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Welcome to the world of 78KOR UD 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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MODE SETTING OF THE BOARD



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
—Overview 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 Hardware Specifications
—Explain the hardware of 78KOR UD Stick

Chapter 5 IEEE 802.15.4 MAC Sample Programs
— Learn sample programs, which utilize the MAC library

Chapter 6 Troubleshooting
—Describe how to solve troubles you may face, such as errors when

starting the integrated debugger (ID78KOR-QB)

Chapter 7 Other Information
—Introduce other information, such as how to create a new

workspace (project) on integrated development environment (PM+),
how to register additional source file, and some useful tips of the
integrated debugger.

The circuit diagrams of demonstration kit are included in this
chapter.



Chapter 8 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.

_10_



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 + V6.31
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 CC78KOR W2.12 : 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 W1.33 : 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 V3.60
The Integrated Debugger ID78K0OR-QB 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.

2.1.6 Built-in Flash Memory Writing Program WriteEZ5

This is the Windows software to write programs on built-in flash memory.
By connecting, you can write/delete programs on the built-in flash memory.
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2.1.7 Starter kit USB driver

This is a software driver for PC to access to the USB interface of the
78KOR UD Stick board.

2.1.8 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 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 UD
Stick board 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 78K0R UD Stick boards.
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,
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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 UD
Stick board in a radio anechoic chamber.

_13_



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 Micraocomputer development toals
D prograr.

== =cute this installer. please exit all windows programs.

T1.

—— —

Documents

Sample Program

Link to HEC 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.

_14_



<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.

_15_



@ 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
¥ DeviceFils Instal /A\
DeviceFile: | DF7E1188v3.00 ~|  Search.. | / \

Irstall...
v Tool Inztall \\ /
\/
Tools:
- Exit
Product | Slze| -
CCTEKOR W2 12 1217EKE
CCYBKOR %212 Documents 14 57EKER
[ sk78K0R w310 S44KB |
O sk78K0R w310 Documents 2 [15EkKE
Ra7Tak0R wi.33 a.E84kE
RaFakoR v1.33 Documents 11.812KB
PR+ B3 17 4E8KE
P+ 5. 30 Documents 12 B36KE LI
E xplain:
_I Dirive: C:
Breailable Space:
;I 47 957, 27EKE
Drestination: Required Space:
C:%Program Files\WEC Electronics Tools Browse... | 116.574KE
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@ Click when "Install" confirmation dialog box is opened.

x

@ Install the Tools and DeviceFile.

@ Read "software license agreement" and click for continuing the
-

installation.To stop the installation, click

Software License Agreement El

g Fleaze read the following license agreement. Scroll down to see the rest of the

agreement.

LUSER LICEMSE AGREEMENT
IMPORTAMT-READ CAREFULLY:

Thiz zer License Agreement [JLA"] i= a legal agreement bebween pau

[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 software and map include azzociated media, printed
materialz, and "onling" filez or data. By inztalling and using the SOFTWARE
FRODIICT, vou agree to be bound by the terms of this ULA. If you do nat

agree b the termz of thiz ULA, dao nat install ar uze the SOFTWARE PRODUCT.

hd
Do you accept all the terms of the preceding License Agreement’? Ta install this product, you
muzt clhick Yes to accept. If you chooze Mo, Setup will exit.

< Back ( es I Mo |

N
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@ Enter the product ID, and click .
* The product ID is available on the “README.html” the other sheet.

Installshield Yizard

Pleaze enter the product ID of the product.

|hstall=Hield

® It starts copying the files.
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® Click when "Select Files" installation wizard dialog opened.

Install Wizard : Kind of File x|

Select the kind of installation file ;

¥ For 78KORAKE3
¥ For 78K0RAKF3
W For 78K0R/KG3
W For 78K0R/KH3
W For 78K0R/K3

< Back mextw 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 installed on
PC before you connect to 78KO0R UD Stick. Install the USB driver by
referring "2.3USB Driver".
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| 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 an 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.
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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 x|

@ Are wou sure you wank ko completely remove the selected 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.

_21_



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].

_22_



2.3 USB Driver

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

When TK-78KO0R 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
Software Development Tools" to install the “Starter Kit USB Driver” first.

Attention Do not use a USB hub for connecting 78KOR UD Stick.

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

- Windows XP ->  "2.3.1Install to Windows XP"

- Windows 2000 ->  "2.3.2Install to Windows2000"
After the installation, go to "2.3.3Confirmation of the installation”
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2.3.1 Install to Windows XP

1. Once the 78KO0OR UD 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 curent and updated software by
lnaking on pour computer, on the hardware installation CD, or on
the Windows Update Web site [with your permizzion].

Fiead our privacy policy

Can Windows connect to Windows Update to zearch for

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 contitiue.

tewt > l[ Cancel

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

Found New Hardware Wizard

Thiz wizard helpz you install zoftware for:

IUSB Device

:;') If your hardware came with an installation CD

Select "Install from a list or specific &2 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.

< Bacl _] Mext > [ 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 | Next> .

Found New Hardware Wizard

e

Please choose your zearch and inztallation options.
Select the driver directory

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

Uze the check boxes below to limit or expand the default search dhich includes local

paths and removable media. The best driver found will be inst

[]5earch removable media [floppy, CO-ROM...

Include this location in the search:
C:"Program Files\MEC Electronics ToalshTE w

() Don't search. | will choose the diver o install

Chooge thiz option to select the device diiver from a lisgt, Windows dog| Click "Next"
the driver you chooze will Be the best match for pour hardware.
< Back ” tewt > l [ Cancel

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

Hardware Installation

' f The zoftware you are installing for this hardware:
L
MELC Electranics Starter Kit Vintual UART

haz not paszged Windows Logo testing to verify ite compatibility
with windows >P. [Tell me why thiz testing is important.|

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly

recommends that you stop this installation now and
contact the hardware vendor for software that has

Click "Continue Anyway"

passed Windows Logo testing.

