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Welcome to the world of 78K0OR UZ Stick.

You are now being navigated to the design environment
of the 78KOR 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 78KOR
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 Introductions
—Qverview of this manual

Chapter 2 Preparations
—Introduction of soft tools, and sample programs and installation

Chapter 3 Experiences
— Guide to the basic operations of PM + and the integrated
debugger using sample programs.

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

Chapter 5 Mode Setting of the 78 KOR UZ Stick
— 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 + V6.30
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 DF781188 V3.00

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 CC78KO0OR W1.20 : Code size limited version
This is a free compiler for the 78KOR microcontrollers. The object code size
is limited to 64 Kbytes. It works on MS Windows 2000 or XP.

2.1.4 Assembler RA78K0OR W1.10 : Code size limited version

This is a free assembler for the 78 KOR microcontrollers. The object code
size is limited to 64 Kbytes. It works on MS Windows 2000 or XP. The
RA78KOR Assembler Package contains Structured Assembler
Preprocessor, Assembler, Linker, Object Converter, Librarian, and List
Converter.

2.1.5 78KO0R integrated debugger ID78KOR-QB V3.40
The Integrated Debugger ID78K0OR-QB offers a debug environment on
your PC, where the MS Windows 2000 or XP runs, if the 78KOR UZ Stick is
connected to the PC with USB. The USB I/F accesses to the OCD, On
Chip Debug, interface on the microcontroller.

2.1.6 78KO0R Starter Kit Setting

If you forget about the security ID or if you set On-Chip Debug Option Byte
to “disable on-chip debug function”, you can erase the flash memory by
using this starter kit.



2.1.7 USB driver

This is a software driver for PC to access to the USB interface of the
78K0OR UZ Stick.

2.1.8 The RF Test Program
The RF Test Program is used in [chapter 2 Experiences].

The RF Test Program is provided in the form of the C source codes.

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 +.

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

As a general remark, please respect your local regulation of
electro-magnetic emission. In general, it is suggested to use the 78KOR UZ
Stick in a radio anechoic chamber.

2.1.9 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.

2.1.10 The MAC Sample Program : Text Chat Program

The MAC Sample program 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, you need to prepare at least two PC
with a USB interface and two 78K0OR UZ Stick.
The MAC Sample Program is provided in the form of the C source codes.

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 +.
However, because the USB connection to instruct operation to the program
is occupied for the debugging purpose,

_10_



alternatively, you can make a release build to achieve a new hex file, on
the project manager PM +.

As a general remark, please respect your local regulation of

electro-magnetic emission. In general, it is suggested to use the 78KOR UZ
Stick in a radio anechoic chamber.

_‘I‘I_



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.
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':-[-,- NEC Electronics Microcomputer Developme;

o the MEC Electronics Microcomputer development taols
P program.

cute thiz installer, pleaze exit all windows programs.

T

[—— —

Documents

Sample Program

Link to 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.

_12_



<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.

_13_



@ Select products that you need to install.
(as default, all the products that you need to use the demostration kit
are selected.)
"Explain" area displays an explanation of the selected product.

To change the installation destination, click .

When all the settings are completed, click | Install--- | .

* In this document, it is assumed that users install the programs under "NEC
Electronics Tools" directory (default installation directory). Users can find the
tools by selecting “Start Menu” -> "Programs" -> "NEC Electronics Tools".

x
¥ DeviceFile Instal /A\
DeviceFile: | DF781188 3.0 *|  Seach.. | /| \

Inztall...
v Tool Inztall: \\ /
\/
T oolz:
- E =it
Froduct | Size | -
CC7ak0R w120 11.251KE
CCTaK0R %1.20 Documents 14,400k 8
RaFak0R w110 7. 3E0KE
Ra7ak0R 1.0 Documents 11.492KB —
P+ 6,30 17 4E0KE
Prd+ 630 Documents 12.636kE
IDY3K0R-GB 73K0R Integrated Debugger W3.40 36,384k B
ID7EK0R-QE %340 Documents 11 552KE ll
E xplain:
_I Dirive: C:
Arvailable Space:
j BOE72172KE
Destination: Required Space:
C:AProgram Files\MEC Electronics Tools Browse. . | 125 553kE

_14_



@ Click when "Install" confirmation dialog box is opened.

x

® Inskall kthe Taaols and DeviceFile,

Cancel

® Read "software license agreement" and cIi for continuing the
-

installation. To stop the installation, click

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

_15_



@ Enter the product ID, and click Next .
* The product ID is available on the“README.HTML” or the other sheet.

Installshield Wizard

Pleaze enter the product 1D of the product.

retallzhield

® It starts copying the files.

_16_



® Click when "Select Files" installation wizard dialog opened.

Install Wizard : Kind of File x|

Select the kind af installation file ;

W For 78K0RKES
W For 78K0R/KF3
W For 78K0R/KG3
W For 78K0RKH3
W For 78K0R /3

N

—
< Back I MHext > Cancel

N

@ When the installation is completed, the following dialog opens.

Click .
x|

\lj) Installation finished.

—

"NEC Electronics Starter Kit Virtual UART" USB driver must be install
ed on PC before you connect to 78KOR UZ Stick.

Install the USB driver by referring "2.4 USB Driver".

_17_



| 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 a language 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:¥Program Files¥NEC Electronics

Tools" on default setting.
When you use the tools, please open the tools from [Start menu] ->

[Programs]->[NEC Electronics Tools].

_20_



2.3 Sample Environment

This section explains the overview and preparation of sample programs.

You need to install the sample programs on your system first before using them.

How to install the sample programs and where they should be intalled on your
system will be explained.

_21_



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 [78KOR

UZ Stick Sample Programs] link.

FReadme First

Install.

Documents

Link ta NEC Electronics Micracomputer
- -
Exit

The WWW
browser starts up.

2 sample Programs - Microsoft Internet Explorer =181 x|
je Edt ‘iew Favorites Tools Help | ",'
Click the [78KOR UZ Stick Sample N\ - - | & ©|, s oromme €] - - [3 %
programs] link you can also \  FH7EKOR_UZ_Stick TIOZADOCISAMPLE EHTHL B> E |JL|nks B
' H

download the [Tutorial Guide] 11pl e Proorams
- o« .

elcome to TEEOR UZ Stick world.
The purpose of sample programs is to experience TSKOR UZ Stick.
ple programs consist of the following items.
TEEOR
o SANMPLE _UZSTICK
» JEEOE_TZSTICK _RF_Test: It monttors recemve error rate and recemwve power

n JEEORUZETICE MAC Sample : It cotmmumicates text message.

Click the linke of TRE0F TUZ Stick sample program link. and install the sample programs

« FEEOE TZ Stick sample program
+ JEEOR TIZ Stick evaluation kit tutorial guide.

Refer to the tutorial guide about usage

=l
& pone [T T [Srcomuter 4

When[78KOR UZ Stick Sample Programs] is clicked, the following download
confimation window appears.

_22_



Some files can harm your computer. |f the file information below
looks suspicious, or you do not fully trust the source, do not open or
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.

“wiould 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 button.

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

L] TK-sampleProgram For 78KOR U2 Installshield Wizai LI

Welcome to the InstallShield Wizard for
TK-SampleProgram For 78KOR U2 Stick

The InstallShield{R) Wizard will install TK-SampleProgram Far
78KOR. UZ Stick on your computer, To continue, cick Mext,

WARMING: This program is protected by copyright law and
international treaties,

< Bark Cancel

InstallShield wizard for TK-Sample Program starts up

Please click .

_23_



i'é“ TK-SampleProgram For 78KOR UZ Stick - InstallShield W

License Agreement

Please read the following license agreement carefully,

Please read carefully

The I[EEE 802.15.4 MAC Library ("MAC_LIB") is co-owned by NEC
Electronics Corporation and Skyley Networks Inc. (Licensar). Before
your installing the MAC_LIB on & computer, you are requested to review
the User License Agreement ("ULA") very carefully and accept terms
and conditions

User License Agreement

-
T fabo Hhin dete Af et lline Hae IECE _I
it

(% 1 accept the kerms in the license agreement

fil%) i EEment

Installshield
< Back ( Iuaxt ﬁl Cancel |

~———

License agreement screen is displayed.
Please select "l accept the terms in the license agreement”.and click Nexd.

{i&# TK-5ampleProgram For 78KOR UZ Stick - InstallShield W |

InstallShield wWizard Completed

The InstallShisld Wizard has successfully installzd
TK-SampleProgram For 78K0R UZ Stick. Click Finish to exit the
wizard,

Please click [Finish|.

The sample programs are installded.
The sample program "TK78KOR.EXE" with self-extract file is also intalled. When

you need to use the original sample programs, you can extract the file
"C:¥TK78KOR.EXE".

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

_24_



2.3.2 File Configuration of the sample program

The sample programs ware the following folders.

-

TK78KOR \

(I SAMPLE_UZStick

—— 78KOR_UZSTICK_RF_Test The sample program used in chapter 3.

The packet error rate and received signal

strength indication are monitored.

——— 78KORUZSTICK_MAC_Sample This sample program uses MAC

library.The text message is transmitted
and it receives it.

/

_25_



2.4 USB Driver

You need to install “NEC Electronics Starter Kit Virtual UART” in your PC.

