you wapt the wizard to do?
% Search for a suitable driver far my device [recommendedE Click

" Display a list of the known divers for this device so that | can choos

driver

< Back I Mext > I Cancel

3. Please select the “CD-ROM drives” only. and click NEXT(N)>|.

driver file 1 (Windows2000)

Found Mew Hardware Wizard

Locate Driver Files

Where do wou want Windows to search for driver files?

Search for driver files for the following hardware device:

@ USE <-+ Serial

It is confirmed that "CD-ROM
drives" is checked.

| zearch locations that you specify.

Optgnal zearch locations:

[+ CD-ROM drives
[~ Specify a location
[ Microsoft Windows

Update

Lable drivers in its driver database an your computer and in

est. [F wou are zearching on a floppy digk ar CO-ROM drive,
nser the Moppy diek or L0 before clicking Mest,

Click

¢ Back I Mewt » I Cancel
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4 . Please click | NEXT(N)>

Instillation of the driver file 1 (Windows2000)

Found Mew Hardware Wizard

Driver Files Search Results

The wizard haz finizhed searching for driver files far your hardware device.

The wizard found a driver for the fallowing device:

@ USE <-+ Serial

Windows found a driver for thiz device. To ingtall the driver ‘\Windows found, click Mest.

@ d:\driver\frdivfdibus. inf

Click

¢ Back

Cancel |

5. The “USB Serial Converter" driver's installation is completed. Click [ Finish].

Completion of the USB Serial Converter driver installation 1 (Windows2000)

Found Mew Hardware Wizard

_\> USE Senal Converter

Completing the Found New
% Hardware Wizard
~§

Windows has finizhed inztalling the zoftware for thiz device.

Click

To cloze this wizard, click Finish,

¢ Back

Cance|
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6. The “USB Serial Port" driver's installation begins continuously. Click NEXT(N)>|.

New hardware wizard 2 (Windows2000)

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

5

Thiz wizard helps you install & device driver far a
hardware device.

Click

To continue, click Mest.

¢ Back

Cancel |

7 . The following window is displayed. Select “Search for a suitable driver for my device” . and click

NEXT(N)>]

method 2 (Windows2000)

Install Hardware Device Drivers

A device driver iz a zoftware program that enables a hardware device to work, with
an operating system.

Thig wizard will complete the installation for thiz device:

@ USE Serial Part
“Search fora ..... "

selection is confirmed iver iz a software program that makes a hardware device work. YWindows
’  files for your news device. To locate driver files and complete the
lclick Mest.

Whato yau want the wizard to da?

¢ Search for a sutable diver for my device [recommendedf

Click

" Display a list of the known drivers for this device so that | can choos
driveer

< Back I Mext » I Cancel
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8. Please Select the “CD-ROM drives” only. And click NEXT(N)>|.

Driver file 2 (Windows2000)

Found Mew Hardware Wizard

Locate Driver Files
Where do wou want Windows to search for driver files?

Search for driver files for the following hardware device:

@ USE Serial Part

It is confirmed that "CD-ROM
drives" is checked. ble drivers in its diiver databaze on your computer and in
earch locations that pou specify,

t. If you are zearching on a floppy disk or CO-ROM dive,
ingkrt the floppy dizk or CD before clicking Mext.

Dptiogal zearch locations:

™ Figpey disk dives Click
v CO-ROM drives

[~ Specify a location
[ Microzoft Windows | pdate

< Back I Mext » I Cancel

9. Please Click NEXT(N)>|.
Instillation of the driver file 2(Windows2000)

Found Mew Hardware Wizard

Driver Files Search Results
The wizard has firished searching for diver files for your hardware device.

The wizard found a driver for the following device;

@ LISE Serial Port

Windows found a driver for thiz device. To install the driver Windows found, click Mest.

@ d:hdriverhftdisftdiport. inf

Click

Cancel |

< Back
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10. The “USB Serial Port” driver's installation is completed. Click [ Finish].

Completion of the USB Serial Port driver installation (Windows2000)

Found Mew Hardware Wizard

Completing the Found New
% Hardware Wizard
~3

_\> |JSB Serial Port

Windows has finizhed installing the zoftware for thiz device.

Click

To cloge thiz wizard, click Finigh.

[Cancel

< Back

11. Driver Install was finished.
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Install to Windows XP

1. Once the TK-78K0/KF2+UZ board is inserted to the PC USB terminal, a wizard will be initiated by the
MS Windows.

Installation1(WindowsXP)
Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will zearch for current and updated software by
lnaking an your computer, on the hardware installation CO, or on
the Windows Update Web site [with your permizsion).

Fiead our privacy policy

Can 'Windows connect to \windows Update to search for

Select “No, not this time”
zoftware?

) Vs, this time only
() ez, now and every time | connect a device
(%) Mo, nat this time

Click

Click, Mest to continue,

Mext » Cancel

2. Select the “Install the software automatically ...” has been selected, and click NEXT(N)>|.

New hardware wizard 1(WindowsXP)
Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
This wizard helps pou install software far:

USE <-> Seral

3:'\,1 If your hardware came with an ingtallation CD

“ZE2 or Hoppy disk, insert it now.

“Install the software...” Selection is
confirmed.

hat da pau want the wizard to do?

(®)install the software automatically [Recommended)

) Inztall fram a list or specific location [Advanced)

Click

Click Mest to continue.

Hest » l[ Cancel
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3. The “USB Serial Converter" driver's installation is completed. Click .

Completion of the USB Serial Converter driver installation 1 (WindowsXP)
Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finizhed inztalling the software for;

% II5B Sernial Converter

Click
Click Finish to cloze the wizard.
4. The “USB Serial Port" driver's installation begins continuously. Click NEXT(N)>|.

Installation2(WindowsXP)
Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will zearch for current and updated software by
lnaking an your computer, on the hardware installation CO, or on
the Windows Update Web site [with your permizsion).

Fiead our privacy policy

Can 'Windows connect to \windows Update to search for

Select “No, not this time” software?

) Vs, this time only
() ez, now and every time | connect a device
(%) Mo, nat this time

Click

Click, Mest to continue,

Mext » Cancel
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5. The “USB Serial Port" driver's installation begins continuously. Click NEXT(N)>

New hardware wizard 2(WindowsXP)
Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps pou install software far:

USE Senal Part
“Install the software...” Selection is
confirmed.

3'-'\,1 If your hardware came with an ingtallation CD

N

&= or Hoppy dizk. insert it now.

What oL want the wizard to do?

(®)install the software automatically [Recommended)

() Inztall fram a list or specific location [Advanced) Click

Click Mest to continue.

Hest » l Cancel

6. If the following window is displayed, the USB driver's installation is completed. Click .

Completion of the USB Serial Port driver installation (WindowsXP)
Found News Hardware Wizand

Completing the Found New
Hardware Wizard

The wizard haz finizthed inztalling the zoftware for:

(3 IISE Serial Port

Click

Click, Finizh to cloge the wizard,

7. Driver Installation has been finished.
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2.4.2 Confirmation of the installation

Please confirm “USB Serial Port (COM?)” in the device manager of system in the
control panel of the MS Windows. Then, please confirm “USB Serial Converter”.

Device Manager

L Device Manager

File  Action Wew Help

S 2 A =®ma

g Disk drives ”
l‘-§ Display adapkers

ity DYDYCD-ROM drives

i) Floppy disk contrallers

+ a, Floppy disk drives

+-i=%) IDE ATAJATAPT cantrallers
+-2z Kevboards

+- ") Mice and ather pointing devices
+- & Monitars

+ ﬂ Mebwork adapters

- Parts (COM & LPT)
F“y" Communications Part (COMi/
o 1USB Serial Port (COM3)

FrOCess0rs It is confirmed that “USB
+- ¥, Sound, video and game controllers Serial Converter" exists.
¢ Swstem devices

Universal Serial Bus controllers
Inkel(r) 8237 1AB/EE PCI bo 1JSE Univergal Host Cantraller
LISE ook Hub
IISE Serial Converter
W

Windows2000/XP

[ e O R

It is confirmed that “USB Serial
Port (COM?)’exists.

+

M Attention

Please do not do “Hardware Modification Scan” when you communicate
with the target device.
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2.4.3 Uninstallation of the USB driver

The uninstall program, Ftdiunin.exe, is available at “/DRIVER/FTDI”. Please log
on as an administrator, then, execute the Ftdiunin.exe

The USB driver’s uninstall

& D:\DRIVER\FTDI -]
File Edit Wiew Favorites Tools Help

=

X
l?

>

e Back - \_/I lﬁ p ! Search (i Folders = | "
: Address |@ OH\DRIVERAFTDI V| Go

3 3 § o

FTEUSULdI  Frcserco.dl FTDZxx. dl FTLang.dll

A B B B B

feseruiz dll FTDIUMZE,IMI  FTDZ¥X.H Eﬂ.pplicatiung Installation
| Motes Guides

Double clli_clk 5 g [} [}

FTD2%4.lib frdibus, cat ftdiport.cat  FTDIBUS.INF FTDIPORT.IMF

17 objects

After TK-78K0 is detached, please click is :

Driver uninstaller
ETDI Uninstaller

X

If your USB device is connected, please unplug it now ...

Press Continue to uninstall the drivers. or Cancel to auit

Click

Cantire Cancel
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Please click [Finish|.

The driver's uninstall completion

FTDI Uninstaller

Deleting files ...

Press Finish to exit.

Uninstalling VID_0403&PID_6010

Deleting registry entries ...

£

Click

Cantite

/
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3 Experiences

Now you are ready to experience the operation of the TK-78K0/KF2+UZ using the
integrated development environment, PM plus.

Here, we use RF test program [TK78KOKF2UZ_RF_Test] as an example.
This chapter is designed to provide with an understanding of how to work on PM

plus, how to start-up the TK debugger, how to generate a hex file, and how to use
the Flash programmer.
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The overall flow is as follows.

Starting PM plus

¥

Loading workspace (project)

&

Reviewing Linker, Compiler option, Debug setting

&

TK board, COM port setting

&

Creating execution format

Operation

/

&

~

Starting integrated debugger (ID78K0-TK)

&

Executing program

&

Stopping program

&

\C

erminating integrated debugqger (ID78K0-TKj

&

Terminating PM plus
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3.1 Starting PM plus

In the Windows Start menu, select [Programs]->[NEC Tools32]->[PM plus]

PM plus start up

i PM plus - No Workspace [OutPut]
File Edit Find Laver Miew Project Build Tool Window Help

= & & G | ~| 2R 7
"= ProjectWindow EJ@EJ = QuiPut |;||E”z|
Fies | Mema |

r@ No‘wWorkspace

For Help, press F1
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3.2 Introduction to PM plus

In PM plus, application programs and environment setting are handled as a single Project, and series of
actions such as program creation using the editor, source management, build, and debugging are managed.

Also, one of more project files is managed together as a workspace.