Continue drymay [ STOP 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 finizhed installing the softveare for:

(3 MELC Electranics Starter Kit Virtual UART

Click "Finish"

Click Finizh to cloze the wizard. /

6. Go to "1.3.3 Completion of the installation".
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2.3.2 Install to Windows2000

1. Once the 78KO0OR UD 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

Thig wizard helps you install a device driver for a
hardware device.

Click

To continue, click Mest.

< Back Mext > Cancel
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2. Select "Search for a suitable driver for my device".

Click | Next > | .

Install Hardware Device Drivers
A device driver is a zoftware program that enables a hardware device to work with
an operating gystem.

Thiz wizard will complete the inztallation for thiz device:

@ USE Device

& device driver is a .
needs driver files fo{ dEViCe
inztallation click M

Select "Search for a suitable driver for my

What do w ant the wizard b do?

* Search for a suitable driver for my device [recommended)

Click "Next"

€~ Dizplay a list of the known drivers for this device so that | can choo

driver

»>

< Back I et = I Cancel

3. Select "Specify a location".
Click .

Found Mew Hardware Wizard

Locate Driver Files
Where do you want Windows to search for driver filez?

Search for driver files for the following hardware device:

@ USE Device

for suitable drivers in its driver database on your computer and in
optional search locations that vou specify.

click Mest. If pou are zearching on a floppy digk or CO-ROM drive,
or CD before clicking Mext.

Select "Specify a location"

Optional zearch locations:
I™| Floppy disk drives Click "Next"
™ CO-ROM drives

¥ Specify a location
[ Microsoft Windaws Update

< Ba I et » I Cancel

_28_




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 .
Click "OK"

Found New Hardware Wizard x|
Inzert the manufacturer's inztallation disk into the drive QK |
g zelected, and then click OF.

Caricel |

Select the driver directory

Copy manufacturer's files fram;

C:\Program Filez\MEC Electronics ToolshTk-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 Yirtual UART

Wiindows haz finighed inztalling the software for thiz device,

Click

To cloze thiz wizard, click Finizh,

\ 4

< Bac I Firizh I [Eanzel

Go to "1.3.3 Confirmation of the installation".
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2.3.3 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

EBX)

Q File  Action View ‘Window Help = =] x|
o AEEFG 2 B <N

Computer Management {Local) - OPTZ10L
- ﬁ& Syskem Tools + j Camputer

+- || Event Viewer +-agn Disk drives

+ g Shared Folders - Display adapters

& . ) “
+--@#] Performance Logs and Alerts +o ol DYDYCD-ROM drives Itis confirmed that "NEC
=), Device Manager +-{&g Human Interface Devices Electronics Starter Kit Virtual

- @ Skarage

+ Removable Storage
Digk. Defragmenter
Disk Management

+ @ Services and Applications

+ =% IDE ATASATAPT controllers
+-z» Kevboards
+- ) Mice and ather pointing devices

UART(COMX)” exists.

+ L Manitars

+-E8 MNetwork adapters

- Ports (COM & LPT)
(;yf Communications Port (COM1)
- ECP Printer Poyt (I PT1Y

A IEC

Electranics Starker Kit Yirtual UART (ZOMS)

([ CEEE]
@, 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 UD Stick.
When you change the USB port connection, the COM port number will be

changed as well.

Select this COM port number when you use WriteEZ5.

CAUTION

Do not do “Hardware Modification Scan” when you communicate with the target device.
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2.4 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.
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2.4.1 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

UD Stick Sample Programs] link.

Readme First

Install..

Documents

Sample Program

Link to NEC Electronics Microcomputer

Exxit

Click the [78KOR UD Stick Sample
programs] link you can also
download the [User's Manual]

The WWW browser

starts up.

3 Sample Programs - Microsoft Internet Explorer - Dlﬂ
J File Edt ‘jew Favorites Tools Help | :,'
J J Back - J e Ij IEL‘ h ,,..-\J Search ‘H;n\"/ Favorites {‘3 = u?. E @? :‘j
| address | E:\ipoCiSAMPLE_E.HTML | E) e |JLinks B
B
-] -
Sample Programs

\Welcome to TEEOR TUD Stick weorld,
e purpose of sample programs is to experience TSKOR UD Stick.

Sample programs consist of the following items.

« TETEEQR
o SAMPLE ULETICK
» 7EEOE_UDETICE_EF_Test: It motiters receive error rate and receive power.
n TEEORUZSTICE _WAC Sample : It communicates test message.

Clicl the of TBEOR UD Stick sample program hnk. and mstall the sample programs.

« TEEOB.TD Stick sample program
o JEEOR UD Stick evaluation kit user's manual

Eefer to the uset's manual about usage.

e
B N L

[&] pone

When[78KOR UD Stick 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
Franm: E:ASAMPLE

@ This type of file could harm your computer if it contains
malicious code.

‘wiould pou like ta open the file or save it ta pour computer?

Open | Save Cancel tdore Info

W | &lways ask before apening this tupe of file

Please click the button.

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

TK-SampleProgram For 78KOR UD InstallShield Wizard x|

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

The Installshield(R.) wizard will install Tk-SampleProgram For
TEKOR UD Stick on your computer. To cantinue, click Mext,

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

< Back r INextﬁl Cancel |

e

InstallShield wizard for TK-Sample Program starts up
Please click [Next.
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il‘{.‘- TK-SampleProgram For 78K0R UD Stick - InstallShield Wizard x|

License Agreement E
|
Please read the following license agreement carefully, 1]

Flease read carefully i’

The IEEE 802.15.4 MAC Library ("MAC_LIB") is co-owned by NEC
Electronics Corporation and Skyley Metworks Inc. (Licensor). Before
your installing the MAC_LIE an a computer, you are requested to review
the User License Agreement ("ULA") very carefully and accept terms
and conditions.