When 78K0R UZ Stick is used, it is necessary to install the “NEC Electronics
Starter Kit Virtual UART” driver in the host machine. Please install the driver
according to the following procedures with appending CD in the drive.

"Starter Kit USB Driver" must be installed on the PC. If not, please refer to "2.2
Installation of Development Tools" to install the driver first.

Attention Do not use a USB hub for connecting 78K0OR UZ Stick.

Depending on the version of Windows OS, the installation will be differed.
Please check your Windows version, and follow the instructions

- Windows XP -> "2.4.1 Installation on Windows XP"

- Windows 2000 -> "2.4.2 Installation on Windows 2000"
After the installation, go to "2.4.3 Confirmation of the installation"

_26_



2.4 1 Install to Windows XP

Once the 78KO0OR UZ Stick is connected with USB, the "Found New Hardware Wizard"
will be started. Select "No, not this time" and click .

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will zearch for current and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows pdate ‘web site [with your permizsion].

Fead our privacy policy

Can Windows connect to Windows Update to search far

Select "No, not this time" software?

() Yes, this time anly

() es, now and every time | connect a device
() Mo, not this time Click "Next"

Click Mext to continue,

Mext = l[ Cancel ]

2. Select "Install from a list or specific location" and click .

Found New Hardware Wizard

Thiz wizard helpz pou inztall goftware for:

USE Device

{ ) If your hardware came with an installation CD

N

Select "Install from a list or specific dwars ;
L or floppy disk. insert it now.

location"

What do you want the wizard to do?

() Install the software automatically [Fecommended)

() Install from a list or specific location [Advanced) Click "Next"

Click Mext to contitiue.

< Back, ” tewt > l[ Cancel
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3. Select "Search for the best driver in these locations.” , check "Include this location in
the search:", and then click "Browse..." to select the driver directory path. The path
should be "C:¥Program Files¥NEC Electronics Tools¥TK-driver" as default installation.
If the installation directory is not default, then select "TK-driver" under the installation

directory.
Click .

Found New Hardware Wizard

Please choose your search and installation
Select the driver directory

(%) Search for the best driver in these locations.

Usge the check boxes below to limit or expand the default search_dhich includes local
pathz and removable media. The best driver found will be inst

[] 5earch removable media [floppy, CD-ROM...)

Inelude thiz location in the search:
C:Program FilesHELC Elect 2 Toolz\TE.-drivefers

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

Choose thiz option to select the device driver from a list. Windows dog Click "Next"
the driver you chooge will be the best match for your hardware.
< Back ” Mext = l [ Cancel

4.  Ifthe following dialog is opened, click | Continue Anyway | .

Hardware Installation

L) "_., The zoftware you are installing for thiz hardware;
L3
MEC Electronics Starter Kit Virtual LART

haz not pazsed Windows Loga testing to verify its compatibility
with Windowes =P, [Tell me why thiz testing iz important. |

Continuing your installation of this software may impair
or destabilize the correct operation of your spstem
either immediately or in the future. Mici
recommends that you stop this installa lick "Continue Anvway"
contact the hardware vendor for zoftw Click "Continue yway
passed Windows Logo testing.

[ Cantifiug Arigway ]|[ STOF Inztallation
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5. The installation of "NEC Electronics Starter Kit Virtual UART" driver is completed.

Click :

Found New Hardware Wizard
Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

(3 MEL Elechronics Starter Kit Virtual UART

Click "Finish"

Click Finizh to cloze the wizard. /

6. Go to "2.4.3 Confirmation of the installation".

_29_



2.4.2 Install to Windows2000

1. Once the 78KO0OR UZ Stick is connected with USB, the "Found New Hardware Wizard" will
be started.

Select "No, not this time" and click :

Found Mew Hardware Wizard

YWelcome to the Found New
Hardware Wizard

Thiz wizard helps you install a device driver for a
hardware device,

Click

To continue, click Mext. l

< Backi I Mext » I Cancel
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2.

Select "Search for a suitable driver for my device".

Click .

Found Mew Hardware Wizard

Inztall Hardware Device Drivers

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

Thig wizard will complete the inztallation for this device:

@ USE Device

& device driver is
needs driver filez
installation click

Select "Search for a suitable driver for my
device"

What do want the wizard to do?
&' Search for a suitable diiver for my device [recommended)

" Display a list of the known divers for thiz device so that | can choo -

driver

Click "Next"

»

¢ Back Cancel |

Select "Specify a location".

Click .

Found New Hardware Wizard

Locate Driver Files
Where do pou want Windowves to zearch for diver files?

Search for driver files for the following hardware device:

@ USE Device

Select "Specify a location”

hies for suitable drivers in its driver database on pour computer and in
g optional zearch locations that you specify.

h, click Mewst. IF pou are zearching on a floppy disk or CO-ROM drive,
izk. or CO before clicking Mest.

Optional zearch

ocations:

™ Floppy disk diives Click "Next"

[ CD-ROM drives

¥ Specify a location
[ Microgoft Windows Lpdate

< Bac I Mewt » I Cancel
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4. Select the driver directory path. The path should be " C:¥Program Files¥NEC
Electronics Tools¥TK-driver " as default installation.
If the installation directory is not default, then select "TK-driver" under the installation

directory.
Click h . Click "OK"
=

\ 4
[nzert the manufacturer's installation dizk into the diive 0K |
g zelected, and then chck OF.

Cancel |

Select the driver directory

Copy manufacturer's filés from:

C:Program Files\MEC Electronics Toolsh T E-driver j Browse... I

5. Click :

Found Mew Hardware Wizard

Driver Files Search Results o
The wizard has finished searching for driver files for your hardware device.

The wizard found a driver for the fallowing device:

@ USE Device

Windowes found a driver for this device. Tainztall the driver Windows found, click Mext.

E’ c:hprogram fileshnec electronics toals\tk-driversmab2zall. inf

Click "Next"

< Bac I et = I Cancel
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The installation of "NEC Electronics Starter Kit Virtual UART" driver is completed.

Click .

Found Mew Hardware Wizard

Completing the Found New
:{;‘ Hardware Wizard

_\> MEC Electronics Starter kit Yitual UART

Wwindows has finizhed installing the software far this device.

Click

To close thiz wizard, click Finish.

4

< Blae I Finigh I Cancel

Go to “2.4.3 Confirmation of the Installation”.
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2.4.3 Confirmation of the installation

Please confirm “NEC Electronics Starter Kit Virtual UART(COMXx)” in the device
manager of system in the control panel of the MS Windows.

Device Manager

2 Computer Management

{(=1[e

Q File  Ackion  View indow  Help - | J
cr OEES 2 A <na
Camputer Management (Local) - OPTZ210L
- ﬁa Syskem Toals + j Computer
+ Event Yiewer +-age Disk drives
+ El Shared Falders + § Display adapters - .
+-4#] Performance Logs and Alerts +- o DYDYCD-ROM drives Confirm " NEC Electronics Starter
&) Device Manager +-[3g Human Irketface Devices | Kit Virtual UART (COMX)" is

- @ Skorage
+ Remavable Starage
Disk Defragmenter
Disk Management
+ & Services and Applications

+-i=% IDE ATAIATAPI controllers
+-2 Kevboards

+- ") Mice and ather pointing desb

+- 5 Monitors
+ ﬂ Metwiork adapkers
- Ports (COM & LPT)

displayed.

r;f Carmrunications Park (COML)
P e ke ALY

|l ' PPN Y

=
r;f MWEC Electronics Skarker Kit Yirkual UART (COME)
Frocessors

@, sound, video and game controllers
¢ System devices

.
.
.
+ Universal Serial Bus controllers

The screen above shows that the COM port number is "COMS8". If ID78KOR-QB is
not in use, you can use this port number for connecting 78KOR UZ Stick.
When you change the USB port Connection, the COM port number will be

changed as well.

CAUTION

Do not do “Hardware Modification Scan” when you communicate with the target device.
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3 Experiences

Now you are ready to experience the operation of the 78KOR UZ Stick using the
integrated development environment, PM +.

As a program for the 78KOR/KE3, the RF test program (RF_Test) which you
installed in "2.3.1 Installation of the sample programs" is used.

You use two of 78KOR UZ Stick. One is the stand-alone system with USB power
supply. Another is connected to the debugger and run user programs. By building
the sample programs and operating with ID78KOR-QB, you can understand the
basic operation of the development tools (PM+, ID78KOR-QB) and the basics of
the project files that you need when you develop application programs.
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The overall flow is as follows.

Starting PM +

&

Loading workspace (project)

&

Reviewing Linker, Compiler option, Debug setting

&

78K0OR UZ Stick setting

&

Creating execution format

Operation

/

&

~

Starting integrated debugger (ID78K0R-QB)

&

Executing program

&

Stopping program

&

Terminating integrated debugger (ID78KOR-QB)

\C

)/

&

Terminating PM +
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3.1 Starting PM +

In the Windows Start menu, select [Programs]->[NEC Electronics Tools]->[PM +
V6.30]

PM + start up

5 PM+ - No Workspace [OutPut]

File Edit Find Layer View Project Build Tool ‘Window Help
|2 -D@E SR 5 e[ ] e+ -2zle |
I =] B AL
Bll=Efoouvee =18/
Fies | pemo | - [EOF] i
----- Fra Noworkspace
<] ' 4
For Help, press F1 ] Gt it fret
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3.2 Introduction to PM +

In PM +, 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
far. PM + - No Workspace [OutPut] I ]3]
File Edit Find Layer Wiew Project Buld Tool ‘Window Help
[2-DEE &R+ 58| % | Ferr-REle |
I ] Tk 2 s x@ |
o T ~ioix]
Files |MEW| - [ECF] ﬂ
] Mo Workspacs

\m Sy

For Help, press F1 \\ ]_r\[\_ﬁ]ﬁﬁ 7
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 + User’'s Manual.
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3.3 Loading Workspace (Project)

In this section, you will use the workspace that you created in "2.3.1 Installation of
the sample programs"

For creating a new workspace, refer to "3.15 Creating a new PM + workspace
(project)".