Menu bar
Tool bar
f,';:,',PM plus - No Workspace [ProjectWindow ~ =lalx|
File Edt Find Layer View Project Buid Tool Window Help
/

([ 2-DSWH S35 = | R Yl e+ -[RE| 2|
I =] EEEEEEL]

RER[= o —I0ix]

Files | Memo | - 1Eor) =

N \ o

For Help, press F1 \ Nl_’_’L_IX_IY_ S
Project window Output window
Project window A window in which project names, source files, and include file are displayed using a

tree structure.

Output window A window in which the build execution status is displayed.

E:> For details regarding menu bars and tool bars, refer to the PM plus User’s Manual.
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3.3 Loading Workspace (Project)

Please place the file “TK78KOKF2UZ_RF_TEST” at
C:¥TK78K0¥SAMPLE_KF2+UZ¥TK78KOKF2UZ_RF_Test

Please start PM plus from [All Programs] -> [NEC Tools32] -> [PM plus]

Then, please select “Open Workspace” as shown below.

~iBix
'E Edit Find Layer Wiew Project Build Tool “Window Help
[ew Chrl+N -
Qpen..., Chrl+0 % E| Eﬂl j| oo |E,§| ? |
Insert: file:.., j| X ___1_ }E{ _ﬁ_ _}_{_ | Jzéﬁ* ‘
Close
D x| TS =10).xJ

- [EOF] ZI

Close WWorkspace

Save Chrl+5
Save fs..

Change Source Eile Mame. .
Save Al Source Files

Prink Prewview

Print. .. Chrl+P
Recent File
Recent Workspace
Exit PM plus
K ' 4
Open an existing workspace l_ l_ l_ F lﬁ IW A
Open the folder in which the
sample program s located.
Look in: I |9 TK.7BKOKF2UZ_RF_Test j & &% Ef

Debug

Include

Release

SiC

KFZUZ_RF_TEST.pri

—
File: name: |TK?BKUKF2UZ_HF_TEST.prw Open >

Filez of type: IWorkspace File[”. prw) ﬂﬁ’
[ e
“TK78KOKF2UZ_RF_TEST.prw”and then press the button.
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Workspace file name :TK78KOKF2UZ_RF_TEST.prw

5 PM plus - TE78KOKF2ZUZ_RF_TEST.prw [Project¥indow] 101 =l
File Edit Find Layer WYew Project Build Tool Window Help
I LY ol € >+ =[]
| [TK7akokF2UZ_RF_TEST - TK78K0 7] [Debug Buid IR -
N[ st 00 1o/
Fies | Memo | - [EOF] =
E-igy TEFEEDK _B T:1Progj
3 TK78KOKF2UZ_RF_TES Project group
o ;
[:l Inchude Files 1
&1-[] Froject Related Files \
‘[ Other Files Project
The*TK78KOKF2UZ_RF_TEST.
prw”workspace file is read
| | Blllan
Maving project completed successfully. l_ IL_IX_I‘(_ i
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3.4 Configuration of Linker Option

Please open the “Linker Options” window from the pull down menu of

[Tools] -> [Linker options].

Please set the “Load module file”, “On Chip Debug”, and “Security ID”, as shown
below.

Linker Options x|

Output IEIutputEI LiI:urar_l,lI Dthersl

— Load Module File[-o]

Mme:
< Debug - Browse. .. |
\

v Output Symbal Infarmation]-g]

—1 Create Emror List File[-2]
[tput File Hame:

I j Browse, . |

/\
v [On-Chip Debugl-go]
I¥ SIZE:  [256 bytes

\\
—v Secuity ID[-gi] /(/

ID: |FFFFFFFFFFFFFFFFFFFF

Command Line Ophons:

-0 ebug -go25E -0illFFFFFFFFFFFFFFFFFFFFR -pDebug -belx ik -bel0. b -belOF lib ;I
-dinclude’JZEMI_78k0.dr -z

k. I Cancel Spply | Help |

The Load Module File is required for debugging.
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The Security ID in all of the sample programs is “FFFFFFFFFFFFFFFFFFFFR”.
You can change the ID code by writing a new ID code in the ten bytes starting at
85H. The intension of using the unique ID code is to prevent an unwelcome third
party from debugging and modifying your source code. To enable the ID code,
you have to write non-zero value at 84H. In the sample programs, “84H” is set to a
non-zero value, “2”, by the “option.asm” file. If you set “0” at 84H, the On-chip
debug operation are disabled. If you forget your unique ID code, or mistakenly
over-write 0x00(value) at the address of 0x84, the debugger ID78K0-TK is unable
to access to the CPU via OCD interface. In this case, you have to start over from
erasing all data in the Flash EEPROM. Then, after your defining a new ID Code,
you can load the hex file using PG-FPL3 with the new ID code. How to use
“PG-FPL3” will be explained later.

In the “Others” tab, please confirm the path for the directive file as,
“Include/UZEMI_78k0.dr”

Linker Options x|

Output] I Output2 | Library Others !

Directive File[-d:

IIn-:Iude'xLlEEMI_?EkD. dr - Browse. .. |

T emporar [

- L
| LL=t=an= oy

I j Browsze. .. |

¥ | Create Stack Syrnbol[-2] Ao Nenie I =]
Warhing Level[-w]: |1 3:
Flazh Start Addrezs for the Product with Flazh BORM[-zB]: I H

[” Use Command File

Parameterfile[-f];

I j Browse. .. |

ther options:

| =
Reszet | Option data read... | Option data zave... |

Command Line Ophions:

-0 ebug -go25E -0illFFFFFFFFFFFFFFFFFFFFR -pDebug -belx ik -bel0. b -belOF lib ;I
-dinclude’JZEMI_78k0.dr -z

k. I Cancel Spply | Help |
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3.5 Configuration of Compiler Option

Please choose [Tools] -> [Compiler Options] at the pull-down menu.

In the opening tab, Macros and path to include files are defined, as shown
below.
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You will find two defined macros of “CPU78K0”, and “F053764".
The meanings of the macros are as follows, “CPU78K0”: The target CPU is
78K0.“F054780”: The target MCU is UPD78F0547, and the MCU has 80 pins.

Include Search Path will be,
Include,

if you install the project file at this location. If not, please modify it for your
appropriate path.

Compiler Options x|
Extend I Others I Startup Routine I

Freproceszor |

b ernony b odel I [rata Azzign I O ptimize I Debug I Cutput

IIndefine kacraf-u] :
| 0 Edt |

Include Search Path[-] :
Include x E dit... |

Command Line Optians
|--:|EF'L| FBE0.FO54 780 -ilnclude -zp

Define kMacrof-d] ;

P 78K 0, FO54780

K I

] 4 I Cancel Apply | Help |
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Please select the Extend tab.
You will allow the comment in a way supported by C++, using “//”.

Compiler Options x|

Freproceszor I M emory Model I Diata Aszign I Optimize I Debug I Clutput I
Extend | Others I Startup Foutine

— Change Source Regulation
— K.anji Code of Source

[ Dizable Extensions [AMS| Standard Only)[-za] | & SJI5[-z5]
[ Treatint and short as char-zi] " EUC[-ze]

[T Trieatlong az intf-zl] " Maone[-zn]

< ¥ Enable C++ Comment, Ignare from A/ Till End of Line[-zp]

[T Comment Can Mest-ze]

[ Mat Expand &rgument and Feturn Yalue]-zb]

Command Line Optians
-dCPIU78E0 FO54 780 -ilnclude -zp

K I

] 4 I Cancel Apply | Help |
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Then, you will check the Startup Routine.

The “Multiplier/Divider” library is supported at the Startup Routine tab.
Please note the “Multiplier/Divider” library has been newly introduced

in the CC78KO0 v3.7/W3.7. If you try to use library created by using

the older versions of the CC78K0 compiler, you will find an error message.

In that case, you have a good chance to solve the problem by clearing
the check at “Using Multiplier/Divider”.

Compiler Options x|
Freproceszor I M emory Model I Diata Aszign I Optimize I Debug | Clutput I
Extend I Others Startup Raoutine

¥ Using Startup Foutine

¥ Using Fixed Area of Standard Library
" Select Object

" Maormal i~ Boot £ Flash

Startup Raouting :  |C:AMECT aole3245LIB 73k0N201rel

¥ Using Library

[ Using Fleating Paint in sprintf,sscant printf scanf, vprintf wsprint

[T Mot Using Multiplication and Division Code v Using Multiplier/Divider

Library ; Iu:IEI:-:.IiI:u,I:IEI.IiI:n,I:IEIf.IiI:u

Command Line Optians
-dCPIU78E0 FO54 780 -ilnclude -zp

K I

] 4 I Cancel Apply | Help |
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3.6  Configuration of Debugger setting

Please Choose [Tool] -> [Debugger Setting] at the pull-down menu.

e |

&4 PM plus - TKTBKOKF2UZ_RF_TEST.prw [OutPut] -0 x|

File Edit Find Layer View Project Build | Tool ‘Window Help

J I L | | & E&| % | Structured Assembler Options, .. _L” -« 9 + = HE’_'

Assembler Options. ..
| [TK7eKOKF20Z_RF_TEST - TK7eKOI = [Det,  Linker Optians... T L X HE

Ohject Converker Optians. .. ——
=10 x|

= ProjectWindow =10l  List Conwerter Options. ..
=

Files | M ema I Compiler Opkions, ..
—
TK78KOKF2UZ_RF_TEST (1 Pro MG gL Y

Eﬁ TE78KOKF2UZ_RF_TEST
-1 Source Files

Fegiste

: ] Shark up Ex-tool 2
|:| Inchude Files -

|:| Project Related Files File Compare. ..

7] Other Files Device File Installer

PM plus Settings. ..
Fonk. ..
Customize, ..

Record the Key Operations
Blay Back

Save the Key Operations, . .
Load the Macra File. ..

Play Back the Macro File. ..

7 I S Register the Macro Files. .. =
= Flay Back the Register Macho F 7
Change debugager settings |_| Ll i1 il 2
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Please select the “78K0 Integrated Debugger (ID78K0-TK for TK-78K0)”.

Debugger Settings El

Select Debuager

ostusger

File: Marne: IE:'\NEET ool:325BINMDEIZZMTEZ EE

O pticm: I

Debug Target
Debug Target File:
I CATEFRONSAMPLE _KF2+UZNTEFBEOKF2UZ_RF_T est‘»lj

¥ | Execute Spmbal Feset after, Download

¥ Execute CPU Feset after Download

Debug Optionz

[T Download the Debug Target Files inthe same Praject Graup

[Mebug Target File List:

] Cancel Help
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3.7 TK board setting

Please set the switches on the TK-78K0/KF2+UZ board as follows.

JP1 1-2 short (USB side)
SW5 OCD side

Bit1 |ON

Bit2 | ON

Bit3 |ON

Bit4 | ON
SW1 Bits | ON

Bit6 | OFF

Bit7 | OFF

Bit8 | OFF

SW5

SWi1

JP1
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Next, the COM port number allocated by connecting the TK-78K0/KF2+UZ board
with PC is set by "Portconfig for ID78K0-TK".