User License Agreement

T do timie et of et lline e IECE _I
ILTE-E

(% T accept the kerms in the license agreement

Idon reement

Installshield
< Back (INEXt >§I Cancel |

_—

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

il‘{.‘- TK-SampleProgram For 78K0R UD Stick - InstallShield Wizard x|

InstallShield Wizard Completed

The InstallShigld Wizard has successfully installed
TK-SampleProgram For 78K0R UD Stick, Click Finish ko exit the
wizard,

< Back (IFinish i , Canice
~—

" _

Please click [Finish.

The sample programs are installded under "C:¥" now.

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.
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2.4.2 File Configuration of the sample program

The sample programs ware the following folders.

-

TK78KOR
(I SAMPLE_UDStick

—— 78KOR_UDSTICK_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.

/
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3 Experiences

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

As a program for the 78KOR/KE3, the RF test program (RF_Test) which you
installed in "2.4.1Installation of the sample programs" is used.

You use two of 78KOR/KE3. 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

&

TK board setting

&

Creating execution format

Operation

/

&

~

Starting integrated debugger (ID78K0OR-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 +
V6.31]

PM + start up

5 PM+ - No Workspace [OutPut]

File Edit Find Layer View Project Build Tool ‘Window Help
|e-D@EWE SR 5 -0 % | Fle»+-l=El2 |
I =l EPEEEE D
=101 x G =10/
Files | Memo | - [ECF] ﬂ
----- r@ NoWworkspace
<] 1,
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.

[:> For details regarding menu bars and tool bars, refer to the PM + User’'s Manual.

_40_



_41_



3.3 Loading Workspace (Project)

In this section, you will use the workspace that you created in "2.4.1Installation of the sample
programs"

For creating a new workspace, refer to "7.1Create a new workspace".

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_UDStick¥78KOR_UDSTICK_RF_Test¥RF_Test.prw” .

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

File Edit Find Layer Wiew Project Build Tool ‘Window Help

Mew Chrl+N E Elﬁﬂll j| 5 & = ”E,E| ? ‘

Qpen... Chrl+O
Inisert file .. j| & ."E'. :_?- -f- -2-‘-| nﬁ ‘

Clos
R - oe —loix

[Hes space. ..
- [ECF] ZI

cpen Workspace, .
Save Workspace
Close Waorkspace

Save Chrl+5
Save As...

Change Source File Mame, ..
Save Al Source Files

Print Preview
Print... Chrl4+P

Recent File

Recent Workspace

Exit PIM+

-

KN 1.
Create a new workspace l_ l_ F lﬂ lﬁ =
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Open the folder in which the

sample program s located.
Look in: | £ TK7BKORUD_RF _Test - & @ ek B

File: name: IHF_Test,prw Open I >
Filez of bype: IW’orkspace File[* prw) j Cancel

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

Workspace file name :RF_Test.prw

fi5 PM+ - RF_Test.prw [OutPut]
File Edit Find Layer Yiew Project Build Tool ‘Window Help

o : The “RF_Test.prw” workspace
J%'DDE|§@.|‘XJE|E&IIECE jl@{ — p p
file is read
| [RF_Test-Rr_Test =] [ebug B MIEEE- RS
o '
Fies | bema | - [[Eor] —
=iy RF_Test : 1 Project{s] <— .
Z Project group
#-[_] Source Files
(23 Include Files
[Z3 Project Related Files
[ Dther Files TN )
Project
KN '
Faor Help, press F1 [ NN
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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 |

Dutputl |Dutpul2| Libraryl Dthersl

— Load Maodule File[-o]

oLt File Marne:
DebugDEEUG ﬂ Browse. .. |

Iv Output Surnbal Information]-
\upu wmnbol Information[-g]

—
—I Create Emor List File[-&]

[ utput File Hiame;

Ia.elk/_\ j Erowse,.. |
v On-Chip Debug Option Bytes[-ga] v Securty [D[-gi] 7\
Control Value: [85 H |D:[FFFFFFFFFFFFFFFFFFFF H >
Start Address: [3FCO0 H —~—

@: |1 024 bytes [T &llow Edkbytes Boundan[-ceza]

\/

[ Memary Information]-v«]

7\

Command Line Options:

-oDebughDEBUG -goB85h,3FC00N, 1024 -gi0FFFFFFFFFFFFFFFFFFFFh -pLebug ﬂ
-gh00FFFFh -bel0rsm. lib -Bel0rmlib -belOmf ik -i"C: \Program Files\MEC Electronics
Tools\CCFBKORMW 2 1 20bF Bk 5

0k I Cancel Apply | 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 "7.4Erase of flash memory".
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3.4.2 "Output2" Tab

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

Linker Options |

Output]  Output2 | Libraryl Dthersl

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

IDebug j Browse... |

v Output tap List-km]

v Output Directive File Image[-kd]

[ Output Public Symbal List]-kp]

[ Output Local Symbol List-kl]

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

Lines per Pagel-I]: IIJ 3:

/\
—Select miror area /v |dzer Option Bytes[-gh]
& Mas=0 ] Z [OOFFFF H
 Mad=1 [-mil]
P

Command Line Options:

-oDebughDEBUG -goB85h,3FC00N, 1024 -gi0FFFFFFFFFFFFFFFFFFFFh -pLebug ﬂ
-gh00FFFFh -bel0rsm. lib -Bel0rmlib -belOmf ik -i"C: \Program Files\MEC Electronics
Tools\CCFBKORMW 2 1 20bF Bk 5

0k I Cancel Apply | 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).

_46_



3.5 Configuration of Compiler Option

The compiler options have been set by project file. However, because some compiler options
are useful, following two 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, CPU78K0R, 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 5th - 6th byte of extended address is set to 0x0001.)

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

Compiler Options x|

Extend I Others I Startup Raouting I Azsign
Freproceszor | bdemary kModel I Data Azzign I Optimize I Debug I Clutput

Define Macral-d] :
CPLFEK0R FO11 4664 MAC ADDR=0=0001 Edi...