The workspace has information about the build environment for the sample
programs.

Select "File" on menu bar and "Open Workspace...".

Then, select
“C:¥TK78KOR¥SAMPLE_UZStick¥78KOR_UZSTICK_RF_Test¥RF_Test.prw” .

5 PM+ - No Workspace [DutPut] =10l x|

File Edit Find Layer Wiew Project Build Tool ‘Window Help

Hew Chrl+M E El%ll j| €« 5 + = ”E’E| ? ‘

Qpen... Ctrl+0
Insetk file... j| & -_-1.}?. w*- _}_{_| Iﬁg ‘

Clos
e WEE -0 =10/ ]
- [EoF] ZI

Save Workspace

Close Workspace

Save Chrl+5
Save As...

Chiange Source File [Mame. ..
Save Al Source Files

Print Preview
Print... Ctrl4+P

Recent File

Recent Workspace

Exit P+

-

KN ' 4
Create a new workspace l_ l_ F lﬂ lﬁ =
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Open the folder in which the
sample program is located.

Open Workspace

Look in: | () 7BKOR_UZSTICK_RF_Test x|« cF Ea-

File niame: |F|F_T st prw Open I >
Files of type: IWorkspace File[". pr) j Cancel

Help |/
‘RF_Test.prw”and then press the button.

Workspace file name :RF_Test.prw

e ]
iz PM+ - RF_Test.prw [OutPut]

File Edit Find Layer Yiew Project Build Tool ‘Window Help

o : The “RF_Test.prw” workspace
J%'DDE|§@|¥J&|%IIBCB jlﬁ{ - P P
file is read
| [RF_Test-RF_Tes =] [ebug B R 3.‘.\\
ioix] {
Fies | Memo | - [(Eor) —
ach - oject(s] .
=@ RF_Test D Project group
| Include Filez
[Z1 Project Related Files
[Z3 Other Files
Project
KIN v
Faor Help, press F1 T NN

_41_



3.4 Configuration of Linker Option

The linker options have been set by the project file. However, some option settings will be
covered in this section because the linker option settings are important for debugging.
Following three settings are covered specifically.

- Outputs from debugging

- On-chip debug (bytes, security ID)

- Watchdog timer

Select "Tools" on menu bar, then "Linker options".

3.4.1 "Outputl" Tab

Select "Output1” tab on "Linker Options" window, and see following settings.

Linker Options |

Outputl IDutputEI Library | Others |

— Load kModule File[-o]
Cutput File M ame:

j Erowse. .. |

¥ Output Symbol Information]-g]

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

Ia.elk j Browse, . |
e
¥ Secuity I0[-qil l)

:|FFFFFFFFFFFFFFFFFFFF

™| &l Bdkbytes Boundan]-cozal

v On-Chip Debug Option Bytes]-ga]

Control W alue: IEE H
Start Addrezs: IEFEEIEI H
Sizk |1 024 bytes

Command Line Options:

-oDebug -goB85h, 3FCO0R 1024 -qidFFFFFFFFFFFFFFFFFFFFH -pDebug -gb00FFFFR ;I
-bl0rsm. lib b0, ik -belOrmf lib -1C: Y Program FileshMEC Electronics

Toaols\CCFBROR YW 208E73k0" -2
k. I Cancel Spply | Help |
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- Load Module File settings
Check "Output Symbol Information".
This enables to do source level debugging (setting break points, monitoring variables in
watch window, etc).
Also, you can specify the load module file name.

- On-Chip Debug Option Byte
Check "On-Chip Debug Option Byte". Enter "85" in "Control value". This setting enables
the on-chip debugging function of the microcontroller.
For details of "Control value", refer to the user's manual of 78KOR/KE3 (U17854E).
See "Start address" is set to "3FC00", and "Size" is set to "1024".
These settings reserve the memory address area for the monitor program (the flash
memory area that the debugger uses for on-chip debugging).
In this case, the "Control value" is allocated to the address of C3H in flash memory, and
FFH is set to the next address. Because of this, the following areas could not be set the
segments.
<Address area that reserved by on-chip debugging>
- 2H, 3H
- CEH-D7H
- From the address set in "Start address" to the byte set in "Size"

- Security ID
Check "Security ID", and enter the security ID which is a unique ID code (10 bytes) to
authenticate when the debugger is launched.
The security ID is stored in the flash memory (C4H-CDH), and checked if it is the same
as the code entered in Linker options dialog when the debugger is launched.
The debugger will not be launched when the security ID is unmatched. By using this
function, you can secure the programs from leaks.
If you do not need to set the security, it is recommended to set the security ID
"FFFFFFFFFFFFFFFFFFFF" as this is the initial code.

If you forget about the security ID (stored in the address of C4H-CDH) or if you set wrong
on-chip debug option byte, you will not be able to use the debugger (ID78KOR-QB).

To solve this, you can use the "78KO0OR Starter Kit Setting" for changing the setting to initialize
the flash memory at the time debugger launched.

For details, refer to "3.9 Starting integrated debugger (ID78K0OR-QB)".
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3.4.2 "Output2" Tab

Select "Output2" tab on "Linker Options" window, and see following settings.

Linker Options |

Output]  Dutput2 | LiI:uraryI I:Ithersl

—Iv Create Link Map File[-p]
Output File Mame:

IDEI:uug j Browse. .. |
¥ Output bap List[-km]

¥ Output Directive File Image[-kd]

[™ Output Public: Spmbal List-kp]

[T Output Local Symbol List[-kl]

[ Add Form Feed at End of List File[-If]

Lites per Pagel-1): IEI E:

— Select mirror area - v |Jzer Option Butes[-gh] —\
% MAA=O i) ( [COFFFF H >
O Mad=T [mil] //

Command Line Options:

-oDebug -goB85h, 3FCO0R 1024 -qidFFFFFFFFFFFFFFFFFFFFH -pDebug -gb00FFFFR ;I
-bl0rsm. lib b0, ik -belOrmf lib -1C: Y Program FileshMEC Electronics

Toaols\CCFBROR YW 208E73k0" -2
k. I Cancel Spply | Help |

- User Option Byte

Check "User Option Byte", and then enter "O0FFFF". Here, you can do the
setting of watchdog timer, low-voltage detector, and system reserved
memory area. The 3 bytes you entered are stored at COH-C2H on flash
memory:

- COH: setting for watchdog timer

- C1H: setting for low-voltage detector

- C2H: setting for system reserved memory area (must be set as FFH)
This time, you disabled the watchdog timer and the default start function of
low-voltage detector.
For details, refer to the user's manual, 78KOR/KE3 (U17854E).
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3.5 Configuration of Compiler Option

The compiler options have been set by project file. However, because some compiler options
are useful, following three settings are covered specifically in this section.

- Setting for Define Macro

- Enable C++ comments

- Use multiplier and divider
Select "Tools" on menu bar, then "Compiler options".

3.5.1 “Preprocessor” Tab

As "Define Macro", three macros, CPU78KO0R, F0114664, and MAC_ADDR=0x0001, are set.
These regard to "ifdef" statement in the source code.

"MAC_ADDR=0x0001" indicates that the MAC short address is "0001" as the wireless node.
(Also the 3rd - 4th byte of extended address from the upper side is set to 0x0001.)

Enter "include" in "Include Search Path" field.

Compiler Options X|

Estend I Others I Startup Routine I
Frepracessar | b ermorn b odel I [ ata Azsign I Optimize I Debug I Cuitput

Define Macrof-d] :

CPU78KOR FO114564 MAC_ADDR=0:0001| j Edi... |

IIndefine kM acrof-u] :

| Edt. |

Include Search Pathl-i] :

includs | E dit.. |

Command Line Options
-dCPUF3EOR FOT14664 MAC_ADDR=00001 -include -zp

K I

| ] 4 I Cancel Apply | Help |
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3.5.2 "Extend" Tab
Select "Extend" tab, and check "Enable C++ Comment".

This setting allow you to use the C++ comment using "//".
It is useful feature when developing code.

Compiler Options x|

Freproceszor | b emorny b odel I [ ata Azsign I Optimize I Debug I Cuitput I
Extend | Others I Startup Routing

— Change Source Regulation

Dliaablefﬁ[ﬁnsmns [AMSTSEan

< [V Enable C++ Comment, lgnare from ¢ Till End of Dnel-zp]

wan Mest[-zc]

K.anji Code of Source

™ Mot Expand Argument and Retum % alue[-zb] " SlIS[2s]
" EUC[-z=]
" Maone[-zn]
Command Line Optians
-dCPUF3E0R FOT14664 MAC_ADDR=020001 -inchude -zp ;I

| k. I Cancel Spply | Help |
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3.5.3 "Startup Routine" Tab
Select "Startup Routine" tab, and check "Using Library" and "Using
Multiplier/Divider". The 78KOR/KE3 has feature of multiplier/divider to increase

those calculation speed.