Now, you need to learn which COM port of your PC is connected to the board.
To find it, please go to

[Control Panel] -> [System] —> [Hardware] -> [Device Manager]

to find something like “USB Serial Port (COM3)”. In this particular case, it is “3”.

Then, please select Portconfig

at [Programs] -> [NEC Tools32] -> [Portconfig for ID78K0-TK].

You will find the following window.

Please set the COMS in this particular case, but the number of COM port may

depend on your PC.

_i5x]
Part:  COM3 —l|

———

[Cetting: Cancel |
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3.8 Creating execution format

Please go back to PM plus.

Please re-compile the project by clicking the # button at the menu bar.

i PM plus - TKFBKOKF2UZ_RF_TEST.prw [ProjectWindow] - | Ellll
File Edit Find Layer Wew Project Buld Tool Window Help
| -D@E E&| & =8| R € > + = [[=]
|J [T7aKokFaUZ_AF_TEST - TK78KD| 7 [Debug Buid =] & %.(??)-f— X B |
0 T
Files |Memo| - [EOQF] zl
E|--. TK78KOKF2UZ_RF_TEST : 1 Proj
=@ TK78KOKF2UZ_RF_TEST
[2] Source Files
(23 Include Files
|23 Project Related Files
L2 Other Files
| I M ]y o
Moving project completed successFully, l_ IL_IX_IY_ v

Build process is

executed

i PM plus - TETBKOKF2UZ_RF_TEST.prw [OutPut] =o x|
File Edit Find Layer View Project Build Tool Window Help
| DEW SR L D W ol € > + - |[=]
|J [[T7aKOkF2UZ_AF_TEST - TK78K0I = |[Debug Build Fl| & & 2 £ X |5 E |
=101 x| e =10l
Filez |Mamo| - 78K/0 Series Linker W3.S0 [ 1 Jun 2006] 4
- (|- Copyright (C) NEC Electronics Corporati
E|--. TK78KOKF2UZ_RF_TEST : 1 Proj ||
=@ TE7SKOKF2UZ_RF_T/ aFO547 80%
22 Souce Fies Prpius R
{23 Inchude Files ry
{7 Project Related Files 1) 13500 Build completed normally, 0 erroris) and 0w
[0 Other Files c78K0.exe -fubec _chip
Converter W3.80 [19
TyrIgno e mew Electronics Corporati
-+
- Target chip : wPD78F0547_ S0+
- Device file : VZ.104
- ¥
- Object Conversion Complete, 0 error|
- ¥
- Build Total error(s) : 0 Total warhingis
1 »
| i ©®l Gl
[ T

Build has been completed successfully.
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3.9 Starting integrated debugger (ID78K0-TK)

Please select the Debug button @ , of PM plus, or in the menu, select [Build(B)]
—[Debug(D)].

If the debug button is not displayed, in the menu, select [Tool]—[Debugger
Setting...]“78K0 Integrated Debugger (ID78K0-TK for TK-78K0)”

ik PM plus - TE7BKOKF2UZ_RF_TEST.pres [DutPut] o ] 4
File Edit Find Layer Wew Project Buld Tool Window Help
EER I S+ » + 2@l
|J [Tk7akaKFaUZ_AF_TEST - Tk78K0I 7] [Debug Buid BRI R I@ =
-10] IR e
Files |Memo| - 78K/0 Series Linker W3.80 [ 1 Jun 2006] iﬂ
- Copyright (C] NEC Electronics Corporati
El rr‘g TE7BKOKF2UZ_RF_TEST : 1 Proj ||
- @ TK78KOKF2UZ RF_TEST - Target chip : uPD7EFO547 804
(1 Source Files - Device file : Vz.104
(23 Include Files -
DPrmect.F!elatedFllas - Link complete, 0 errori(s) and 0w
(0 Other Fies - C:\NECTOOLS32\binoc78KD.exe -fubec_chip_
-
- 78ESD Series Object Converter W3.80 [19
- Copyright (C] NEC Electronics Corporati
-
- Target chip : uPD78F0547_804
- Dewvice file : VZ.104
-
- Object Conversion Complete, 0 error |
-
~ Build Total erroris) : 0 Total warning(s
4 4
I T ap
' Lt [t frean g

If "Configuration" screen displayed, click .
If "Do you want to download Load Module File" message displayed, click [Yes |
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i3]

File Edt View Option Rum Event Browse Jump Window Help

1 [ | [ | = i1 & | B\ ] | (e8] Q)8

ID78K0-TK starts, and the compiled
program is downloaded to the flash

nload

CATKZBROVSAMPLE _KF2+UZ\TK7BKDRF2UZ
RF_Test\Debug\ubec_chip_inteface Imf
ohject: loading..

‘ memory with built-in CPU.

|ooaio

If everytting goes well

the sourcecode will be displayed.

DT8K0-TK : TKTBKOKF2UZ_RF_TEST.prj o [=[ B3]
File Edt View Option Run Event Browse Jump Window Help

e [ [ = w10 = | 2| EIREIE] Q&R 2[lE] B8 W] )
0
55 | wiatch || Quick.. | Refiesh | Close |
PP poid maind) £ B
SK_UB ch.ch2.1i,j.f1g.len.rssi;
SK_Uu ww o2 uwd dwl L ie2 tnaed; _‘
SK_W B3
SK_H perl.perZ;
SK_UB destMACShort[21;
static SK_UY nRecieveCount . .nR88Itotal,. nSendCount . nf
static SK_UB nRESImin . nRESImax;
P gnCurrentChannel = 11; /7 2485MHz
= Hardvare_Initialize{(>;
1 /7 MACAAZhALANE|RnESCDipsl 3.6
#ifdef MAC_ADDR
3 gaMACLong[?] = gaMACLong[?1 + <{MAC_ADDR} - 1;
4“ 1 gaMACShort[11 = gaMACShort[11 + (MAC_ADDR> - 1;
else
pe 6 ch = Hardware_Read_DipSW(3;
P ch2 = {{ch & Bx20>'-0> 7 1 : B;
< ch2 1= ({ch & Bx48>!'=0> 7 2 : B;
< gaMACLong[?1 = gaMACLong[?1 + ch2;
pe 5] gaMACShort[11 = gaMACShort[11 + ch2;
#Hendif
2
s/ RER -Ej
pe SK_PHYLayer_Init{);
LIl or elilasan r
el

main.c#56 main ooatn BREAK ¥4
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Normally, if communication with the CPU fails, the following error messages are
output.

IDT8K0-TK x|
& FO1b0: Can nat communicate with monibar program. Please check the availability of comrunication pott, the setting of CPU board or the byvpe of cable,
Retry I Cancel I

If you observe the message please confirm the following items.

1. Please confirm the switch on the board is set as follows.
JP1 1-2 short (USB side)
SW5 OCD side
Bit1 | ON
Bit2 | ON
Bit3 | ON
Bit4 |ON
SW1 'Bits | ON
Bit6 | OFF
Bit7 | OFF
Bit8 | OFF
2. Please confirm the COM port number is identical with the one allocated by

"Portconfig for ID78KO0-TK" in TK-78K0?

The COM port number can be confirmed by Start -> Settings -> Control Panel ->
System -> Hardware -> Device Manager -> Ports.

"Portconfig for ID78K0-TK" can be executed by Start -> Program -> NEC Tools 32
-> Portconfig for ID78K0-TK.

After checking the above items, start ID78K0-TK again.
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Now, please start ID78K0-TK again.
If the ID code is wrong, you may find the following messages on the display.

IDT8KD-TK x|

Afela: Incorrect ID Code, Flash memory was erased,
Abort the debuagger,

The following "Configuration" screen is displayed when @ is pushed and input a correct ID code, please.

x

—GChip

Neme: uPD  [BFOBRED ] [ oK |
Cancel

—Internal ROM/FAM
Internal ROk KBytes -
Project..

|1 28 - I s
[W Use Bank  Size; Igﬁ* vl fBytes About...

Internal hieh-speed RAM: |1':|24* I Bywtes Help
Internal Ei‘tend B am: |61 A4 vl Byt&( g S S R >

Bestore

— Main Clock N B
f+ Clock Board | Externall ) System M
— Ut Elack

" Clock Board | Externall € System I vI KHz
— Peripheral Break Manitor Clock. Target Power Off Eail-zate Break
(" Break % System " Permit
[etail.. |
% Non Break = Uszer % Mot Permit

— Mazk
[~ WAL [~ TARGET RESET [~ INTERMAL RESET [~ WL

— Memory Mappine

Memory Attribute: Mapping Address: fdd
Tareet ;I I - Celete I

The ID code in all of the sample programs is “FFFFFFFFFFFFFFFFFFFFR”.
You can change the ID code by writing a new ID code in the "Linker Options".

The intension of using the unique ID code is to prevent a third party from
debugging and modifying your source code.

To enable the ID code, you have to write non-zero value at 84H. In the sample
programs, “84H” is set to a non-zero value, “2”, by the “option.asm” file. If you set
“0” to 84H, the ID code is ignored.

_59_



When the ID code is forgotten, it is necessary to delete all flash memories with
built-in CPU.

Please delete the flash memory by installing "PG-FPL3" from CD of the
attachment.

Please refer to Chapter 3 for the usage of "PG-FPL3".

X ID Code

The ID Code is a mechanism to prevent an unwelcome third party from accessing
your source code by initiating the debugger. Therefore, it is recommended to
modify the ID Code from the default value to secure your original source code.
However, once you modify it, then, if you forget the security ID for address of 0x85
- Ox8E or mistakenly over-write 0x00(value) to the address of 0x84, the debugger
ID78K0-TK is unable to access to the CPU via OCD interface. In this case, you
have to start over from erasing all data in the Flash EEPROM. Then, you can
define the new ID Code. You may load your source code from the debugger with a
load module file, or you may load the hex file using PG-FPL3 with the new ID
code.
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3.10 Introduction of integrated debugger (ID78K0-TK)

ID78KO0-TK displays the internal status of the CPU and controls monitor functions
in the main window.
The initial screen of ID78K0-TK is as follows.

. . Menu bar
< Main window > Tool bar

{#% IDTBKO-TK : SAMPLE_KF2.pri
File Edit Yiew Option Run Event Browse Jump ‘Window Help

e[ o [w | = [mi]oo] & | 2|25 | Q& =[-8

[main.c#22 main 00194 [BREAK W auTo

Window display area Status bar

[ > For more details, please refer to the user's manuals of ID78K0-TK and
ID78K0-QB.
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3.11 Executing program

If you click “GO”Itl, the execution of the code will start.

You can know it by the red bar at the bottom.

However, because this RF Test program requires a key input from Hyperterminal
to set a test mode, the program is waiting for the key input, while the USB
connection to PC is occupied with the debugger interface. To debug the each test
mode of operation, you may modify the source code to specify a test mode by
skipping the key input. The test modes will be explained later.