Indefine b acrof-u] ;

Inzlude Search Pathl-] :

include j Edit... |

Command Line Optioks
-dCPUYEEOR FOT14664 MAC ADDR=0<0001 -include -zp

K0

k. I Cancel F¥u][1] | 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 | Memom Model I Data Aszgign I Optimize I [iebug I Cutput
Extend | Others I Startup Routine I Agzign

— Change Source Regulation

™ Dizahl i
< ¥ Enable C++ Comment, Ignare fram /7 Till End of Line[-zp]
T ——
[~ Commert Cariestzet F.anji Code of Source
[ Mot Expand Argument and Return Yalue]-zh] * SIS
" EUC[-ze]
= Mone[-zn]

Command Line Options ©
-dCPUTEKOR.DCOC include -zp

L v

0k I Cancel Apply | 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 Memong Model I D ata dzzign | Optimize | Diebug I Cutput
Extend I Others Startup B outine Azzign

¥ Using Startup Routine

¥ Using Fixed &rea of Standard Library W RDMization processes of far area

Select Object
’7'.7 Momal ¢ Boot " Flash
v Using Library ~

[ Using Flaating Paint in sprintf sscank printf, scant vprint vsprintf

¥ Using Multiplisr I Wit Muliplier/Divides

ihrary ¢ |cl0rxm.lib, el lib,cl0mk . lib

Command Line Options :
-dCPU7EK.OR FOT1 4664 MALC_ADDR=0:0001 -include -zp

1

0k I Cancel Apply | 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]

File Edit Find Layer ‘iew Project Build

|2 -D@H &SR] LB
=][peb

_[oj >

J [RF_Test - RF_Test

= ProjectWindow

Files | Memo |

Tool Window Help

Compiler Options, ..
Assembler Options. ..

Linker Options. ..

Object Conwverter Options. ..
Li i

Debugger

RF_Test : 1 Project(s)
=6 RF_Test

: (2 Source Files

(2 Include Files

(2 Project Related Files

Start up Ex-too »

File Compare. ..
Device File Installer

=1aIx]
-] €« » * -”E’E:
L&l E A HE
=ol x|

(2 Other Files
PM+ Setkings. ..

Fontk...
Customize, ..

Record the Key Operations
P&y Bach

Saye bhe ey Operations. .,
Load the Macra File. ..

Flay Back the Macro File. ..

Register the Macro Files. ..
Flay Back the Register Macra F

-

KN Ay
] I O T PR

Change debugger settings
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Check if "ID78KOR-QB V3.60 78KO0R Integrated Debugger" is selected on "Debugger".

Debugger Settings El

Select Debugger

File Mame: IE:'\F’rngram FilezhMELC Electronics Taoolzh D FEkK.0R-0BY 3 60

Option: I

Debug Target
Drebug Target File:

I CATKZEKORYSAMPLE _KG3+UDNTEEKORUD_RF_Test\DebugiRFte j

¥ | Execute Symbol Feset after Download

¥ E=ecute CPU Reset after Download

Debug Ophions
[T Downleadthe Debug Tanget Files it the zame Braject Group

[rebug Target File List:

k. Cancel Help
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3.7 TK board setting

Please set the switches on the 78KOR UD Stick board as follows.

USB Switch
\ —p DBG

== SERIL IDBG: i
US

78

"—POWER
[ BATR L W USB

...........

POWER Switch
Switch Setting
USB DBG
POWER USB

After the switch settings are completed, connect the PC to USB connector on
78KO0OR UD Stick with USB cable. If the "Found New Hardware Wizard" is started,
install USB driver with referring "2.3USB Driver".
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3.8 Creating execution format

Please go back to PM +.

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

72 PM+ - RF_Test.prw [OutPut] =10l

Fle Edt Find Layer %ew Project Buld Tool Window Help

|2 D@ S8R5 &R Bl e+ -==Ee]
| [FFTest-FF_Tea = [Debug Buid | :efa:)-f- A W B |
- R
Fies | bemo | - [EOF] i
E|-' RF_Test : 1 Project(s)
=@ RF_Test
-] Source Files
(2 Include Files
[ Project Related Files
221 Other Files
KN H 2
For Help, press F1 l_’_ FIW,W &~

Build process is

executed

M-+ - RF_Test.prw [DutPut] I [w] 53

File Edit Find Layer Wiew FProject Bulld Tool ‘Window Help

| DEE @R 4D 8| B Hle» =+ -m=2|
| [RF_Tost-FF_Tes |[DebugBuild Rl A - | |
= oo D JRT=TE
Files |M3mul ~ "C:\Programw Files\NEC Electronics TDle\CC?EKDR\UZ.10\b1n\cc7§j
— - Compilation complete, 0 error(s) and 0 warningi(s] found.
E-kg RF_Test : 1 Project(s) - "C:\Program Files\NEC Electronics Tools|CC7SKORYUZ.10Vkin)co7d
=i RF_Test | compilation complete, 0 error(s) and 0 warning(s) found.
DSW'DEF‘_‘ﬂ I rC:\Program Files\MEC Electronics Tools)CCTSKORYWZ.10%Vbin)co?E
D'"E‘_“dﬁ Files I Compilation complete, 0 error(s) and 0 warning(s) found.
-3 Project Rielsted Fies - "ci\Progrewm Files\NEC Electronics Tools\CCT7EKORYUZ.10Vbin)ce7t
~(121 Other Files - xjforis) and 0 warningis) Zound.

| ics ToolsRATEKORYWL.31Ykiny 1k7E
Y and 0 warning(s) found.y

- \_:!-) 13500: Buid completed nomally. ;o Top1sy RATEKORY 1.3 1 bind oc7e
i 0 error(s) and 0 warning

i
-1 1 warningis) : 0 [EOQF]