Compiler Options x|

Freproceszor I b ermorn b odel I [ ata Azsign I O ptimize | Debug | Cuitput |
Estend | Others Startup Routine

¥ Using Startup Foutine

¥ Using Fixed &ea of Standard Library W BOMization processes of far area
" Select Object

= Momal " Boot £ Flash

Startup Fouting : IsDrII.reI

% Using Library T~

[ Using Floating Poirt it sprintf,zgkant,printf, scant, »printf, vz printf

v Using Multiplier

Librany ; Ichr:-:m.IiI:u,n:IElrm.IiI:u,u:IEIrmf.IiI:u

Command Line Optians
-dCPUF3E0R FOT14664 MAC_ADDR=020001 -inchude -zp ;I

| k. I Cancel Spply | Help |
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3.6  Configuration of Debugger setting

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

5 PM+ - RF_Test.prw [OutPut] i ] 4
File Edit Find Layer Yiew Project Build | Tool ‘Window Help
: Compiler Options...
B-DEH(GR| 5 E1 e R
J | | Azzembler Options. .. | | E ===
| [RF_Test-RF_Tes ][Debu  Linker Optians... R |
CObject Converter Options. ..
Files | Memo | = ZI
5 g RF_Test: 1 Projectls) g ooy —
EW RF_Test . Stark up Ex-tool »
D Source Filez
#-[Z1 Inchude Files File Compare. ..
Device File Installer
PM+ Settings. ..
Font. ..
Customize. ..
Record the Key Operations
Blay Back
Sawe the Key Operations, ..
Load the Macro File...
Play Back the Macra File. ..
Register the Macro Files. ..
Elay: Biack the Register Macra F
-
L] v
Change debugger settings I_I_I—FIWIW 4
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Check if "ID78KOR-QB V3.40 78KO0R Integrated Debugger" is selected on "Debugger".

Debugger Settings El

Select Debuager

OR-0B *3.40 78K0R Integrated Debugger

File Mame: II::"uF'rl:ngram Files"MEC Electronicz ToolshDFEROR-QE Y 3,40

O ptiar; I

Debug Target
Debug Target File;

I C:ATEFSRORSSAMPLE _UZStckh PBR0R_UZSTICK _RF_TesthD ehug'\uj

¥ | Execute Symbol Beset after, Diownload

¥ Execute CPU Feset after Download

Debug Optiohz
[T Downloadithe Debug Target Files in the same Froject Group

[Mebug Target File List:

] Cancel Help
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3.7 78KOR UZ Stick Settings

Please set the switches on the 78 KOR UZ Stick as follows.

USB Switch

POWER Switch
Switch Setting
USB DBG
POWER USB

After the switch settings are completed, connect the PC to USB connector on
78KOR UZ Stick with USB cable. If the "Found New Hardware Wizard" is started,
install USB driver with referring "2.4 USB Driver"".
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3.8 Creating execution format

Please go back to PM +.

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

5 PM+ - RF_Test.prw [DutPut] o [w] 4
File Edit Find Layer Wiew Project Buld Tool Vindow Help
|2-DBH|E&R| 1% E 2| #f Her+-wEle]
| [FF_Test-RF_Test = ][Debug Buid =l & .5.-.(}2 )— X|#E |
~ Frojectndan S T e
Files |MEW| [ TEoF) i
= I'Ea RF_Test : 1 Project(s)
=& RF_Test
(L3 Source Files
(3 Include Files
(2 Project Related Files
(2 Other Files
For Help, press F1 Ii Ll &1 el 2
Build process is
executed
ol
File Edit Find Layer Wiew Project Buld Tool ‘Window Help
|2 -D=E|@R] 4 E R Bl Hi«s+-==2|
| [RF_Tos-FF_Ten = [Debug Buid BN | |
e o — REE
Files IME”‘UI - "C:iVFrogram Files\NEC Electronics Tools\CC'FBKDR\UI.ZD\bln\Lj
— - Compilation complete, 0 error(s) and 0O warningis) fov
B . RF_Teet : 1 Project(s) - "C:\Program Files\NEC Electronics Tools)CC7SEORYUL1.20%binyc
B ' RF_Test - Compilation complete, 0 error(s) and 0 warningis) fo
(23 Source Files - "C:\Program Files\NEC Electronics Tools)CC7SEORYUL1.20%binyc
(3 Inchude Files - Compilation complete, 0 error(s] and 0 warningis) fo
(23 Project Related Files - "C:\Program Files\NEC Electronics Tools)CC7SEORYUL1.20%binyc
(2 Other Files

x|| exrror(s) and 0 warningis) fo
ronics ToolsWRATSROR,YW1.10%bin' .

1 13500; Build completed normally, ['3) #n¢ 0 warning(s) found.d
ronics ToolsWRATSRORYW1.10%bin'c
0 error(s)] and 0 warn:
otal warningis) @ 0 [EOF]
511 M oz
=] L1t feis g

Build has been completed successfully.
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3.9 Starting integrated debugger (ID78K0R-QB)

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

If the debug button is not displayed, in the menu, select [Tool]—[Debugger
Setting...]“ID78K0OR-QB V3.30 78K0R Integrated Debugger”

i PM+ - RF_Test.prw [OutPut] -10] x|
File Edit Find Layer Yiew Project Buld Tool ‘Window Help
J%'D@n|§&|%ﬁ|%lreca j|“+ﬂ§,ﬁ?|
J [RF_Test - FF_Test =] [Debug Buid HIEFEY- AR ¥
JRTTEA[ = our ol
Files |Mem0| "Ci\Program Files\NEC Electronics ToolshCCTSKOR,W1.Z0Vbin'
Compilation complete, 0 error (=] and 0 warningis) for

E--' RF_Test : 1 Project(s]

E - "C:\Program Files\NEC Electronics Tools\CCTSKOR,W1.Z20%bhin'c
Eﬁ RF_Test . - Compilation complete, 0 error(s] and 0 warningis) fou
(] Source Files - "C:\Program Files\NEC Electronics Tools)CCTSKORYW1.20%kinhc
(0 Include Files . - Compilation complete, 0 error(s] and 0 warning(s) f£o
i#-( Project Rielated Files - "c:\Program Files\NEC Electronics ToolsiCCTSKORYW1.20%binic
(1 ther Files - Compilation complete, 0 errori=s) and 0 warning(s) fo1
— "C:yProgram Files\NEC Electronics Tools'\RATSKEORYW1.10%bind !
- Link complete, 0 error(s) and 0 warning(s) found. ¥
- "C:\Program Files\NEC Electronics Tools\RATSKOR,W1.104%bin'c
- Object Conwversion Complete, 0 erroris) and 0 warn:
-+
- Fuild Total error(s) @ 0 Total warning(s) : 0 [EOQF]

( ID78KOR-QB is launched
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"Configuration" dialog is opened.
Enter "FFFFFFFFFFFFFFFFFFFF" (F x 20) in "ID Code", then click | OK | .
x

— Chip
Mame: uPD |?8F114E_E4 vl 0k j

T
r Internal ROM R

™ Rest
Intemal BOM: |25E 'l KB ytes | nesere |
Froject...
Internal RAb: I12288 "I Bytes T
ot

- Fail-zafe Break Maonitor Clack
—‘ ’7 Help

Detai... & Systerm User

—Main Clock
) Clock Sacket ) Extenal € System INUHB "I MHz

— Sub Clock [Peripheral) |

" External & System INDne 'I KHz

— Target Device Connection———— — |0 Code
 TOOLOD O TOOLO+TOOLT ’7

— Peripheral Break ———— — Flash Programming— Taraet

[ Categom & [Timer] * Pemit % Connect

[™ Category B [Serialetc) || © Mot Pemit 1 Mot Connect
— Mazk

[T wwslT [T TARGET RESET I INTERMAL RESET [ KKl

— Memary Mapping
Access Sizer (¢ 8Bt O 1EBBit

Add
remong Attribube; b apping Address:

[Targe | - _ Delee |

Click when the confirmation dialog for downloading load module file is opened.

ID78KOR-QB x|

‘\_‘:) WEFD: Da you wank ko dawnload Laad Madule File?

‘ es i [x] |
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CATEFSKIRELSAMPLE _LIZStickh 7BK0R_LIZ
CK_RF_TestDebugiubec_chip_interface |
object loading...

ID78KOR-QB starts and downloading
the program to flash memory.