185 ID78K0-TK : TK78KOKF2UZ_RF_TEST.prj i [u] 3]
File View Option Run Event Browse Jump ‘Window Help

o |adb, = |wijoi+ | EIEW| 2T QlasE B4E LA E )

Seach. | << | »» | watch | Ouick. | Fefiesh | Ciose |

] 57

oid main{> {
SK U

SK W

SK U P

SKH per

B tAResnart 12

SK_UB iH
static SK_UW nRecieveCount nR§S8Itotal, nSendCount  nf
static SK_UB nR8S8Imin, nRSSImax

ch.ch2,i,j,f1lg,len,rssis
wvuw? L uwd s wl L iv2 . tmowd s

gnCurrentChannel = 11; s/ 2485MH=

Hardware_ Initialize();

nn(:anahaiaxelkmﬁ(nmsw 3.6>
ifdef MAG_nDD

yal‘IRCLnny['?] = gaMACLong[71 + <MAG_ADDR> — 1;
9aMACShort [11 = gaMACShort[11 + <MAT_ADDR> — 1;

else

ch - Hardvare Road Dips
T A Resarby 1L - g
ch2 i= ({ch & Ox48>¢=0> ? 2
SatintLons (91" 2 eatACtong[71 + eh2s
gaMACShort [11 - gaMACShort (11 + ch2;

#7 Bée
SKJHYLayer Tnitdd;

i Tncds s

4|

min,c#53 ja0a10 BREAK
I |0 [ [

Execute the program

5% IDTBK0-TK : TKTBKOKF2UZ_RF_TEST.pr] -1ol x|
File Edit View Option Run Event Browss Jump ‘Window Help

e fw v = {ejo o) B B Q&R 2468 EYVSE
Search.. | <« | »» | Watch | Buick.. | Refiesh | Ciese |
W 57)

oid main<> {
K

i ch.ch2,i,j,flg,len,rssi;
S s unz w1l du2 tn. ud

Pert_pera;
SK_UB destMACShort [215
static SK_UU  nRecieveCount,nRSSItotal,nSendCount,né
static SKUB  nRSSImin,nRSSimax:

gnCurrentChannel = 11; s+ 2485MHz

Hardware_ Initialize();

£ MCARSKATAHSIRnABDIPSY 3.6>
ifdef MAC_ADD

gaHRCLnng['?] - gaMACLong[7] + CMAC ADDRY - 1:
gaHACShort[11 = gaMACShort[11 + CMAC_ADDRY - i;

ch = Hardvare Read DigSUO s
ch2 = ({ch & Gx283*=8> ? 1 : B;
Tha 12 oh & adbrtom> 3 - a;
9aMACLong[?1 = gaMACLong[71 + ch2;
gaMACShort [11 = gaMACShort[il + ch2;

else

¥E¥FFX

7/ BEE -#q
SKJM’Layer Initds

Mt Tnsdy s

¥

2
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3.12 Stopping program

Stop the program.
Press the ID78K0-TK’s stop button Ll , or in the menu, select [Run]—[Stop].

Browss Jump Window Help

View Option Run Event

E|E|m| BFE® Olals

K_U ch,ch2,i,j.flg.len rssi;

SK_UW wwrun? uwd , iwl, i2, tm,wd;
SKW p;

SKH perl,per?;

SK_UB destAACShort (215

static SK_UW nRecieveCount. nRSSItotal.nSendCount . nf
static SK_UB nRESImin.nRSSImax;

gnCurrentChannel = 11; /4 2485MHz
Hardware_Initialize();
/7 MACRARKAIAKS|RnEE(DipSY 3.6

ifdef MAC_ADDR

9aMACLong[?] = gaMACLong[?1 + CMAC_ADDRY — 1
gaMACShort [11 = gaMACShort[11 + (MAC_ADDR> —
ch = Hardware_Read _DipSU<>;
ch2 ¢(ch & Bx283t-8> ? 1

else

ER I

ch2 i= ({ch & Ox48)>¢=0> ? 2
gaMACLong[?] = gaMACLong[71 + ch2:
gaMACShort (11 - gaMACShort[11 + chd;

77 Rée -Eq
SK_PHYLayer_Init{>;

i Tncds s

Stop the program

i [D7BKO-TK : TK7BKOKF2UZ_RF_TEST.prj -[o] x|

1| = 2| B[ || B Q&R =[-slEm =] (v]eE

File Edit View Option Run Event Browss Jump ‘Window Help

oid main{> {
SK_UB ch.ch2.i.j.flg.len.rssi;
g%,ﬂu uvuw?, uwd, del . iw2 . tnaed;

s
SKH perl,per?;
SK_UB destARCShort (215
static SK_UW nRecieveCount nR§S8Itotal, nSendCount  nf
static SK_UB nR8SImin_ nRSSImax;

@

gnCurrentChannel = 11; s/ 2485MH=

Hardware_ Initialize();
s HﬂC%RahaiaHélEmEi(DipSw 3.6

ifdef MAG_ADD]
gaMACLong[?]1 + (MAC_ADDR) - 1

gaMACLong 7]
gaMACShort [11 = gaMACShort[11 + <MAT_ADDR> —

else
[ ch = Hardware_Read DipSU<d;
i ch2 ¢{ch & Bx28) > 71 : @3
i ch2 <{ch & 48> > 72 @ @3
[ gaMACLong [7] gaMACLong[?1 + ch2;
[* gaMACShort [11 gaMACShort [11 + chZs

¥

77 Rée -Eq
SK_PHYLayer_Init{>;

i Tncds s

[main.c#58 [ooa10 [BREAK

When the program stops, the status bar changes back to its original color.
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3.13 Terminating integrated debugger (ID78K0-TK)

In the ID78KO0-TK menu, select [File]—[EXxit].

25 IDTEKO-TK ;: TE7GKOKF2UZ_RF_TEST.prj _I- _ID ll
File Edit View Option Run Ewent Browse Jump ‘Window Help

Open. .. Ctr+Q H =il[;: B Al

e BlB|m| BIR|w Qlal#B 2=

Close

Dowrlnad. .. tch | Quick.. | Refiesh | Cloce |
Upload. ..
> £
Project » i UB ch.ch2.i,.j.fly.len.rssi;
_uu w2 w3, dvl w2 tmowd;
Erwironment: m :
_H perl, per?;
u destMACShort[21;

B
jc SK_UU nRecieveCGount.nRS8Itotal. nSendCount. nt
Exit at SK_UB nRSSImin.nRSSImax;

gnCurrentChannel = 11; s7 2485MH=

Hardvare_Initialize{);

/7 MACAAAhAIAXE|RmAS (DipSW 3.6D
ifdef MAC_ADDR

gaMACLong[?]1 = gaMACLong[7]1 + <MAC_ADDR> - 1;
gaMACShort[1] = gaMACShort[11 + (MAC_ADDR> - 1;

ch = Hardware_Read_DipSW(3;

ch2 = {(ch & BGx28)>*=0> 7 1 : B;

ch2 1= {(ch & Bx4@)>1=8> ? 2 : B;
gaMACLong[?] = gaMACLong[?7] + ch2;
gaMACShort[11 = gaMACShort[11 + ch2;

EEEER]

main. c#56 00A10 BREAK

The Exit confirmation dialog box is

displayed.

x|

This will end vwour Debugger session,
Do ol wank bo save the settings in the project file #

ID7E8KO0-TKE

Yes Mo | Cancel |

If you push the “Yes”, ID78K0-TK is terminated after preserving a present
environment.

If you push the “No”, ID78K0-TK is terminated without preserving a present
environment.
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3.14 RF Test Program

3.14.1 Procedure for one to one transmit/receive test

1). Assumption here in this section is, you have two TK-78K0/KF2+UZ boards,
in one of which the execution code for the TK78KOKF2UZ RF_TEST was
programmed by the debugger. You also prepare two PCs, one PC with USB
interface and hyper-terminal to control the transmitter side of the

board, and the other one with USB interface to the second PC for

debugging at the receiver board.

Transmitter use as Stand alone. Receiver Debugger use.
Execute terminal software. Execute ID78K0-TK.

Short address : 0001 Short address : 0002

2). Now, you designate the one TK-78K0/KF2+UZ board loaded with the
execution code in the previous procedure as a transmitter. Another board, which
is not loaded with the execution code is now designated as a receiver, which send
back the test result to the sender. The receiver board can work without PC, but
now, you set this board to the debug mode. Please set the switches on the
receiver board as follows.
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JP1

1-2 short (USB side)

SW5 OCD side
Bit1 | ON
Bit2 | ON
Bit3 | ON
Bit4 | ON
SW1Bits | ON
Bit6 | ON for address setting
Bit7 | OFF
Bit8 | ON for the receiver mode

The above example is for the short address of 0002.
There are four ways of the address setting as follows,

Short Address
0001 0002 0003 0004
SW1 B!t6 OFF ON OFF ON
Bit7 OFF OFF ON ON

Please connect the receiver board to your first PC with a USB cable.
Now, please repeat the procedures described in the section “2.9 Starting

integrated debugger”.
You will see the C-source window, as shown below.
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D78K0-TK : TK78KOKF2UZ_RF_TEST.pri

Browse Jump Window Help

View Option Run Event

=10l x|

i Source (main.c)

seach.. | < | | watch | Guick. | Refiesh | Ciese |
57)

> oid main<)> {
SK_UE ch.ch2.i.j.flg.len.rssis
SK_uw we w2 w3, il de2, tnowd;
W ;i
SK_H perl, perd;
SK_UB destMACShort [21;
static SK_UW nRecieveCount.nR88Itotal.nSendCount.né
static SK_UB nRSSImin.nRSSImax;
[ gnCurrentChannel = 11; 7/ 2485MHz
1 Hardware_Initialize();
/7 MACAAZhAIARE|RmAB{DipSW 3.6
ifdef MAC_ADDR
gaMACLong[?]1 = yaMACLong[?1 + CMAC_ADDR) — 1;
1 gaMACShort [11 gaMACShort [11 + C(MAC_ADDR> - 1;
else
il ch = Hardware_ Read DipSW(J;
1 ch2 = ({ch & Bx28 > 7?1 : 85
1 ch2 1= ({ch & @x4@)>t=8> ? 2 : B;
fe gaMACLong[?1 = gaMACLong[?] + ch2;
[ gaMACShort[11 = gaMACShort[11 + ch2:
/7 REE -Eq
e SK_PHYLayer_Init();
[ iy s

[ooato

|main.c#58

[BREAK

Now, please c

DT8KO-TK : TKTBKOKF2UZ_RF_TEST.pr]

File Edit View Option Run Event

lick “GO” to run the program.