K30 a7
(I I B R P

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

Please select the Debug button J , 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...]“ID78K0R-QB V3.60 78KO0R Integrated Debugger”

ik PM+ - RF_Test.prw [OutPut] = 10| x|
File Edit Find Layer View Project Buid Tool ‘Window Help
|2 - DEE &R &R B S« + =z |
J [RF_Test-RF_Tes =] [Debug Buid - 1?( 5] |)
= Projectindo -0 T~ =
Files |Memo| - "C:\Program Files\NEC Electronics TDUlS\CCTBKDR\UZ.ID\hin\cc?Ej
- - Compilation cowplete, 0 error(s) and 0 warningis) found:
E". AF_Test : 1 Project(s] - "C:yProgram Files\NEC Electronics ToolshCOTSKORY\UZ.100bind o7t
B AF_Test - Compilation cowplete, 0 error(s) and 0 warningis) found.
(3 Soures Files - "C:yProgram Files\NEC Electronics ToolshCOTSKORY\UZ.100bind o7t
@ \nc\.udeFlles . - Compilation complete, 0 error(s) and 0 warning(s) found.
@ Project Related Files - "C:yProgram Files\NEC Electronics ToolshCOTSKORY\UZ.100bind o7t
(10 Other Files - Compilation complete, 0 error(s) and 0 warning(s) found.
- "C:yProgram Files\NEC Electronics ToolsiRATSKORYW1.31%Vbin 1k7¢
- Link complete, 0 error(s) and 0 warning(s) found. ¥
- "C:yProgram Files\WNEC Electronics ToolsiRATSKORYW1.31Vbin)oc7E
- Object Conversion Complete, 0 error(s) and 0 warning
- ¥
- Build Total error(s] : 0 Total warning(s) : 0 [EOF]
]

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

Configuration ﬂ
r— Chip r— Monitar ClgeAt=
Name: uPD|?8F114B_B4 .l 0k, )
{* Spstem
ancel
-~ Intemal Memory——————————— |~ User —_—
B Restore
ROM: |25B | kBptes —_—

Froject...

- Failzate Break
. 12288 - —_—
Riéshd: I IBytes — About
etal.. | S
D ataFlazh: IIJ" 'I KB ytes Help

 Main Clock.
" Clock Socket & External € Syste |1B.EIEI )-{Iz

r— Sub Clock [Peripheral]

& Esternal & System INDne vl ¥Hz

— Target Device Co i —ID Code————
 TOoLn * TOOLO+TOOL ’ Ixxxxxxxxxxxxxxxxxxxx
f -

— Peripheral Break ——— — Flash Programming [~ T argef
[ Categorp & [Timer] =" Permit % Cannect
[ Category B [Seral etc) = Mot Permit € Mot Conmect
— hazk wwide Waltage Flash Hewrting——

I~ walT I TARGET RESET C on
™ 1l [ INTERNALRESET || & oy

— Memony M apping
& Sizer (% BBit  1EBit
ccess Size i i Add
b emary Attribute: Mapping Address:

ITarget jl . &I

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

ID78KOR-QB x|

? ,} Wf700: Do you want ko download Load Module File?

Yes ) Mo |
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object: loading...

Cancel

CATKFAKOIRASAMPLE _KG3+LIDATR 3K
RF_TestDebugiRFest_debug_build.|

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

File Edit “iew Option Run Event Browse Jump ‘Window Help

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

=10l

o[ w2 [ wi]or] 2| B8 0w B Qs =|-4%

E Source {main.c)

s “wiatch I Quick...l Hefrashl Close |

static SK_UW
static SK_UB

nRESImin. . nRSSImax;
gnCurrentChannel = 11;
Hardware_Initialize<>;

HAC Address (Dip8W 3.6>

3
u1fdef HRC_RDD
5 gaMACLong [7]

AN e Mo do Tho o3 TIPS

Jj-flg,len.rssi,t_m
[TTTRTIN: RTINS B ¥ B Y00 1 WY H _I

pe || moid maind> {
SK_U ch.ch2.i.
SK_Uu
SK_W p.qTemp;
SK_H perl.per2;
SK_UB destMACShort [21;

nRecieveCount,.nRS88Itotal,nSendCount

= gaMACLong[?1 + {MAC_ADDR) - 1;
= gaMACShowrt[11 + (MAC_ADDR) - 1;

/ gaMACShort[11]
gaMAC_ADDR [B1 = <SK_UB> <MAC_ADDR >> 8>;
gaMAC_ADDR [11 = (SK_UE> _ADDR;
gaMACLong[2]1 = gaMAC_ADDRIA];
gaMACLong[3]1 = gaMAC_ADDRI11;
gaMACShort [A] = gaMAC_ADDRIA];
gaMACShort[1]1 = gaMAC_ADDRI11;

s 2485MHz

main

|main.c#58

|oooDE [ |ous

NOTE:

Completion of the download does not mean running the programs. To run the sample

programs, go to "3.11 Executing program".

— 537 —



Normally, if communication with the CPU fails, the following error messages are
output.

IDT8KO-TK x|

& FO1b0: Can not communicate with monibor program, Please check the availability of communication port, the setting of CPU board or the bype of cable,

Retry I Cancel I

If you observe the message please confirm the following items.

1. Please confirm the switch on the 78KOR UD 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.

ID78K0-TK x|

Af60a; Incorrect ID Code. Flash memary was erased.
Abort the debugger.

The following "Configuration" screen is displayed when @ is pushed and input a correct ID

code, please.

x|
— Chip b anitar Clock -

Mame: uPD |?8F114E_E4 vI 0K

&' System

I M Cancel

Internal Memop ————————— |~ ., —_—
# Restore
ROM: |25E | ke _ |

Praject...