Cancel

When the download is
completed, the source code
will be displayed

% IDTBKOR-QB : RF_Test.pri (O x|
File Edt Wiew Option Run Event Browse Jump Window Help

e o = [0t = | E|B | B[ Qfa|m2] 2|85

Search.. s Walchl Uu\ck..l Hefleshl Close |

P | oid main¢> {
SK_UB ch.ch2,i.j-flg.len rssi;
SK_Uu w2 uwd L dvl, iv2 tnaud;
SK_W i
SK_H perd.per2;
SK_UB destMACShort [21;
static SK_UW nRecieveCount .nRESItotal. nSendCount

static SK_UB nRSSImin,.nRSSImax;

#/ 24B5MHz

gnCurrentChannel = 11;
Hapdware_Initialize();

// MAC Address <DipS¥ 3.62
ifdef MAC_ADDR

, gaMACLong[7]1 = gaMACLong[7]1 + (MAC_ADDR> - 1;
’ gaMACShort[1] = gaMACShort[11 + (MAC_ADDR> - 1;

Pe gaMAGC_ADDR [@] = (SK_UB> (MAC_ADDR >> 8);
pe gaMAC_ADDR [11 = (SK_UB> MAC_ADDR;

= gaMACLong[2] gaMACLong[2]1 + gaMAC_ADDRIA
pe gaMACLong[3] gaMACLong[3]1 + gaMAC_ADDRL1
be

e

- 1;
= 1;
gaMACShort @] = gaMACShort[@1 + gaMAC_ADDRIBI;
= 11

gaMACShort[1]1 = gaMACShort[11 + gaMAC_ADDRL

ch = Hardware Read DipSH(>;
ch2 = ({ch & Bx28>*=@)> ? 1 = B;

|main.c#72 [oooos

NOTE:
Completion of the download does not mean running the programs.
To run the sample programs, go to "3.11 Executing program”.
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Normally, if communication with the CPU fails, the following error messages are output.

ID78KDR-0B x|

L] E FO100;: Can not communicate with Emulatar, Please confirm the installation of the device driver For the PC interface board,
L

Retry I Cancel |

If you observe the message please confirm the following items.

1. Please confirm the switch on the 78K0OR UZ Stick is set as follows.

Switch Setting
USB DBG
POWER USB

2. Please confirm the power LED1 is lighted.

After checking the above items, start ID78KOR-QB again.
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If the ID code is wrong, you may find the following messages on the display.
x|

! E FFa03: Incarrect ID Cade,
[ ]

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

Configuration x|

Chip
Mame: uFD 73F1145 54 ’I

Cancel
Internal ROM/RAM ————

Rest
Internal ROM 255 - KBytes estore

Project...

About...

Fail-safe Break: Manitar Clock T
elp
’7 Deta... —Hrr' Systemn € User _

Internal Rk 12288 hd Bytas

Main Clack:
€ Clock Socket & Extemal € Syster |Mone | MHz

Sub Clock [Peripheral] ‘
& Extemal € Systen |Mone +| KHz
L ——,

— Target Device Connection 1D Code;
€ (00l % TOOLO+T00 )

— Peripheral Break Target
[~ Category & Timer) & Connest
£ Nt Connect

[~ Category B [Serial etc)

& Permit
= Not Peimit

" Flash Programming

Maszk
{I‘ wislT T TARGET RESET [ INTERMNAL RESET [ [ ‘

i~ Memary Mapping
Access Size: €% 8Bt ¢ 1GBit

Add
Memary Attibute: tapping Address:
[Target | . _Dekte |

If the setting of On-Chip Debug Option Byte is "Does not erase data of flash memory in
case of failures in enabling on-chip debugging" and if you forget the security ID, you need to
erase the CPU built-in flash memory.

To erase the data in flash memory, do following steps.

Double-click to open the file "exk0r32ocfg.exe" under the directory "C:¥Program Files¥NEC
Electronics Tools¥TK-driver" (as the installation directory is default).
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"78KOR Starter Kit Setting" starts.
Set "Flash Memory" to " Erase flash memory at debugger start up ", then click
"Setting".

78KOR Starter Kit Setting o ] |

Flash b emony: ERASE flagh memary at debugger @

Canizel |

Restart the integrated debugger (ID78KOR-QB).

When you could confirm the debugger is working, open "exk0r32ocfg.exe" again.
This time, select "KEEP flash memory at debugger start up", then click Setting.
(Because there is a limit of erasing times for flash memory, it is recommended to
try not to erase flash memory many times)

% 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 or mistakenly over-write 0x00(value) to the address of 0xC3, the
debugger ID78K0OR-QB 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.
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3.10 Introduction of integrated debugger (ID78KOR-QB)

ID78KOR-QB displays the internal status of the CPU and controls monitor

functions in the main window.
The initial screen of ID78KOR-QB is as follows.

Menu bar
Tool bar

< Main window >

&% IDT8KOR-QB
File Edit “iew Option Run Event Browse Jump ‘Window Help

INENEEERECEY PR =R

[--f#-- --- oooDg ous _ | 4

Status bar

Window display area

[ > For more details, please refer to the user’'s manuals of ID78KOR-QB.
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3.11 Executing program

"™
If you click “GO”I—l, 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.

Fie_Edt View Option Run Evert Bromss Jump Window Help

% IDTBKOR-QB : RF_Test.prj

ol

gl L Pz'uz"l”lé EEm BIREE Qawk =45 B Ve e

o
Seaich. | << || > || wach | | Quick.. | Refiesh | Close |
78 -
3 ﬂunid main(> ¢ =l
86 SK_UB ch,ch2.i,4.f1g, len.rssis
81 SH_UW walun2 w3l iel w2 tnud; |
82 5K\ 2
83 SK
84| SK_UB l‘lestl‘lﬂCShnrt[Z]
85 static SK_UM  nRecieveCount,nRSSItotal.nSendCount
8 static SKUB  nRSSImin,nRESInax:
< 8 gnCurrentChannel = 115 /7 2485MHz
pe ; Hardware_Initialize(>;
92 / MAC Addwess CDipSU 3.6>
23|t der MAG_ADDR
94 gafACLong[?] = gaMACLong[?] + <MAC_ADDRY — 1;
95 / gaMAGShort [11 = gaMACShort[11 + (MAC_ADDR> - 1;
e 926 gaHHC_ﬂDDR [E] = (SK_UB> (I‘IRC_HD]]]I >> 8);
o 97 gaMAC_ADDE [11 = {SK_UB> MAG_ADD!
o 8 SoCTong 2] = g<HATLong 21 s GafAC ADDRAT:
< 99 gaMACLong[3] = gaMACLong[3] + yaMAC ADDRI11;
< 108 gaMACShort [@] - gaMAGShort (@] + gaMAC_ADDRLA];
[+ 101 gal‘IRCS}mrt i1 = gaMﬁCShnrt [11 + gaMAC_ADDRI11;
102\ ftelse
k] ch = HardwaPB_Read_DlpSW()
« B 71

|main.c#73 |oooDs [

% ID7BKOR-OB : RF_Test.prj
Fie Edit View Option Run Event Browss Jump ‘Window Help

o]

e e v = [rpif=] ElE (W BIFE® Qa6 =% = (Ve

—ioix
Search. | << || s> | Watch | Quick.. || Refiesh || Clese |

78 B
b |b ﬂbnid nain(> € B

86 SK_UB ch,ch2,i,4.£1g,len,rssi;

81 SK_UY o un2 und el ez tmowds ||

82 SK_W ;

8. SK_H perd, per.

8 SKUB R ARGE ot 1213

8 static SH_UW  nRecieveCount, ..Rssmm.l nSendCount

g static SKUB  nRSSImin.nRSSim

8 gnCurrentChannel = 11; 7/ 2485MH=z

8

? Hardware_Initialize<>;

9 ¢ MAC pddress <DipsH 3.6

93l miracr HAG_ADD

94 HRCLDng[?] = gaHRCLnng[?] + {MAGC_ADDR> — 1;

95 / gaHRCShnrt[l] = gaMACShort[1]1 + (HHC_HDDR) - 1

6 SaNAC_ADDR [@1 - ¢SK_UB) (MG _ADDR' 35 '8

97| gaMAC_ADDR [11 = (SK_UB> MAC_ADD

98 YarncTangt2 1" = gsHACLond (31 afAC ADDRLDI:

99 gaMACLong[3] = gaMACLong[3] + gaMAC_ADDRIL1;

108 gaMAGShort[B]1 = gaMAGShort[B]1 + gaMAG_ADDRIAI1;

101 gaMAGShort[11 = gaMACShort[11 + gaMAG_ADDRI11;

102 Helse

1083 ch_= Harduare_Read_DipSH(>:

184 ch? ciehb BRIl

When programs are running, the status bar will be red.
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3.12 Stopping program

Now, you are going to stop the program.
Press the ID78KOR-QB’s stop button Ll or in the menu, select [Run]—[Stop].