=10l x|

Browse Jump ‘Window Help

e e o = e | EE W 2EE QasE =4
=

SK_Uy
SK_UB

static

gnCurrentChanne

Hardvare_Initia

// MACAAAIANS
ifdef MAC_ADDR
gafACLong [71
gaMACShart [11

ch = Hardware_R
ch2 ch &

ch2 C{ch &
gaMACLong[7]
gaMACShart [11

¥E¥FFX

s/ BER -Ep
SK_PHYLayer_Ini

cld sy s

¥

ch.ch2,i.j.flg.len.rssis
uw uw2 . vl iw2, tmuds
P;

perl, per?;
destAACShowE 1215
nRecieveCount,nR8SItotal,nSendCount nk
nRSSImin, nRSS Imax;
1= 11;
lize>;
|nf3CDipsH 3.6>

gaMACLong[71 + (MAC_ADDR> —
gaMACShort [11 + (MAC_ADDR> —

s+ 2485MHz

i3
i;

ead DipSW(ds

%28 > 7 1

%481 =8> ? a;
9aMACLong[?7] + ch2;
gaMACShart [11 + ch2;

tOs

You will see the red bar at the bottom.

Now the receiver board is ready.
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Please set the transmitter board as follows,

JP1 1-2 short (USB side)
SW5 UART side
Bit1 | OFF
Bit2 | OFF
Bit3 | OFF
Bit4 | OFF
SW1 Bits | OFF
Bit6 | OFF for address setting
Bit7 | OFF
Bit8 | OFF for the transmitter mode

This example is for the short address of 0001.
This board is designated as the transmitter.

Then, please connect it to your second PC with a USB cable.

Then, please identify the COM port number of the USB in your PC
at [Control Panel] & [System]

4). Hyper Terminal

On MS-Windows in your PC, please select [All Programs] -> [Accessory] ->
[Communication] -> [HyperTerminal]

Setting of Hyperterminal

Bits per second 19200
Data bits 8

Parity None
Stop bits 1

Flow control None

(Property -> Setting -> ASCII)
Local Echo OFF
No Line Feed
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Now you will find the following opening menu in the window.
If not, please try the RESET button on the board.

‘& ZigBee - HyperTerminal E]@@

File Edit Wew Call Transfer Help

18K0+U7Z Hardware EMI Test program
2006 Skyley Networks

PER test / sender (shift+1 .. Retry result)
PER test / reciever

Continuous TH / Pseudo Hoise

Continuous TX / Raw carrier

R¥ Mode

IDLE Mode

Turn to sleep mode

Standby Mode

Set RF channel
Manually set UZ2400 register
Reseting RF

TSN | SO ~d NN~ WO

Command? >

Connected 0:00:44 Auto detect 19200 8-M-1 NUM
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7). Execution of the Transmit/Receive Test

To initiate the PER, Packet Error Rate, test, please press 1 in the menu. You will
see [My Profile],
then, be asked for the destination of the PER test, as shown below.

“g ZigBee - HyperTerminal

File Edit Wew Call Transfer Help

2006 Skyley HNetworks

PER test / sender (shift+l .. Retry result)
PER test / reciever

Continuous TH / Pseudo Noise

Continuous TH / Raw carrier

RX HMode

IDLE Hode

Turn to sleep mode

Standby Mode

Set RF channel
Manually set UZ2480 register
Reseting RF
Command? >1 {PER test/sender)
[My Profilel

MAC : F8:87:3C:A9:DC:C4:D2:3A
Short : 0001
PanID : 2514

Send to (Short addr) 7 :

D@D | oI LOND =

Connected 0:01:45 Auto detect 19200 8-H-1 UM

Now, you may input “0002”.

Then, you will be asked how many packets you wish to consume in the PER test.
You may input “1000”.

Then, you will be asked the interval of packets in msec.

You may input 3 msec.

Then, the PER test will be executed.

You will see,

the number of packets sent, that is, 1000 as you input,

the number of the received packets,

the calculated PER in %

and the maximum and minimum RSSI values in the PER test.

[Note]

PER= Packet Error Rate
RSSI= Received Signal Strength Indication
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“& ZigBee - HyperTerminal g@@'

File Edt ‘“iew Call Transfer Help

D& =~ 5 DE &

MAC : F8:87:3C:A9:DC:C4:D2:3A
Short : 8A01
PanID : 2914

Send to (Short addr) 7 : 02
Send count (dec) 7 . 1000
Interval (dec/msec) 7 :

[Set channel to 11 (Cmd)}1
Prepare to se

[Set channel to 11 (Current)]
Request —

[Results]

From : Beg1

To . P2

Sent : 1008

Recieved : 1000

PER : 0.0000%
QSI : max FF / min FF

[Set channel to 11 (Current)] v
Connected 0:01:17 Auto detect 19200 8-M-1 UM

RSSI is expressed in the hexagonal value of 256 levels, which indicates the signal
strength in the received signal. For more details of the RSSI value, please refer to
the datasheet of the UZ2400 RF chip.

Please note the PER and the RSSI are measured at the receiver side.
The receiver does not send back the test packets, but only the test result.
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8). Channel setting

In the previous example, you may have also found the RF channel used in this
specified by the IEEE 802.15.4

test is the Channel 11. The channel is
specification.

The channel 11 is assigned at 2405 MHz. You can change the channel in the PER
test in 5MHz step to the maximum channel of 26th at 2480 MHz.

and prompt. Then, please choose the

e example below, the channel 23th, 2465

To do it, please press “9” in the comm
channel by [+], [-], [A], [B], or [C]. In th
MHz, was selected.

“& LigBee - Hyper Terminal
File Edit View Call Transfer Help

[ & DB &

18Ka+UZ2 Hardware EMI Test program
2006 Skyley N

etworks

. PER test / sender (shift+l .. Retr
. PER test / reciever

. Continuous TH / Pseudo Noise

. Continuous TH / Raw carrier

. R¥ Mode

. IDLE Mode

. Turn to sleep mode

. Standby Mode

v result)

. Set RF channel
. Manually set UZ2400 register
. Reseting RF

DWW | O~ WMR

Command? »9 (Set RF channel)
Select Channel:
[EnterlSet [ESC] Cancel

RF Channel : 2465MHz (Ch:23)

[-1 decrease channel [+]  increase channel

[N12485MHz [B12448MHz [C12480MHz

Connected 0:06:35 Auto detect 19200 &-M-1

UM
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To execute the PER test at the channel 23, press [Enter] in your keyboard, then,
choose “1” to initiate the PER test mode. Then, you may input 1000 packet in 5
msec interval to see the following example. Please confirm the channel used is
23th in the display. Please note the receiver will learn which channel is to be used
for the test automatically.

& Tighee - HyperTerminal
Fie Edit Wew Call Transfer Help
O 3 0B F

[My Profilel

MAC : F8:87:3C:A9:DC:C4:D2:3A
Short :

ééﬁ&_E;_féﬂ;;i_;ééii_g_f_ﬁéﬁi____
Send count (dec) 1aaa

Interval (dec/msec) ? :
et channel to 11 {Cldl]

Bins
[Sef channel to 23 (Current)]
Request to result..OK

[Results]

From @ o
To : Boegz

Sent - 1000 -
Recieved : 1006

RSST

1. PER test / sender (shift+1 .. Retry result)
2. PER test / reciever

3. Continuous TH / Pseudo Noise

4. Continuous TH / Raw carrier

5. R¥ Mode

6. IDLE Mode

7. Turn to sleep mode

§. Standby Mode

9. Set RF channel

E. Manually set UZ2400 reaister

. Reseting RF

Command? »_

Connected 0:09: 11 #uto detect 1200 B-K-1 UM
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9). Adjusting the output power

You may wish to control the output power in the PER test.

For it, please select “0” in the menu.

You will be asked the register ID. Please input “203”.

Then you will see, “LREG[203] : 00 >”.

It means the current value at the register [203] is 0x00h, which means 0 dB.
0x00h is the reset default.

“& ZigBee - HyperTerminal
File Edit Wiew cCall Transfer Help

=2 2 DB

[Set channel to 23 (Current)]

18K8+UZ Hardware EMI Test program
20086 Skyley Networks

PER test / sender (shift+l .. Retry result)
PER test / reciever

Continuous TH / Pseudo Noise

Continuous TH / Raw carrier

RE Mode

IDLE HMode

Turn to sleep mode

Standby Node

Set RF channel

Hanually set U72400 register
Reseting RF

Command? >0 (Manually set U72400 reg)

Register: 203
LRegl2031 : 60 >

=N =] CO =l T TR~ QO PO =t

Connected 0:06:54 Auto detect 19200 &-M-1 L
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The register bits are defined as follows,

LREG[203]:
[7:6] -> large scale tuning
00: 0dB
01:-10dB
10: -20 dB
11:-30 dB
[5:3] -> small scale tuning
000: 0 dB
001:-1.25dB
010:-2.5dB
011:-3.75dB
100: -5 dB
101: -6.25dB
110: -7.5db
111: -8.75dB
[2:0] -> 000

For instance, if you wish -15 dB, please input “60”, as follows,
“‘LREG[203] : 00 > 60"

Then, you will start the PER test.

“& ZigBee - HyperTerminal

DF @38 05

Command? >@ (Manually set UZ2400 reg)

Register: 203
LRegl2031 : 60 > 60

18K8+U7 Hardware ENT Test program
2006 Skyley Networks

. PER test / sender (shift+1 .. Retry result)
. PER test / reciever

. Continuous TH / Pseudo Hoise

. Continuous TH / Raw carrier

. R¥ Hode

. IDLE Mode

Turn to sleep mode

Standby Mode

Set RF channel
Manually set U72400 register
Reseting RF

DS\ COmd TR QO I =t

Command? >_

(Connected 0:07:52 Auto detect 19200 8-K-1 MU
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The minimum output power is set by “F8.

‘& ZigBee - HyperTerminal

Fle Edt Vew Cal Transfer Help

D= 3 DB =

Command? >0 (Manually set UZ2400 reg)

Register: 203
LReg[203]1 : 60 > F8

78K0+U7 Hardware EMT Test program
2006 Skyley Networks

PER test / sender (shift+1 .. Retry result)
PER test / reciever

Continuous TH / Pseudo Moise

Continuous TH / Raw carrier

RE Mode

IDLE Mode

Turn to sleep mode

Standby Mode

Set RF channel
Manually set UZ2408 register
Reseting RF

DWW | X~ WMo

Command? >

Connected D:11:46 Auto dekect 19200 8-K-1 HUM

You may find larger PER value with smaller RSSI value in this case.

“& ZigBee - HyperTerminal

Eile Edit Wew Call Iransfer Help

0D® 538 08

[Results] A
From ;a1
To . pe2
Sent ;1008

Recieved : 10800
PER : B.0000%
RSSI : ma¥ 86 / min 75

Please note this adjustment is applied only to the transmitter. The receiver
always sends back the test results with the 0 dB output power using the channel
11",
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3.14.2 PER test/receiver
The Menu 2 sets the board to the receiver in the PER test.
If you have two PCs, you can connect two boards to each of two PCs, then,
you will apply this mode to one of them.
In your current case, your receiver board is now being connected to the
debugger. Therefore, you cannot access to these menu to utilize this mode

setting. Alternatively, you have set the receiver board to the receiver mode
by setting the switch 1-8.

3.14.3 Continuous TX / Pseudo Noise

The Menu 3 initiates the modulated RF transmission. The data carried are
pseudo random numbers. You can define the channel using the menu 9,
and the output power using the menu 0.