Rt |1 s ,,l Byles - Fail-zafe Ereak =
| Detel. | |
DataFlagkh, |0 + | KBytes o

r— Main Clock
' Clock Socket % External € Spstern I'IE.UU 'I MHz

—5Sub Clock [Peripheral)

¥ Extermal  Sustern INone vI kHz
— Target Device Connection %

r‘ TDDLD 5‘ TDDLD+TDDL1 xxxxxxxxxxxxxxxxxxxx

— Peripheral Break Flash Programming 1 Target

[ Categom & [Timer) + Pemit ¥ Connect

[~ Categom B [Serial etc] || ¢ Mot Permit ) Mot Connect

— M azk tyide Waltage Flast Bewrting—
[~ wislT T TARGET RESET O

[T Wil T INTERMAL RESET N

— Memary Mapping
A Size: {* 8Bit ¢ 1GBit
coess Size i i dd
remong Attribube; b apping Address:

ITalget jl . ﬁl

The default setting of the ID code is "OxFFFFFFFFFFFFFFFFFFFF”. You can set an
alternative ID code on the linker option tab.

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 flash memory completely.

To erase the flash memory, please refer to the section 7.4, “Erasing the Flash Memory”.
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3.10 Introduction of the integrated debugger (ID78K0R-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
< Main window > Tool bar

5% [DT8KOR-QB
File Edit Yiew Option Run Event Browse Jump ‘Window Help

e |w = w2 | BBl B alalsz =5

[-- -~ F-- [ooopa [ ous | A

Window display area Status bar

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

25 ID78KOR-0B : RF_Test.prj

Yiew Option Run Event Browse Jump Window Help

i Source (main.c)

Seach.. | < | > | watch | Guick. | Refiesh | Ciose |

poid main(> ¢
SK_UE ch,ch2,i,j.flg.len,.rssi, t_r

SK_uw e i b gt v PR
SK_W p.gTemp;

SKH perl, per2;

H destHACShort [21;

K_UB H
static SK_UW nRecieveCount.nRSSItotal.nSendCount
static SK_UB nRSSImin.nRSSImax;

gnCurrentChannel = 11; /7 2485MHz
Hardware_Initialize{>;
A HRCRm‘ldlﬂ:ss <DipSW 3.6>

Bifdef MAC_NDD)

v gafiCLong[7] - gaMACLong[?] + <MAC_ADDR> —
4 gaMAGShort[11] gaMACShort[1]1 + <MAC_ADDR> - 1;
gaMAG_ADDR [A] (SK_UB MA R >> 8>3

gaMC_ADDR [11

gaMAClong[2 ]
gaMAClong[31
gaMACShort (]
gaMACShort 1]

main. c#88 [oooDa

Execute the program

% ID78KOR-QB : RF _Test.prj oy ] 5
Fle Edt wiew Option Run Event Browse Jump Window Help

| v |=[erpj« | ZE|W 2R Qla|@ R =4
Semch. | ¢ | > | Watch | Quick. | Refiesh | Ciose |
87

4 EI boid main(> £
SK_UB

_ ch.ch2,i.j.flg.len.rssi.t_r
SK_UY uwuwZ, uwd, dul  iv2, tnowd;

71| SK_U p.gTemps

92| SK_H verl.per2;

73| SK_UB destMAGShort 215

24 static SK_UW nRecieveCount . nR§§Itotal,. nSendCount

static SK_UB nRSSImin, nRES Imax;

gnCurrentChannel = 113 s+ 2485MHz

Hardware Initialize(>;
7/ MAC Address {DipSW 3.6)

ifdef MAC_ADDR

- gaMACLong[7] = gaMACLong[?7] + CMAC_ADDRY —
gaMACShort (1] =
gaMAC_ADDR [@1
gaMAC_ADDR [11
gaMACLong [2]
gaMACLong[3]
gaMACShort [A]
gaMACShort [11 = gaMAG_ADDRIL1;

While a program is running, the status bar will be red.
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3.12 Stop a program

Now, you are going to stop the program.
Press the ID78K0OR-QB’s stop button LI or in the menu, select [Run]—[Stop].

=10l x|

ID7BKOR-Q
dit View

2

tion Run Event Browse Jump Window Help

EBE|m| B Olal@ =4 L A )
=lal

. »» | watch | Guick. | Refiesh | Chese |
37,
b (b [ boid mainC> ¢
89 SK_UB ch.ch2,i,4.f1g.len rssi t_m
98 SH_UY T el L 1B o Ll
91 SKW b glemns,
92 SK_H perd,.
9. SK_UB ﬂestl‘lﬂCShnrt[Z]
9 static SK_UN  nRecieveCount,nR8SItotal.nSendCount
2 static SKUB  nR38Imin,nRSSimax;
9
9
b 2 gnCurrentChannel = 11; ¢7 2485HHz
iad 101 Hardware_Initialize{);
102
1083 / HAC Address <DipSY 3.6>
183 ifdes HAG_ADDR
1@5 galACLang[?] = gaMACLong[7] + <MAC_ADDRY — 1
4 gariCshortill - gariCShortli] o+ HAC ADDR> -
1@ galAC_ADDR @1 K_UB) <MAC_ADDR >> 8);
168 gaMAG_ADDR [11 (SK_UB> MRC_ﬁDDR,
109) gaMACLong[21 gaMAC_ADD!
118 gaMACLong[31 gaNnC_ﬂDDR[
114 gaMACShort[B] ADDRIB]
112 YaTACEhareIL] < JanAC ADDALLI:
it3jflelse ., . TN
a4

Stop the program

{§5 IDT8KOR-0B : RF_Test.prj ~=1ol x|
Fle Edt View Option Run Event Brawse Jump ‘window Help

LS S LA S L A AL I S s e =1
i
Seach.. | <« | 5 | Walchl Guick... | Fishesh | Ciose |

] [ 494 //while(CSIIF10 <3525 /7 Wait TR 4]
> while(CSIIFi@

i 497 return CSI_RX;

e

s

UBEC Chip

2
"
",
’
’

Initialization of the RF chip

¥

8
etatic void UBEC_Initialize<void> <
8 cnt;

/7 Port
UBEC_GPI0@_PORT
UBEC. GPIOIJ’ORT
UBEC_GPI102_PORT
UBEC. JESETHJ’ORT
UBEC_MAKE_PORT
UBEC_SEN_PORT
yBgc crign P - pomT ourmur:

EEEER R

PORT _L
PORT_HI;

r*

|hardware_78kor.c#495  |CSI_Readwrite [oz495 [4m 58s 015ms [Manual Break.