=10 x|

D7BKOR-0B : RF.
dt View Option Run Event Browse Jump ‘Window Help

B2 |m| B8 Qlas

est.prj

Search.. | <« | w» | watch | Suick.. | Refiesh | Clese |
78
b |p boid mainC> €
40 SK_UB ch,ch2,i,4.£1g,len, rssi;
81 SK_UW w uw2 uw3 il iw2  tmowd;
2 SK_W ;
3 pord
4 K UB RS hare 1215
5 Static SK_UW  nRecieveCount.nRSSItotal.nSendCount
5 static SKUB  nRSEInin,nRSSinax;
o 88 gnCurrentChannel = 11; 7/ 2485MHz
9
o o Hardware_Initialize<>;
2 / MAC Address <DipSH 3.6>
3 ﬂlfﬂef MRC_RDBR
94 gaMACLong[?]1 = gaMACLong[?] + <MAC_ADDR> — 1;
5 / gaMAGShort[1]1 = gaMACShort[11 + (MAC_ADDR> - 1;
b 6 gaMAC_ADDR [@] = (SK_UB> (MAC_ADDR > 83;
< 7 gaMAC_ADDR [11 = (SK_UB> MAC_ADDR;
o 8 gaMACLong[2] = gaMAGLong[2] + gaMAG_ADDRIBI;
< 9 gaMACLong[3] = gaMACLong[3] + gaMAC_ADDRIL1;
= 100 gaMAGShort[B]1 = gaMAGShort[B]1 + gaMAG_ADDRIAI1;
o 101 gaMAGShort[11 = gaMACShort[11 + gaMAG_ADDRI11;
102|fte1se
103 ch = Harduare Read DipslO)s
o4 ch2 =<Cch & D@ i

Stop the program

% IDTBKOR-0B : RF_Test.prj - 1o x|
File Edt View Option Run Event Browss Jump ‘window Help

I [ el = | BB | BR8] Q4|

Search.. | w» | wateh | Buick.. | Refresh | Clese |

30 EK_UB Sngtcu(uold)
P ile(SK_getlenc> == @> {;>
return <SK_UBXSK_getc();

¥
ol
I

4
37l#  Transnit string
(4

4Alpoid SK_print(SK_B *str
while (xstr ?= E) SK_putc((SK_UB>¥#str++3;

¥
-
2

'’
47|[2  Hex string
"’

SBlstatic SK_UB hex[16] = “@123456789ABCDEF";

52/poid SK_print_hex(SK_UW 1, SK_UB len> <

53 while(len>B> <

54 ?leutc(hex[(l >> ({len—1>%4>> & 151>
en—;

[
@
a

[

[uart_interface.c#31

[5K_getcw [papEn 535 590, 7ms [Manual Break

When the program stops, the status bar changes back to the original color.
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3.13 Terminating integrated debugger (ID78KOR-QB)

Select "File" on menu bar, then "Exit".

§5 ID7BKOR-0B : RF_Test.prj =lalx|

File Edit Yiew Option Run Event Browse Jump ‘Window Help

Save As...

e e H BlE|m| BlRs Qla#z 2[4 o K )

Close
Dowrlaad. .. ch | @uick. | Refresh | Close |
Load Mod . getouluoidd <
Upload.. hile(SK_getlen()> == B> £;>

eturn (SK_UBXSK_getc();

Project 3
Environment 3
ek smit string
sALCEH_B wotr) <
ile <=str != B> SK_putc{<SK_UB)=str++>;
43
44
45
46|/
4?2\ Hex string
48|/
49|
S5@istatic SK_UB hex[161 = "8123456789ABCDEF";
51
52/woid SK_print_hex{SK_UY 1. SK _UE len> £
53 while<len>B> {
54 SH_putccChex[(1 3> ({len—1)>34>> & 1513;
55 len——;
56 >
Ll

|uart_interface.ca#3l |5k _getcw |o3pED [ [535 880,7ms [Manual Break

The Exit confirmation dialog box is
displayed.

ID78KOR-QB x|

i ? ) This will end your Debugger session,

Do ol wank ko save the settings in the project file #

Yes Mo | Zancel |

If you push the “Yes”, ID78KOR-QB is terminated after preserving a present
environment.

If you push the “No”, ID78KOR-QB 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 78KOR UZ Stick. and you
need identical number of PCs or one PC with more than one USB interface,
Hereinafter, the 78KOR UZ Stick, which you have loaded programs to, is
referred as to the "transmitter" and the other one with USB interface to the
second PC for debugging is referred as to “receiver”, which send back the
test result to the Transmitter. The receiver can work without PC, but now,
you set this 78K0OR UZ Stick to the debug mode.

Transmitter use as Stand alone. Receiver Debugger use.

Execute terminal software. Execute ID78KOR-QB.

Short address : 0001 Short address : 0002

2). Preparation for Receiver

Start PM+ with referring to Chapter 2, then open
"C:¥TK78KOR¥SAMPLE_UZStick¥78KOR_UZSTICK RF_Test¥RF_Test.prw".

Select "Tool" on menu bar, then "Compiler options..." to open "Compiler Options"

window.

Select "Preprocessor" tab.

The statement "CPU78K0R,F0114664,MAC_ADDR=0x0001" is in "Define Macro"
field.

Change the statement to "
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CPU78KO0OR,F0114664, MAC_ADDR=0x0002,RECEIVER".

By defining "MAC_ADDR=0x0002", the MAC short address of the receiver is set
to "0002".

By defining "RECEIVER", the receiver is set to “receiver mode” as soon as the
program starts.

Click the rebuild button ## or select "Build", then "Rebuild", to rebuild.
Set the switches on the Receiver "78KOR UZ Stick" as shown below.

Switch Setting
USB DBG
POWER USB

Start the debugger, load the module file, and then run the program on the
debugger, with referring to "3.9 Starting integrated debugger".

Now, the receiver "78KOR UZ Stick" is standing by for receiving commands with
wireless data from the transmitter.

3). Preparation for Transmitter
Next, you need to set for the transmitter "78KOR UZ Stick" and the PC.

Set the switches on the transmitter "78KOR UZ Stick" as shown below.

Switch Setting
USB SER
POWER USB

Connect USB cable to the second PC, which you do not use for debugging.
Confirm the power LED is lighted.

4). Hyper Terminal

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

Bits per second 115200
Data bits 8
Parity None
Stop bits 1
Flow control None

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

If you are not sure about the COM port number, click "Start" -> "Settings" ->
"Control Panel" -> "System" -> "Hardware" -> "Device Manager" and check the
number at NEC Electronics Starter Kit Virtual UART" under "Ports (COM & LPT)".

Press [ENTER] on your keyboard.
Now you will find the following opening menu in the window.

If the window is not displayed, check followings.
- Set the power switch of the transmitter "78KOR UZ Stick" to "BAT" once, then
set back to "USB" again.
- Re-confirm the setting for the COM port of hyper terminal is correct.

#g ZigBee - HyperTerminal - 10| x|
File Edit Wiew Call Transfer Help

Dlﬁ"’l @l@ §§§D|F|-_E|‘1|

¢ FEKOR+UZE RF Test : 2007 Skyley Networkss:
1. PER test / sender (shift+l .. Retry result)
2. PER test / receiwver

3. Cantinuous T¥ / Pseudo Hoise

4, Cantinuous T / Raw carrier

5. R Mode

&6. IDLE Mode

7. Turn to sleep mode

2. Standby Mode

9. Set RF channel

0. Manually set UZ2400 reqgister

&, Reseting RF

My MAC_ADDE = OxOD01

Command? =

(Connected 0:01:04 AMSTW 192008-MN-1  [SCROLL  [CAPS |MUM  [Capture  [Printecho g
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5). 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 2igBee - HyperTerminal O] =|
File Edit Wiew Call Transfer Help

c¢ FEKOR+UZ EF Test : 2007 Skyley Networksa::
FER test / sender (shift+l .. Retry result)
FER test / receiwver

Continuous TxX / Pseudo Noise

Cantinuous Tx / Raw carrier

Rx Mode

IDLE Mode

Turn to sleep mode

Standby Mode

Set RF channel

Manually set UZ22400 register

Feseting RF

My MAZ_ADDE = Qw0001

Command? =1 (PER test/sender)

My Profile]

MAC @ 22:95:00:01:00 0000147
Short @ 0001
PanIlh : 2514

I}GWWNGWLWNH

send to (Short adde) 7 @ _

A

[Conmected 0:01:43 BhSTI [t9200 &1 [SCROLL  [CAPS  |wuM  [Capture  [Print echo

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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“g ZigBee - HyperTerminal - O] =|
File Edit Wiew Call Transfer Help

PanIlh : 2514

send to {(Short addr)/Z
send count (dec)
Interval (dec/msec)
[get channel to 11
Prepare to send..QK
[et channel to 11 {(Current)]
EFequest to result..0K

From
To : 0002

Sent : 1000
Feciewed :

A

[Connected 0:04:57 [BhST [toz008-N-1  [SCROLL  [CAPS  |NUM  [Capture  [Print echo

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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6). Channel setting

In the previous example, you may have also found the RF channel used in this
test is the Channel 11. The channel is specified by the IEEE 802.15.4
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.

To do it, please press “9” in the command prompt. Then, please choose the
channel by [+], [-], [A], [B], or [C]. In the example below, the channel 23th, 2465
MHz, was selected.

“g ZigBee - HyperTerminal - 10| x|
File Edit Wiew Call Transfer Help

Dlﬁ"’l @l@ §§§D|F|-_E|‘1|

Continuous Tx f Pseudo Nolse
Continuous Tx / Raw carrier
Fx Mode
IDLE Mode
Turn to sleep made
Standby Maode
set RF channel
Manually set UZ2400 register
. Reseting RF
My MAC_ADDRE = Ox00D01
Cammand? = [My Profile]

MaZ @ 22:95:00:01:00:00:00:47
short @ 0001
PanIh : 2514

I= Qoo Ry

9 (Set RF channel)

select Channel :

-] decrease channel [+] increase channel
[Enter]set [E=C] Cancel
[4]2405MH=z [E]2440MHz [C]2480MH=z

EF Channel : 2405MHz (Ch:ll) :I
-

[Conmected 0:05:53 [BHSTY [t9200&-N-1  [SCROLL  |CAPS  [wum  [Capture  |Printecho g
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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.