3.14.4 Continuous TX/ Raw carrier

The Menu 4 initiates the carrier transmission. The output power is not 0 dB
as a reset default. You can define the channel using the menu 9.

3.14.5RX Mode

The Menu 5 initiates the receiver mode.

3.14.6 IDLE MODE

The Menu 6 sets the UZ2400 into the IDLE mode.

3.14.7 Sleep MODE

The Menu 7 sets the UZ2400 into the Deep Sleep mode.

3.14.8 Standby MODE

The Menu 8 sets the UZ2400 into the Standby mode.
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3.14.9 Set RF channel

The Menu 9 allows you to set the RF channel.

3.14.10 Manually set UZ2400 register

The Menu 0 allows you to set the UZ2400 registers.
Please refer to the datasheet of the UZ2400 RF chip for the definition of
registers.

3.14.11 Resetting RF

The Menu A allows you to reset the UZ2400 registers.
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3.15 Creating new hex files

After debugging, you may wish to copy the new object code to other TK boards.
In this case, you may not want to start-up the debugger for every board,

but, may wish to make copies using the PG-FPL3 Flash programmer.

For it, please create a new hex file, following the procedure described in this
session.

Build Mode X
Build Mode:
|Del:uug Bwild j Cancel |
Debui Build
Help

add...

[

In the release build mode of the PM plus, please open

the “Object Converter Options” window from the pull-down menu of [Tool].
Please click “Create HEX Module” tab and define the path and the file name
of the new hex file. In this example, it is
“Release/TK78KOKF2UZ_RF_TEST”.

After re-compile, you will find the “TK78KOKF2UZ_RF_TEST.hex” in the

directory.
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Object Converter Options

X]

Output] lDutput2| Others |
T Croste HEX Madule]-o]

COutput File Mame:

|Release\TK7EKOKF2UZ_RF_TEST - Browse...
Wt Complement]-u] Select HEX Fo

Yalue: [FF T T Intel Format]-ki]

* |ntel Extend F H-ki
Start Address: H e ErEme e mE ]
" Tex Format[-kt]

Size: " Motomola S type Formnat{standard)[-ki)]
" Motorola S twpe Formnat[32bit)[-kme]

[v Sort HEX Object by Address[-]

[~ Divide HEX, File for the Product with Flazh ROM[-zf]

Carrmand Ling Options:
-oFeleasetTKFBKOKF2UZ_RF_TEST

L ——

QK Cancel Help
) | |

You will learn how to program other TK boards with the hex file in the next
chapter.
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3.16 Creating a new PM plus workspace (project)

You may wish to create a new work space in the PM plus to initiate a new project.

Please select select [File] -[New Workspace...] in the pull-down menu of the PM

plus.

!F.r::' PM plus - SAMPLE_KF2.prw [OutPut]

File Edt Find Layer View Project Buld Tool Window Help

New Ctrl+h = ) | qil

Qpern,..

dl«s+-=w@E[2|

Chrl+0
D ebug Build

Tnsert fils:

Save Workspace
Close Workspacs

Save b5

Save As...

Change Source Fle Mame, ..
Save Al source Fies

Print Preview

Print... Chrl+P

Recent File

1 SAMPLE_KF2

Exit PM plus

M

Create a new workspace

@scription of items> \
Workspace File Name:

-> Specify the name of the workspace file that
manages the project files.
.prw is automatically suffixed as the file
type.
A project file (.prj) of the same name is
simultaneously created.

Folder:

-> Specify the folder for saving the workspace
file by writing its absolute path.
This item can be selected from a reference

dialog box by pressing the

button.

Project Group Name:
-> Specify this item if wishing to manage
multiple projects together in function units.
If nothing is specified, this item is the
same as the workspace file name.

Series Name:
-> Specify the series name of the device to be
used.

Device Name:

[ I N R B R T R

The dialog box for creating

New WorkSpace - Step 1/8 [Workspace Information]

New workspace is displayed

x|

*warkspace File Name
I
" Create Blank Yorkspace
= Eolder :
| Browse...
PFroject Group Name
Series Mame Device Mame
[78k.10 Sevies x| [wpo7eFosonan v
Device [nstall I

»31. Workspace Information
2. Select Beal Time DS[#]
3. Startup File[#]
4 Register Modz(H]
5! Link Directive Filel#]
. Setup Source Files
7. Select Debugger

8. Canfirmation

(#1850 Series Only [2-5]

This will set up the basic information about the workspace and the project.

* Required field

< Back et >

| [ Cancat |

Help

(Specify the name of the device to be usey
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mut the workspace information\

setting as follows.

Workspace file name
— test

Folder
C:¥TK78KO0¥test

Project Group Name
— Don’t input this item.

Series Name
—> 78K/0 Series

Device Name
— uPD78F0547_80

o J

Q2017 CATK SR DA est

New WorkSpace - Step 1/8 [Workspace Information]

*Workspace File Mame :
Itast

™ Create Blank Workspace

Browse... I

* Folder :

|CATK7BK Dhest
Froject Group Mame :
Series Mame :

| 78K/ Series

Device Mame

| JuPp7eFose7_ao

Device |nstall |

=

x|

»»1. Workspace Information
2. Select Heal-Time O5[H]
3, Startup File#]
4 Register Mode(#]
5. Lirk Directive File(#]
E. Setup Source Files
7. Select Debugger

8. Confirmation

[#)%/850 Series Only [2-5]

This will st up the basic information about the workspace and the project.

* Required field

Cancel | Help

x|

Thiz folder cannot be found. Do pou wish to create it?

Push the

Push the button.

Flease setup Source Files.

Source File Mame :

New WorkSpace - Step 6/8 [Setup Source Files]

button.

x|

o
Eemave

Fremowe sl

II

Down

i

1. Workspace Information

2. Select BealTime OS5[H]

3 Startup Filel#]

4. Register tMode[#]

5 Link Directive Fils(#]
»»B. Setup Source Files

7. Select Debugger

8. Confirmation

[#] %850 Series Only [2-5)

‘r'ou can aleo add source files by specifying the list file or the folder.
'r'ou don't need to specify all the files here, and you can setup source files using [Project]-: [Project
S ettings] later.

< Back

Cancel Help

Push the button.
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Please select 78K0 Integrated
Debugger (ID78K0-TK for TK-78K0)

New WorkSpace - Step 8/8 [Confirmation] ll

Create the workspace and the project az follows.

Workzpace File Mame :
test prw
Falder :
CATKFERD4est
Project Group Mame :
test
Serigs Mame :
78K Senies
Device Mame :
uPD7EF0547_80
Debugger :
TaK0 Integrated Debugger (ID7SKO-TK for TK-7EK0)
C:AMECTOOLS 32NBINNDEDIZMTKZ.EXE
Source Files :

=

New WorkSpace - Step 7/8 [Select Debugger] ﬂ

Pleaze select the Debugger.

1. Workspace Information
2 Select Real-Time O5[#]
3, Startup File[#]

File name :

4. Register tMode[#]

CANECTOOLS 32\BINNDEDIZMTERZ EXE

Optior :

5 Link Directive Fils[#]
E. Setup Source Files
»»7. Select Debugger

8. Confirmation

[#] %850 Series Only [2-5)

‘r'ou can change the selected Debugger using [Tool] -» [Select Debugger].

* Required field

< Back " Cancel | Help

Push the button.

1. Workspace Information
2. Select Beal-Time DS[H]
3 Startup Filel#]

4. Begister, Mode[#]

5 Link Directive File[#]

E. Setup Source Files

7. Select Debugger

»»8. Confimation

[#]W850 Series Only [2-5]

Cancel Help

Push the button.
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i5 PM plus - test.pre [OutPut] =10l =]

File Edit Find Layer Wew Project Build Tool MWindow Help

|2 - D=k SR e G j|..+_ﬁ@?‘
Jltest—tast leebugBuiId j‘ M .J.'. }E*_ -f- _}_{_ | J?ﬁ* I |
= Profcr— Blsksficoces =10 |

- Trecr ﬂ‘

{1 Source Files
{2 Inchude Files
| Project Related Files
"2 Other Files

Project “test" was registered.

-

<1 H .z
Make file created successfully, ’_,_ ,L_ IX_IY_ S

This completes workspace and project creation.
Additional source files can be registered at any time thereafter.

[:> For details, refer to "Registering additional source file”

Next, on chip debug function can be used.

[Tool] — [Linker Options...] is selected.

ii5PM plus - test.prw [OutPut] =10 x|

File Edit Find Layer “ew Project Buld | Tool “Window Help
= y Structured Assembler Options.. .
-SR] LRI o€ >+ = |[2E

dl

[ ottt _ il
= ProjectWindow =18 > List Converter Options... =10l x|
ks | Memo I Compiler Options. .. =
E|--- test : 1 Project(s] Debugger Settings. ..
=@ test Register Ex-toal..,
(] Source Files
. Start um Ex-tool »
{23 Include Files
(2 Project Related Files File Compare...
(] Other Files Device File Installer
PM plus Settings. ..
Fortk...
Customize...
Rerord the Key Operations
Play Back.
Saye the Key Operations, .,
Load the Macro File...
Play Back the Macro File. ..
Register the Macro Files. ..
Play Back the Register Macra »
I_u ;
4 » 4
Setup Linker Options., l_ ,L_ IX_IV_ v
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/Checks are put in "On-Chip Debug" and\

"SIZE". Then input a default value of

“256” into the “SIZE”.

A check is put in "Security ID".

The actualities of
"FFFFFFFFFFFFFFFFFFFF" are taken

if there is no problem in the value of ID in

security.

v

Please copy the “option.asm” file to the new work space from the “RF Test

Program”.

Please refer to the “1.1Configuration of Linker Option” for further details of

security ID.

Linker Options

Output? |Dutput2| Libraryl Dthersl

r— Load Module File[-o]
Output File Mame:

[V Output Syrbal |nfarmation]-g]

j Browse... |

I Create Enor List File[-¢]
[Hutput File Mame;

j Browse... |

v On-Chip Debugl-go] \

PosizE [ byes

ID: [FFFFFFFFFFFFFFFFFFFF

and Line Options:

-go256 -gi0FFFFFFFFFFFFFFFFFFFFR

.

=
I

Apply

Help

&DK I> Cancel |

—

Push the @ button.
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3.17 Registering additional source file

The method for registering additional source files to a project is described below.
The following example shows the additional registration of source files “b.c” and “c.c” with source file “a.c”

already registered.

Place the cursor on the source file in the Project window of PM plus, and select [Add Source Files...]

displayed in the right-click menu

fﬁ:PM plus - test.prw [ProjectWindow] _I- _ID 1'
File Edit Find Layer Wiew Project Build Tool ‘Window Help
| DeH| &R & 5| Sles s -[eE] 2]
J Itest-test leebugBuild j| & .'.1. .t?. 'J*l-' .2.‘. | I?ﬁi ' ‘
RERl o
Files |Mem0| [ECF]
test - 1 Project(s]
-8 test

+ (2 Project Rel  Compiler Options...
‘[ OtherFiles Assembler Options...