When the program stops, the status bar changes back to the original color.
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3.13 Terminating integrated debugger (ID78K0OR-QB)

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

1=
File Edit Yiew Option Run Event Browse Jump ‘Window Help
Open... 0 7 — o
e oo b Bimim] BRI Qlalwie) 20w 50 (e]]e]
Close =lolx|
Dowrload. .. tch | Quick. | Refrech | Close |
Load Madule. . /while<CSIIFiB -= B<{;37; 77 Wait T =
hileCCSIIF1@ == @);
Upload. ..
Project ) feturn CST_R¥:
Environment »
v
B
7" Initialization of the RF chip
5@?|ls
5@g
iad 509|static void UBEC Initialize<dvoid> {
518 SK_UB cnt;
511
512 s/ Port
b 513 UBEC_GF10@_PORT = PORT_LO;
b 514 UBECG_GP101_PORT = PORT_LO;
b 515 UBEC_CP102_PORT = PORI_LO;
b 516 UBEC_RESETn_PORT = PORIHI;
b 517 UBEC_WAKE_PORT = PORI_LO;
il gig UBEC_SEN_PORT = PORT_HI;
b 520 UBEC_GP108_PH = PORT_OUTFUT;
o KT

|hardware_73kor.c#435  [CS1_Readwirite |02435 [ 4m 585 015ms [Manual Break

The Exit confirmation dialog box is

displayed.

ID78KOR-QB x|

i ? ; This will end ywour Debugger session,

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

Yes Mo | Cancel |

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 The 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 UD Stick. and you
need identical number of PCs or one PC with more than one USB interface,
Hereinafter, the 78KOR UD 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 78KOR UD Stick to the debug mode.

Transmitter use as Stand alone. Receiver Debugger use.

Execute terminal software. Execute ID78K0OR-QB.

Short address : 0001 Short address : 0002

2). Preparation for Receiver

Start PM+ with referring to Chapter 3, then open
"C:¥TK78KOR¥SAMPLE_UDStick¥78KOR_UDSTICK_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 "

_64_



CPU78KOR,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 UD Stick" as shown below.

Switch Setting
USB DBG
POWER uUsSB

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 UD 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 UD Stick" and the PC.

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

Switch Setting
USB SER
POWER uUsSB

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 UD Stick" to "BAT" once, then

set back to "USB" again.
- Re-confirm the setting for the COM port of hyper terminal is correct.

#g ZigBeel - HyperTerminal 101 =l
File Edit Yiew Call Transfer Help

co rEEOR UD Stick RF Test : 2009 Skyley Networkss:
PER test / sender (shift+l .. Retry result)
PER test / receiwver

Continuous TX / Pseudo Noise

Continuous TX / Raw carrier

Ex Mode

IDLE Mode

Standby mode

Deep Sleep mode

Power down mode

Set RF channel

Manually set UZ2400 register

Reseting RF

I"'I}f MACZ_ADDE = 00001

Command? s

mEI}Dmmmm.&.wl\Jl—l

Connected 0:00:29 ANSTW 115200 8-M-1 SCROLL |CP.PS |NUM |Capture |Print echo 4
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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 ZigBeel - HyperTerminal 101 =l
File Edit Yiew Call Transfer Help

co rEEOR UD Stick RF Test : 2009 Skyley Networkss:
PER test / sender (shift+l .. Retry result)
PER test / receiwver

Continuous TX / Pseudo Noise

Continuous TX / Raw carrier

Ex Mode

IDLE Mode

Standby mode

Deep Sleep mode

Power down mode

Set RF channel

Manually set UZ2400 register

Reseting RF

My MACZ_ADDE = 00001

Cammand? 1 (PER test/sender)

My Profile]

MAZ @ 22:95:00:01:00:00:00:47
Short @ 0001
PanID : 2514

mEI}Dmmmm.&.wl\Jl—l

Send to (Short adde) 7 @ _

c

|connected 0:01:45 |risTv [t1sz0080-1  [SCROLL [CAPS [NUM [Capture  [Printecha g

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 -0 x|
File Edit Wiew Call Transfer Help

PanIlh : 2514

send to (Short addr) /A
send count (dec)
Interval (dec/msec)
[Set channel o 11
Prepare to send..0K
[zet channel to 11 {Current)]
Request to result..0K

From
To Q002

Sent : 1000
Reciewved :

c

(Connected 0:04:57 BNSIW [132008-n-1  [SCROLL  [CAPS  [NUM  [Capture  [Printecho g

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 “A” 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 ZigBeel - HyperTerminal 101 =l
File Edit Yiew Call Transfer Help

D|=| 55|

Continuous TX Eaw carrier
Ex Mode
IDLE Mode
Standby mode
Deep Sleep mode
Power down mode
Set RF channel
Marnually set UZ22400 register
E. Reseting RF
My MAC_ADDE = Ox0001
Command? = [My Profile]
MAZ @ 22:95:00:01:00:00:00:47
Short @ 0001
PanID : 2514

= 1= 0w o0 oy

& (Set EF channel)

select Channel:

[-1 decrease channel [+] increase channel
[Enter]set [ESC] Cancel
[A]2405MHz [B]2440MHz [C]2480MHz

RF Channel : 2405MHz (Ch:11) j
-

|[connected 0:05:04 |risTv [t1sz0080-1  [SCROLL [CAPS [NUM [Capture  [Printecha 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
PanID : 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 “M” in the menu.

You will be asked the register ID. Please input “274”.

Then you will see, “LREG[274] : C4 >”.

It means the current value at the register [274] is 0xC4h, which means 0 dB.
0xC4h is the reset default.