[My Profile]

MAC : 22:95:78:01:00:00:00:47
Short : 0001
PaniID : 2514

Send to (Short addr) ? : 02
Send count (dec) ?:1000
Interval (dec/msec) ?:5
[Set chanpe Cmd)]

[Results]

From T

T : 0002

Sent : 1000

Recieved : 1000

PER : 0.0000%
RSSI : max FF / min FF

~_
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7). 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.

g ZigBee - HyperTerminal i ] 4

File Edit Yiew Call Transfer Help

¢ 7EKOR+UZ RF Test : 2007 Skyley Hetworkss:
. PER test / sender (shift+l .. Retry result)
. PER test / receijwer

. Continuous TX / Pseudo MNoise
. Continuous TX / Raw carrier
. EX Mode

. IDLE Maode

. Turn to sleep mode

. Standby Mode

. Set RF channel

. Manually set UZ22400 register
. Reseting RF

My MAC_SDDE = O=D001

Command? » [My Profile]

ol BT RN R I NPT N

MAC : 22:95:00:01:00:00:00:47
Short @ 0001
PanIl : 2514

0 {Manually set UZ2400 req)

Eegister: 203
LReg[203] : 00 »

N K

|C0nnected 0:08:48 AMSTW 19200 §-M-1 SCROLL |CRPS |NL|M |Capture |Print echo
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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.

#g 2igBee - HyperTerminal - |EI|1|
File Edit WYiew Call Transfer Help
SEEREE

=

MAC : 22:95:00:01:00:00:00:47
Short @ Q001
PanIlD : 2514

0 (Manually set UZ2400 req)

Register: 203
LReg[203] : OO0 » &0

¢ F8KOR+UZ RF Test : 2007 Skyley Hetwarkss:

PER test / receiwer
Continuous TX / Pseudo MNoise
Continuous TX / Raw carrier
Ex Mode

IDLE Mode

Turn to sleep mode

Standby Mode

set RF channel

Manually set UZ22400 register
. Reseting RF

My MAC_ADDE = OwmO0D01

Conmand? =_

poy e BT R NN R B TR

PER test / sender {shift+l1 .. Retry result)

Connected 011317 ANSIW 19200 8-M-1 SCROLL

|Ca|:|ture

Print echo

N K1l
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The minimum output power is set by “F8.

“ g 2igBee - HyperTerminal i ] 4
File Edit Yew Call Transfer Help

MAC ¢ 22:95:00:01:00:00:00:47
Short : 0001
PanID : 2514

0 (Manually set UZ2400 req)

Register: 203
LEeg[203] : 00 » F&

¢ FBKOR+UZ RF Test : 2007 Skyley MWetworkss:s
1. PER test / sender (shift+l .. Eetry result)
. PEE test / receiwver

. Continuous TX / Pseudo Noise

. Continuous TxX / Raw carrier

R Mode

IDLE Mode

Turn to sleep mode

Standby Mode

Set RF channel

. Manually set UZ2400 register

Reseting RF

My MAC_ADDR = 00001

Command? »_
-

|C0nnected 1526 ANSTW 19200 §-M-1 SCROLL |CF'.PS |NL|M |Ca|:|ture |Print echo v

ol R R R, I ST )

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

“ g 2igBee - HyperTerminal i ] 4
File Edit Yew Call Transfer Help

PanID : 2514 —I
send to (Short addr) 7 : Q002

send count (dec) 7o 1000
Interval (dec/msec) 7

[et channel to 11 (Cmd)]

Prepare to send..OK

[Set channel to 11 (Cur‘r‘ent)]
Request to result.

[Results]

Fram 0001

To Q002

Sent 1 1000

Reciewed @ 1000

PERE H 0. 0000%

RS51 romax 40 [/ min 3A

Press any key to the menu

- 5

[connected 0:13:17 [ansTI [tozoo8m-1  [SCROLL  [CaPS  [wum  [Capture  [Printecho .

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 78K0OR UZ Stick to the receiver in the PER test.

If you have two PCs, you can connect two 78KOR UZ Stick 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 78KOR UZ Stick to the
receiver mode by setting the compiler option.

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.

3.14.5 RX 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 a new PM + workspace (project)

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

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

5.PM+ - No Workspace [DutPut] -3l x|
Fle Edt Find Layer View Project Buld Tool Window Help
Mo ctri+
B + -
P S ke | G [MAC_200R |« 2= 2 |
Tnsert fie: Il Es X |® ‘

Efflmowe: =1o] ]
- TrEor i

Save YWorkspace
Close workspace.

SavE. ChrltS
Save As...

Change Source File Mame. .
Save Al Source FHles

Print Preview

Frint. i The dialog box for creating
Recent File
F————— New workspace is displayed
Exit PM+
Kil o[z
Create a new workspace T B Rz

@scription of items> \

Workspace File Name:

-> Specify the name of the workspace file that B
manages the p.rOJect flles_:. _ S
.prw is automatically suffixed as the file I 51 Wiatepmaifisz fan
type. ' ' . ' ) I Cisate Blark Workspace j 2:::: ;De::m o5
A project file (.prj) of the same name is |F°‘°'ef gt | 4 St
simultaneously created. Project Group Name 5 Fiemister Hodel ]
E; Link Directive File[#]
! 7. Setup Source Files
Folder: . I:’E'::;;““'”“””E”“m - r m:ﬂ”lm <] © Seect et
-> Specify the folder for saving the workspace = 8 Emfmeto
file by writing its absolute path. [ B | e
o (4

This item can be selected from a reference
dialog box by pressing the

button. This wilsel up the bsie infarmation about the workspate and the project

Project Group Name:
-> Specify this item if wishing to manage
multiple projects together in function units. e peto | [ ool | e
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:

(Specify the name of the device to be uy
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described on the following pages




Input the workspace information
setting as follows.

Workspace file name
— test

Folder
C:¥test

Project Group Name

Series Name
— 78KOR

Device Name
— uPD78F1146_64

— Don’t input this item.

PM+

Q2010 C:\testhtest prw

The workspace file already exists.

Do you wizh to rename old file to C:htesthtest. prw.bal and replace it?

ez

Ma

Push the button.

New WorkSpace - Step 1,9 [Workspace Information] ll

“"wharkspace File Mame :
Itest >»1. Workspace Infarmation

2 Select Tools
ol ™ Create Blank ‘Workspace 3 Select Real-Tine 05

4 Startup File(#]
Ic “hest Browse... |
Project Group Mame : I Fagizizn il udef)
I E; Link Directive Filel#]
* Microcontrollers Mame : Device Mame : 7. Seup SavmEn il
X I B Sl DR

9. Canfirmatian

Dievice Install |
[#) 850 Microcontiollers

Only (4-6]

Thiz will set up the basic information abaut the workspace and the project.
< Back ‘I Mext » I ’ Cancel | Help
N
Push the button.
x|
New WorkSpace - Step 2/9 [Select Tools] ﬂ

Tool Set:

Tool Yersions :

Save | Delete

1. workspace Information
>>2. Select Tools

3. Select HealTime 05

4, Startup File[H#]

Tool

‘ Wersion |

5. Heaister Miode[H]

¥ Select only Installed Tool:

B. Link Directive File(#]
7. Setup Source Files
8. Select Debugger

9. Conlfirmnation

[#]v850 Microcontrollers
Only (4-6)

Flease select the Tools from MEC Electronics to be used,

The following taol: have been excluded from zelection because they are not installed.

CC78K0R, RATEKOR, IDTEKOR

-LB, S+ for 78KOR

< Back I et » I

Cancel

Help

Push the |Detail setting| button
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Tool Yel Detail Setting x|

[JUnused |[Unused | |Unused
[]1.20 [w]'/1.10 w340
[ —

Set the version of tools as follows.
CC78KOR:W1.20

RA78KOR:W1.10 5] o
ID78KOR-QB:V3.40 [P 78KOR Geries Software Packags W1 GO(E nglish Wersion] =

~ o (s

Select tools as above screenshot, then click

New WorkSpace - Step 2/9 [Select Tools] x|
Tool Set:

1. Workspace Information
I[Changad][Selecladm]7SKDH Sefies Softwars Package Y1.00(E j »»2, Select Took

cave | Delote 5 Select RealTime 06
Tool Wersions 4. Startup Filel#]
Tool [ Version I 5 Fegistentode(H
CC7EK0R W1.20 B Link Directive File[f]
Ra78K0R w110
\D78KOR-0B w40 7. Setup Source Files
8 Select Debugger
9, Confirmation
[#)¥850 Microcontrallers
Only (4-6]

¥ | Select onlp Irstalled Tiools Detal Setting .

Flease select the Tools from NEC Electronics to be used.

< Balc Cancel Help

Click

New WorkSpace - Step 7

[Setup Source Files] x|

Flease setup Souice Files.
Source File Name 1. Wworkspace Information
2. Select Tools

- 3) Select e Time 05
e |l Statup Fielf]
Fremove & 5, Reaister b ode(#]

B, Link Directive File#]

»>7. Setup Source Files

g 8. Select Debugger
9. Conlfirmnation
Dovn
[#) VB850 Microcontrollers

Ornily [4-6)

‘ou can also add sowrce files by specifying the list file or the folder.
'ou don't need to specify all the files here, and you can setup source files using [Project]-» [Project
Settings] later.

< Eacmexlm Cancel | Help

————
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New WorkSpace - Stey 9 [Select Debugger]

Please select the Debugger.