Add the source file ko the project [ G e 2

Add Source Files - test 21x|

Lack jn: |@ test j - cF EF-

[fa.c:
e

Select source files “b.c” and “c.c” and

ey
File name: |"b.c:" "c.ot DOpen
then press the button. k__/

Files of type: |Source Files[* 5:* asm:.c) j Cancel

Help

Add Files from Folder... |

4

Multiple source files can be selected by clicking the desired source files where pressing key.

_86_




5% PM plus - test.prw [ProjectWindow]
File Edit Find Layer Miew Project Buld Tool Window Help

& 0| &R § e d+»+-wEle]
| Jtest-test =] [Debug Buid Sl s EAs s A BE |
WER o
Files |Memu| [EQF]
. = test - 1 Project(s)
Source file “b.c” and “c.c” =8
are additionally registered
to the project. ! ce
L[] Include Files
(2 Project Related Files
(1] Other Files
For Help, press F1 ’_I_’_’L_IX_"F_ v
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3.18 Terminating PM plus

In the PM plus menu, select [File]—[Save Workspace].
Then, select [File]—[Close Workspace].

In the PM plus menu, select [File]—[Exit PM plus].

PM plus ends.

45 PM plus - emi.pre [OutPut]
Filz Edit Find Layer Wiew Project
Hew Chrl+h

Open... Chrl+0
Inisertfiler
Close:

=10l

Build Tool Window Help

=R | B Oler»+-=El?]

Debug Build

BT EN- )

Mew Workspace. ..
Open Warkspace. ..
Savs Warkspacs
Close Workspace

=10] x|

ogram : 1

Sy Chrl45
Save As.,

Change Source File Harme, .
Save AllSource Fes

Print Preview
Print... Chrl+P

1 emi_main
Zad.c
3 word,asm

1 emi
2 SAMPLE_KF2

Exit PM plus

T 0
[ TEor; ﬂ‘

KN} 3

[ I B TR A
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4 How to use PG-FPL3

PG-FPL3 is a software Flash EEPROM programmer, working on MS Windows.
PG-FPL3 enables you to program your application program file of hex format in
the Flash EEPROM, embedded on the 78K0/KF2 microcontroller on the
TK-78K0/KF2+UZ board, via the USB interface of the board. You do not need any
hardware, additionally to your PC and the TK-78K0/KF2+UZ board, to make the

programming.

4.1 Installation of PG-FPL3

Please set the CD-ROM in your PC.

Please find “Setup.exe” at /FPL3/FPL3_ V110, then, execute it.

4.2 How to use PG-FPL3

Please keep the CD-ROM in your PC.
Please set switches on the TK-78K0/KF2+UZ board as shown below.

JP1 1-2 short (USB side)
SW5 UART side

Bit1 | ON

Bit2 | ON

Bit3 | OFF

Bit4 | OFF
SW1 'Bits | OFF

Bit6 | OFF

Bit7 | OFF

Bit8 | OFF

Now you connect the TK-78K0/KF2+UZ to your PC. And confirm the green LED

lighting.
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Please select PG-FPL3 at [Programs] -> [NEC Tools32] -> [PG-FPL3].
You will see the main window, as shown below. Please click “Setup”.

m=FPL3 =10l x|

File Device ‘iew Help

;I Device -
Mame :

Firm Yerzion :
ExtCode :
Wendor

Farameter file -
Mame :

Format :

“Wersion :

Proceszor Ver.

Load file -

Mame :
Date :
Chhkzum :
Ares

Connection to device -
Fart :
Speed :
Fange :
Freq. :

= Multiply :
4] ;I_I I

Ready l_ W l_
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You will see the setup window, shown below.
Please click “PRM File Read”.

X

Standard I Bdvance I

Parameter file |

—Host connection Supply o=cillatar

Port I ,I Frequency I MHz
Speed |-|-|52|:||:| ,I Multiply rate I

—Operation Mode

i Ohip Start I ll
" Black Erd | =l
i fires [~ Show Address

ok | weutn |

Please select “78F0547D.prm” in the directory of “PRM78F0547 V105" in the
CD-ROM.

open 2 x|

Look ir: Il.f,\ FRM7IF0547_4105 j =) £ Ef-

7EF0S21.prm 78F0527 . prm 78F0535. prm FEFOS46  prm
7EFOS22 prm 78F05270.prm | 78F0S36. prm FEFOS47 . prm
7EFOSZ3.prm 78F0531.prm pi= e - | 75F 05470 prm
7EFOS24  prm 78F0532.prm 78FO0S370. prm

7EFOS25. pr 7EF0S33.prm 7EF0544. prm

7EFOS26, prm 7EF0S34.prm TEFO545. prm

[+

File name:  [78FO5470 prm (] oeen D

Files of type: IPHM Filez[*. PRb] j Cancel |

&
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Then, “Port” is to be selected. You will choose the number of the COM port, where
the 78K0 UZ Stick is inserted.

If you do not know the COM port number, please go to Control Panel Start ->
Control panel -> System -> Hardware —> Device Manager to find something like
“USB Serial Port (COM3)”". In this particular case, it is “3”. The number may be
another one, depending on a PC or a USB terminal. Please select your COM port

number in the pull-down menu. The pull-down menu displays all of available COM
ports in your PC.

Please set “16.00” in the “Frequency”, then, click OK.

x

Standard | Advance I

Parameter file FEFDE‘WD-PW PR File Fead
—Host connection ——— — Supply oscillator
Fultiply rate I‘I .00

— Operation Mode

* Chip Start I[ll]l] vI
" Block En.j|'|2? vI

) fres [T Show fddres

< aF. i) Cancel |

[T Target Fezet Meszage
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The next action is the loading of the hex file to the PG-FPL3.

In this example, “TK78KOKF2UZ_RF_TEST.hex” found at
“TK78KOKF2UZ_RF_Test/Release” is loaded. If everything goes well, you will
see a message of “Success read HEX file”, as shown below.

=0l x|

File Degjsemiiigys Help

d Device

Flash Open 0K Name :
»» ParameterFile Beading....

Suc arneterFile. Firmn Wersion :
OmMMAND: Loa en ExtCode :
< Success read HEX file. Wandar ©
—— Parameter file

Mame : FEFO547D
Farmat : 0414
Wersion ; 1,04
ProcessorVer. 0200

Load file—
Mame  TK7BKOKF2UZ_RF_TE
Date: 2006/03/23 22:49:17
Chkzum - 214Bh
Area:  000000h-01FFFFh

— Connection o device -

Pt : COmM3

Speed 115200

Range Chip

Freq.: 1600

Fultiply : 1.00

Ready [ [
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Then, if you click “Auto procedure”, erasing, programming, and verification are
executed. Alternatively, you can execute erasing, programming, and verification,
one by one by clicking the three buttons located at the left of the “Auto procedure”
button.

If you see “Flash internal Verify OK!”, your program has been successfully loaded
in the Flash EEPROM. Then, you can disconnect the TK-78K0/KF2+UZ from your
PC.

Now, you will program the hex file in the second, or possibly third, and more.
Or, if you like to initiate the program immediately, while keeping the USB

connection, please set the Switch 1-1, and 1-2 to OFF, then the program will start
with Hyper-terminal. Please go to the next chapter for this procedure.

-lo| x|

File Device Wew Help

ERIVEYA )

[F>COMMEND: &utoProcedurelEpy] ] Device
Flash Elank Checking... MName : D78F0547
hot blank, then eraze.
Flash Erazing... Firm “Yersion :  1.00
chip eraze finish. ExtCode : FFO47Ch
Flazh Programming Start... “ardar - 10k
Flazh Programrming <105 .. Paramater fle—
Flazh Programming <205, .. )
Flazh F'ru:ugramming CA0E: .. E;Tnzt. ; EE'IFEEL‘?D
Flazh Programming <405, \ersion - W1 04

Flazh Programmming <505

Flazh Programming <GB0 .. Frocessar Ver. 0200

Flazh Programming < 70&:. .. Load file—
Flazh Programming <80%: .. Mame TE7BEOKFZUZ_RF_TE
Flazh Programrming <305 .. Date: 2006/09423 22:43:17

TOQrarnirg e Chlsum : 214Bh
< Flazh [nternal Yerify O Area:  000000W-01FFFFR

Connection o device

Fort:  COM3
Speed 115200
Range Chip
Freq.: 16.00
Multiply : 1.00
Kl ;IJ I
Ready A ]|
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5 IEEE 802.15.4 MAC Sample Program

Two sample implementations utilizing the MAC stack are offered in this evaluation
kit.
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5.1 The MAC Sample program 1 :TextChat

This chapter introduces the usage of MAC application 1

The MAC Sample program 1 is developed to provide with a simple example
to construct a star network utilizing the IEEE 802.15.4 PHY/MAC standard.

The MAC Sample Program offers,
1. Designation of a network coordinator in a star configuration
2. Text chat between a coordinator and an end device

To use the MAC Sample Program 1, you need to prepare at least two PC with
a USB interface and two TK-78K0/KF2+UZ boards.

The MAC Sample Program 1 is provided in the form of the hex file, as well as
the C source codes.

The hex files, TK78KOKF2UZ_Sample1_01.hex, 02.hex, 03.hex, 04.hex
and _05.hex allow you to immediately program to your TK-78KOKF2+UZ
boards using the PG-FPL3 Flash EEPROM programmer, and start the
sample application. The TK78KOKF2UZ_Sample1_0x.hex files are available
at

C:/TK78KO/SAMPLE_KF2+UZ/TK78KOKF2UZ_Sample1/Release.

Or, if you wish to tailor the sample program to meet your specific needs, you
can edit the source code, re-compile it with debug build to generate a load
module file, then, start the debugger to load the tailored execution code on to
the microcontroller for further debugging on the project manager PM plus. In
this procedure, the Flash programmer PG-FPL3 is not required. However,
because the USB connection to instruct operation to the program is occupied
for the debugging purpose, alternatively, you can make a release build to
achieve a new hex file, on the project manager PM plus.

As a general remark, please respect your local regulation of electro-magnetic
emission. In general, it is suggested to use the TK-78K0/KF2+UZ board in a
radio anechoic chamber.

It supports text chat for one coordinator and 4 end devices.
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5.1.1 Programming to the TK boards

For chatting, please prepare minimum 2, or maximum 5 TK-78K0/KF2+UZ
boards.
You need identical numbers of PCs.

Some laptop PCs do not support full functionality of hyperterminal.
This software has been confirmed at

NEC MATE MY25XCZEG

and, NEC VERSAPRO VY10F/BH-M

Please program the hex files of TK78KOKF2UZ_Sample1_01.hex, _02.hex,
_03.hex, 04.hex and _05.hex to each of your TK-78K0/KF2+UZ boards
using PG-FPL3.

5.1.2 Setting up the board to your PC
1). Assumption here in this section is, you have two or more
TK-78KO0/KF2+UZ boards, in which the
TK78KOKF2UZ_Sample1_0x.hex were programmed.

2). Please set the following switch configuration on all of your boards.

JP1 1-2 short

(USB side)

SW5 UART side
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 OFF
SW1 'Bits OFF
Bit6 OFF
Bit7 OFF
Bit8 OFF

3). Then, please connect it to your PC with a USB cable.

Please set the Jumper 1 to USB to supply voltage to the board from USB
I/F of the PC.

Then, please identify the COM port number of the USB in your PC at
[Control Panel] - [System]
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4). Hyper Terminal

On MS-Windows in your PC, please select [All Programs] -> [Accessory] ->
[Communication] -> [HyperTerminal]

Setting of Hyperterminal

Bits per second 19200
Data bits 8

Parity None
Stop bits 1

Flow control None

(Property -> Setting -> ASCII)
Local Echo OFF
No Line Feed

Now you will find the following opening menu in the window.
If not, please try the RESET button on the board.

TK-78K0/UZ Sample Application

2006 Skyley Networks

Command >

Then, press Enter,

[Help]
S: Send Message

M: MLME Associate test

C: Start Coordinator test

Command? >

Please do the same for your other boards and PCs.
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5.1.3 Designation of a coordinator

Now, you must decide which board is a coordinator.
Go to the PC of the coordinator board, and press C.

Command? >C
> MLME-START. request
> MLME-START. confirm
> Status:00

Command? >

Now the coordinator has started.

5.1.4 Network Association

For other PCs for other boards, please press M.

Command? >M

> MLME-ASSOCIATE. request

> MLME-ASSOCIATE. confirm

> Associated ShortAddr:4321
> Status:00

Command? >

Now, this particular board was associated to the network as an end device
with the short address of 4321. Please repeat this step for your third, fourth,
and possibly fifth board.
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On the coordinator side, you will find the following message, if the
association is successful.

> MLME-ASSOCIATE. indication
> from 123456789ABC0001 associated to 4321

[Help]
S: Send Message

Command? >

5.1.5 Text Chat

Now the network is prepared for you to start text chat between an end
device and the coordinator.

At first, you may start with the coordinator.
Press S, then input the short address of an end device, 4321 in this

example,
then, input your text message, up to 102 bytes.

Command? >S

> MCPS-DATA. request

> Send to (short address) ? 4321
> Message ? Hello!

Command? >
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You will find the following message on the end device, 4321.
The sender’s short address is “1975”, and the PAN ID is 2420 in this
example.

Command? >

> MCPS-DATA. indication
> from 1975/2420
Hello!

Now, you can reply from the end device “4321” to the coordinator “1975” by
inputting S, 1975, and your reply text.
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5.2 The MAC Sample Program?2 : LED Control

The MAC Sample program 2 is developed to provide with another simple example
to construct a star network utilizing the IEEE 802.15.4 PHY/MAC standard.

The MAC Sample Program 2 offers,

1). Designation of a network coordinator in a star configuration

2). If you push a switch on the n th end device, an LED on the coordinator board
blinks on and off n times.

To use the MAC Sample Program 2, you need to prepare one PC with a USB
interface and two TK-78K0/KF2+UZ boards or more boards, up to 5.

The MAC Sample Program 2 is provided in the form of the hex file, as well as the
C source codes with the MAC library.

The hex file, TK78KOKF2UZ_Sample2.hex, allows you to immediately program to
your TK-78KOKF2+UZ boards using the PG-FPL3 Flash EEPROM programmer,
and start the sample application. The TK78KOKF2UZ_Sample2.hex file is
available at

C:/TK78KO/SAMPLE_KF2+UZ/TK78KOKF2UZ_Sample2/Release.

Or, if you wish to tailor the sample program to meet your specific experiment, you
can edit the source code, re-compile it with debug build to generate a load module
file, then, start the debugger to load the tailored execution code on to the
microcontroller for further debugging on the project manager PM plus. In this
procedure, the Flash programmer PG-FPL3 is not required. However, because
the USB connection is occupied for the debugging interface, the USB connection
is not available for applications. In this application example, Hyperterminal with
USB connection offers information on the network association. However, the LED
operation can be made without Hyperterminal. Therefore, you can use the USB
connection for debugging for the LED operation. Alternatively, you may make a
release build to achieve a new hex file, on the project manager PM plus.

As a general remark, please respect your local regulation of electro-magnetic

emission. In general, it is suggested to use the TK-78K0/KF2+UZ board in a radio
anechoic chamber.
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5.2.1 Programming to the TK boards

Please prepare minimum 2, or maximum 5 TK-78K0/KF2+UZ boards.
You need at least one PC to load the hex file on to the boards. However, for
LED operation, you don’t need any PC.

You will designate one board as a coordinator, and the rests as end devices.
However, the hex file is common for both a coordinator and end devices,
because the role setting is made by a switch on board.

Please program the hex files of TK78KOKF2UZ_Sample2.hex to all of your
TK-78K0/KF2+UZ boards using PG-FPL3. You will find

the TK78KOKF2UZ_Sample2.hex file
at the directory of “TK78KOKF2UZ_Sample2¥Release”.

5.2.2 Starting up a coordinator

1). Please set the following switch configuration on all of your boards.

JP1 1-2 short (USB side)
SW5 UART side
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 OFF
SW1 Bit5 OFF
Bit6 OFF
Bit7 OFF
Bit8 OFF

2). Now, you choose one board as a coordinator.

3). Then, you have a choice if you use the coordinator with or without
HyperTerminal.

4). If you like to use HyperTerminal, please set the Switch 5 to battery, then,
connect the coordinator board to the PC with a USB cable.

Then, please connect it to your PC with a USB cable.

Please set the Jumper 1 to USB to supply voltage to the board from USB
I/F of the PC.
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Then, please identify the COM port number of the USB in your PC
at [Control Panel] - [System]

5). HyperTerminal

On MS-Windows in your PC, please select [All Programs] -> [Accessory] ->
[Communication] -> [HyperTerminal]

Please set the parameters of HyperTerminal as follows,

Bits per second 19200
Data bits 8

Parity None
Stop bits 1

Flow control None

(Property -> Setting -> ASCII)
Local Echo OFF
No Line Feed

6). After you open the window of the HyperTerminal, please push the reset
button on the board. Now you will find the following opening message in
the window.

If not, please reconfirm the COM port number of the USB connection.

‘& ZigBee - HyperTerminal E@El

-~

18K0AU U7 Stick Sample Application
2006 Skyley Networks

> MLME-START.request
> MLME-START.confirm
> Status:00

Connected 0:01:23 Auto detect 13200 &-hl-1 UM

Now the coordinator has started up successfully.
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5.2.3 Starting up end devices

1). Please set the following switch configuration on all of your boards.

JP1 2-3 short (USB

side)
SW5 UART side

Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 OFF
SWi1 Bit5 OFF
Bit6 OFF
Bit7 OFF
Bit8 OFF

2). Now, you connect batteries to all of your boards for end devices..

3). Then, if you set Jumper 1 to battery, the board starts up as another
coordinator. You need to keep pushing the Joy stick, Switch 2, to start up
as an end device. You can assign 5 different MAC addresses by a position
of the Joy Stick during power-up sequence, or RESET start-up.

Position of Joy Stick during Function Extended Address
start-up
Default Coordinator | 0x1234xxxx9ABC0001
Up End Device 0x1234xxxx9ABC0002
Center End Device | 0x1234xxxx9ABC0003
Left End Device 0x1234xxxx9ABC0004
Right End Device | 0x1234xxxx9ABC0005
Down End Device 0x1234xxxx9ABC0006

If you start-up a board while keeping the Joy Stick up, you will see the
following message on the HyperTerminal.
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“& ZigBee - HyperTerminal

Fle Edit View Call Transfer Hslp

O =& 0

78KBU UZ Stick Sample Application
20086 Skyley Networks

MLME-START . request
MLME-START . confirm
Status:00

> MLME-ASSOCIATE.indication
> from 123456789ABCAPD2 associated to 4352

VOV OV

(Connected 0:02:30 Auto detect 19200 8-M-1 UM

A short address of “4352” was assigned to the board.

A short address is assigned sequentially, independent from the long
address.

Then, if you start-up the third board while keeping the Joy Stick center, you
will see the following message on the HyperTerminal.

“& ZigBee - HyperTerminal
File Edit Wiew cCall Transfer Help

D& 58 0B &

18KBU UZ Stick Sample Application
2086 Skyley Networks

> MLME-START .request
> MLME-START.confirm
> Status:00

> MLME-ASSOCIATE.indication
> from 123456789ABCARO2 associated to 4352

> MLME-ASSOCIATE.indication
> from 123456789ABCAPO3 associated to 4353

Connected 0:03:17 Auto detect 19200 &-M-1 NUM
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5.2.4  Operation

The coordinator generates beacon at channel 11 of 2405 MHz.
LED4 on the board is ON.

An end device makes a network association. If successful, LED4 on the
board is ON.

If you push SW3 on an end device, LED2 on the coordinator blinks.
And, if you push SW4 on an end device, LED3 on the coordinator blinks.

The number of times of blink depends on the sequence the end device joined
in the network. For instance, if an end device is the third end device for the
network, the LED will blink three times.

LED on Coordinator SW on End Device
LED2 SW3
LED3 SW4

The following example shows, the SW3 on the fifth end device, “4356”, was
pushed. You will see the LEDZ2 on the coordinator will blink 5 times.
The default PAN ID of this network is “2420”.

“& ZigBee - HyperTerminal E@@

Eille Edit View Call Iransfer Help

> MLME-START .request
MLME-START . confirm
Status:00

> MLME-ASSOCIATE .indication
> from 123456789ABCARD? associated to 4352

MLME-ASSOCIATE . indication
from 123456789ABCOA03 associated to 4353

MLME-ASSOCIATE . indication
from 123456789ABCOAOS associated to 4354

MLME-ASSOCIATE . indication
from 123456789ABCOA0L associated to 4355

MLME-ASSOCIATE . indication
from 123456789ABCOA06 associated to 4356

Vv

VMV VY VY

OV

> MCPS-DATA.indication
> from 4356/2420
a

Cannected 0:07:03 Auto detect 19200 5-M-1 UM
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6 Mode setting of the board

The combination table of the switch of this board is shown.

SW5

SW1

JP1
o e [ ey | owmeckon | ng fas
SW5 UART side OCD side UART side
JP1 Select by power 1-2short (USB side) 1-2short(USB side)
supply source
Bit1 OFF ON ON
Bit2 OFF ON ON
SWA1 Bit3 OFF ON OFF
Bit4 OFF ON OFF
Bit5 OFF ON OFF

- 108 -



7 Revision History

Revision Contents Date

Rev. 1.0 Initial Version November 29, 2006
Rev. 1.1 Corrections January 20, 2007
Rev. 2.0 Corrections February 7, 2007
Rev. 3.0 Modification on IEEE 802.15.4 MAC Library November 15, 2007
Rev. 3.1 Manufacturer name change June, 10 2008

Rev. 4.0 Correction With the sample program March 7, 2009

change.
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