* Debugger

File name :

|C:\F'roglam Files\MEC Electranics Tools\ D78K0R-QEW 3. 400BIM

Optian :

1. Workspace Information

2. Select Tools

3} Select RealTime 05

4, Startup Filel#]

5, Register bode(#]

B Link Directive File(#]

7. Setup Source Files
»>8. Select Debugger

4. Confirmation

(#) ¥B50 Microcontrollers
Orily [4-6)

Select ID78KOR-QB V3.40

"f'ou can change the selected Debugger using [Tool] > [Select Debugger].

<Eac( Il‘dexﬁl Cancel |

Help

—

S —
Click

MNew WorkSpace - Step 9,/9 [Confirm.

Check the project information

setting contents.

n]

Create the workspace and the project as follows.

"wiorkspace File Mame : ;I
testpr

Folder :
chtest

Project Group MName
test
Microcontrallers Marne :

7EK0R

D evice Mame ©

uPD7EF1146_64
Tool Set Mame

[Changed](Selected01)78K0R Series Software Package
Tool Versions

CC7PBKOR 'w1.20

RA7BKOR W1.10

ID7BK0R-0B V3,40
Debugger :
ID7BK0R-0B v3.40 78KOR Integrated Debugger
C:A\Program Files\MEC Electronics Tools\ID7SKOR-GBY

Source Files :
_>IJ

1. Warkspace Information
2 Select Tools
3 Select HealTime 05
4. Startup Filsl#]
5. Begister Mode(#]
E. Link Directive File[#]
7. Setup Source Files
8. Select Debugger
>>9. Confirmation

[#) 850 Microcontrallers
Orly [4-6]

< Eac( Iﬁmsml Cancel I

Help

S——

—

Click
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FZIPM-+ - test.prw [DutPut] =1ol x|
File Edit Find Layer View Project Build Tool ‘Window Help

J%,D@n|§&|%ﬁ|%|MAE_ADDH j|"*""|,§@|?‘

H [fest - test =] [Debug Buid Sl A& EX(HE ‘

=01 T =101
=B est - 1 Project(s)

-[Z1 Source Files
-2 Include Files

-[Z1 Project Related Files
------ (27 Other Files

Project “test" was registered.

-

K1 M
IMake file created successfully, ] Gl [

This completes workspace and project creation.
Additional source files can be registered at any time thereafter.
I:> For details, refer to "Registering additional source file”

Also, you need to do the settings for on-chip debug. Please refer to "2.4 Set Linker Options",
"2.5 Set Compiler Options", and "2.7 Check Debugger Settings".
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3.16 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 +, and select [Add Source
Files...] displayed in the right-click menu

.FE PM+ - test.prw [ProjectWindow] =13l =]
File Edit Find Layer Miew Project Build Tool ‘Window Help
|& D@ H|&R| 4= | s Sle»+ -leaE ¢
|J Itestrtesl jIDebugBuiId j| & .'E'. .'L?. 'f- .2.‘. | IH m |
=0 | =0/:x]
Files | Memo | - [EOF] =
EI--. test : 1 Project(s)
=& test

el
- Add Source Files... .>

(0 Proe Compiler OREGnS. .»
-3 Dthe Assembler Options. ..

—

il v
Add the source fils to the project l_ l_ IL_ !x_ IY_ v

Add Source Files - test

|2

X

Look in: IE} test j = EF E-

[ ac
. b.c
5]

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

File name: |"b.c:" "ot Open

4

then press the button.

Files of type: ISource Files[" ;" azm] j Cancel

Help

Add Files from Folder... |

4

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

f,':' PM+ - test.prw [ProjectWindow] ;|g|5|
File Edit Find Lawer “iew Project Build Tool ‘Window Help
|% -0 @ MW|& & & B @ | Fafvec_coon j|¢»+-|lﬁlﬁ|‘?‘
“ Itest-test leebug Build j| & .'.1. }E*. 'ﬁ' .2.‘. | I?ﬁi m ‘
o =101 x]
Source file “b.c” and “c.c” - [ECF] —
are additionally registered
] ol
For Help, press F1 T L= e g
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3.17 Terminating PM +

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

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

55 PM-+ - No Workspace [ProjectWindow]
File Edit Find Laysr View Project Buld Tool Window Help

=181

Mew Chrl+M h% ﬁ ‘ EﬂﬂMAE_ADDH

Open... Ctrl+0

Hless -[Eml7]

Insertfile...
Close:

EFEEEE]

Mew Workspace. ..
Open Workspace...
Save Workspace
Glose Warkspare

Saye Chrl 5
Save A5,

Change Source File Hare, .
Save &l Source Files

Print Presyiew
Print... Chr| R

Recent file

Fiecer

Exit PM+

BEE o0

— [E0F]

H

Exit PM+ and prompt ko save the files

PM + ends.
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4 |EEE 802.15.4 MAC Sample Program

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

This chapter introduces the usage of MAC application

The MAC Sample program 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, you need to prepare at least two PC with a
USB interface or one PC with more than one USB interface, and two 78KOR
UZ Stick.

The MAC Sample Program 1 is provided in the form of the C source codes.

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 +. In this
procedure, the Flash programmer 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 +.

As a general remark, please respect your local regulation of electro-magnetic
RFssion. In general, it is suggested to use the 78K0OR UZ Stick in a radio
anechoic chamber.

It supports text chat for one coordinator and 4 end devices.
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4.1.1 Programming to the 78KOR UZ Stick

For chatting, please prepare minimum 2, or maximum 5 78K0OR UZ Stick.
You need identical numbers of PCs. or one PC with more than one USB interface,

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

One 78KO0R UZ Stick will be "Coordinator". Other 1-4 78KOR UZ Stick will be "End
device".
You use the same project files for both "Coordinator" and "End device".

Start PM+, and open the file
"C:¥TK78KOR¥SAMPLE_UZStick¥78KORUZSTICK_MAC_Sample¥78KORUZSTICK M
AC_Sample.prw".

Select "Tool" on menu bar, then "Compiler options..".

Select "Preprocessor” tab on "Compiler Options" window.

To write programs to the first 78KOR UZ Stick, enter
"CPU78KO0OR,F114664,MAC_ADDR=0x0001" on "Define Macro". For the second and
third 78KO0R UZ Stick, enter "CPU78KO0R, F114664,MAC_ADDR=0x0002" and
"CPU78KOR, F114664,MAC_ADDR=0x0003". The number "x" of " MAC_ADDR=x"
must be a unique number.

Click rebuild button on PM+ or select "Build" -> "Rebuild" on menu bar to rebuild.
Start the debugger from PM+, then write different programs to each 78K0OR UZ Stick (for

the information about how to write programs, refer to "3.1 Starting PM+" through "3.9
Starting integrated debugger").)
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4.1.2 Setting up the 78K0OR UZ Stick to your PC

Set the 78K0OR UZ Stick as shown below. Then, connect to USB interface on the PC.

Switch Setting
USB SER
POWER BAT

Start Hyper Terminal with referring to "3.14 RF Test Program".

Settings of the Hyper Terminal should be set as follows

Bits per second 115200
Data bits 8
Parity None
Stop bits 1
Flow control None

When the Hyper Terminal starts, run the sample application by setting the POWER switch to
USB.

In the same way, connect the other 78 KOR UZ Stick to PC, and start Hyper Terminal. If the

PC has more than one USB ports, you can connect to more than one 78K0OR UZ Stick, and
you can start more than one Hyper Terminals for those COM ports on each 78KOR UZ Stick.
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4). Hyper Terminal

Now you will find the following opening menu in the window.
If not, please try Power On Reset by switching the POWER switch to BAT,

and, then, back to the USB position.

<< T8KOR+UZ Sample Application: Skyley Networks >>

My MAC extended address
= 22950000100000047

Command >

Then, press Enter,

[Help]
S: Send Message

M: MLME Associate test

C: Start Coordinator test

Command? >

Please do the same for your other 78KOR UZ Stick and PCs.
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4.1.3 Designation of a coordinator

Now, you must decide which 78KO0R UZ Stick is a coordinator.

Go to the PC of the coordinator, and press C.

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

Command? >

Now the coordinator has started.

4.1.4 Network Association

For other PCs for other 78KOR UZ Stick, please press M.

Command? >M

> MLME-ASSOCIATE. request

> MLME-ASSOCIATE. confirm

> Associated ShortAddr:4321
> Status:00

Command? >

Now, this particular 78KOR UZ Stick 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 78KOR UZ Stick.
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On the coordinator side, you will find the following message, if the
association is successful.

> MLME-ASSOCIATE. indication
> from 2295000200000047 associated to 4321

[Help]
S: Send Message

Command? >

4.1.5 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.

_90_



5 Mode setting of the 78K0OR UZ Stick

The combination table of the switch of the 78 KOR UZ Stick is shown.

UsSB
\lSER <« DBG

1

] Usage case Normal Normal E—
Switch (USB Power Supply) (Ba;tigypll; c)>wer (USB Connection)
USB SER SER DBG
POWER USB BAT USB
CAUTION

Disconnect the USB cable from the PC when you need to change to Normal use,
after Debug use.
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6 Revision History

Revision Contents Date

Rev. 1.0 Initial Version April 7, 2007

Rev. 2.0 Correction with the sample program May 29, 2007
change.

Rev. 3.0 Correction with the sample program | March 31, 2008
change.

Rev. 3.1 Manufacturer change June 20, 2008

Rev. 4.0 Correction with the sample program | March 09, 2009

change.
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