“g Zigheel - HyperTerminal 10l =l
File Edit Wiew Call Transfer Help

¢¢ FEKOR UD Stick RF Test : 2009 Skyley Hetworkss:
PER test / sender (shift+l .. Retry result)
PER test / receijwver

Cantinuous TX / Pseudo Noise

Cantinuous TX / Raw carrier

Rx Mode

IDLE Mode

Standby mode

Deep STeep mode

Power down mode

Set RF channel

Manually set UZ2400 register

Reseting RF

My MAC_ADDE = 00001

Command? = [My Profile]

NEJEG\DOJG\LH.BUJNH

MAZ @ 22:95:00:01:00:00:00:47
Short : 0001
PanIlD : 2514

M {Manually set UZ2400 reg)

Register:
-

[Connected 0:07:06 RS T [t152008-w-1  [SCROLL  [CAPS  [wum  [Capture  [Printecho | g

The register bits are defined as follows,

LREG[274]: [7:6] -> large scale tuning

C4:0dB
81: -8 dB
09: -16 dB
01:-24 dB

LREGJ[203]: [7:3] -> small scale tuning
000000: 0 dB
000001: -0.1dB

|
111111: -8.00 dB

For instance, if you wish -8 dB, please input “81”, as follows,

“LREG[274] : C4 > 81
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Then, you will start the PER test.

“g 2igBeel - HyperTerminal I ]
File Edit wiew Call Transfer Help

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

M (Manually set UZ2400 reg)

Register: Z74
LEeg[274] : C4 = 81

¢¢ 7EKOR UD Stick RF Test : 2009 Skyley Hetworks:s
PER test / sender (shift+l .. Retry result)
PER test / receiwver

Continuous TX / Pseudo Noise

Comtinuous Tx / Raw carrier

Ex Mode

IDLE Mode

Standby mode

Deep Sleep mode

Power down mode

set RF channel

Manually set UZ2400 register

Reseting RF

M}' MAZ_ADDE = O=0001

Command? >
-

|Connected 0:19:30 ANSTW 11520080-1  [SCROLL  [CAPS |uUM  [Capture  [Printeche g

NEPO\DWG\U‘#U\JNH

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

“g 2igBeel - HyperTerminal 10l =l
File Edit Wiew Call Transfer Help

PanIlD : 2514

1=

send to (Short addr) 7 @ 02
send count (dec) 7 o: 1000
Interwval (dec/msec) 7 : 3
[Set channel to 11 (Cmd)]
Prepare to send. . 0K

[Set channel to 23 (Current)]
Fequest to result..OK

[Results]

From alaleh ]

To 1 0002

Sent T 1000

Reciewved : 999

PEE H 0. 1000%

R35T rmax AE O omin 9a

Press any key to the menu

- -

[Connected 0:21:14 |anisTw [t92008w-1  [SCROLL  [CAFS  |wuM [Capture  [Printecho g

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 UD Stick to the receiver in the PER test.
If you have two PCs, you can connect two 78KOR UD 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 UD 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 Standby MODE

The Menu 8 sets the UZ2400 into the Standby mode.
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3.14.8 Deep Sleep mode

The Menu 9 sets the UZ2400 into the Deep Sleep mode.

3.14.9 Power down mode

The Menu 0 sets the UZ2400 into the Power down mode.

3.14.10 Set RF channel

The Menu A allows you to set the RF channel.

3.14.11 Manually set UZ2400 register

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

3.14.12 Resetting RF

The Menu R allows you to reset the UZ2400 registers.
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3.15 Terminating PM +

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

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

E;?:PM+-ND Workspace [ProjectWindow] [l x|
File Edit Find Layer “iew Project Buld Tool ‘Window Help

e i b @ | G R RDOR e+ -2z 2 ‘

Open... Chr4O
Insert: file.., j‘ X ;-_- }?’- -‘r _)_(_‘ﬁﬁ |

Close:
o T =T
Mew Workspace. .. —_

Open Workspace. .. - [EOF] j
Saye Workspane jr—
Close Workspace

Save. s
SavE A5,

Change Source File Hare, .
Save &l Source Files

Print Previen
Brifit, .. Gkt R

Recent il

Recent Worke

Exit PR+

K1f| g
Exit PM4+ and prompt ko save the Files Ii Ii ’r |>T !T v

PM + ends.
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4 Hardware Specifications

In this chapter, the hardware of 78KOR UD Stick will be explained.

Microcontroller

uPD78F1146A ><¢78KOR/KE3

CPU Main Clock:
8MHz(Internal oscillator)

Clock 16/8/4/2/1MHz(Generated from the RF
transceiver clock)
CPU Sub Clock:32.768KHz
USB [Type A] (USB1)
Interface Expansion Connecter (CN2)

MINICUBEZ2 connector(CN1, NotMounted)

Power supply
voltage

5.0V(Supply from USB).
1.5V(Supply from a AA battely)

Input/output for
operation check use

LED x3 (LED2, LEDS3, LED4)
Temperature sensor(U1)

Other hardware

Power LED(LED1)

* The name with bracket is the name printed on the board.
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4.1 Layout of hardware functions

SW2(USB I/F Switching) .
CN2(Expansion I/F)

USB1 (USB I/F)

-.\.n
A
C coo, eo0 )
Y 32 L
o q I ey ./
- Yy
e L
Y- ~
N - Ry
AN Y
— Ny
r ™y y
{
- |

SW1(Power Source
( ! LED1-4 CN1 (Not mount)

TOP VIEW

SW2(USB I/F Switchin .
USB1 (USB I/F) ( 9) CN2(Expansion I/F)

== oERMLI IDRG) 5
' USB

78K0R ub StICK

_POWER
" BAT[L W USB

SW1(Power Source)
TOP VIEW
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4.2 Block diagram

MCU
UPD78F1146

P40
TXD3

RXD3

Debug I/F

5V
— DC-DC
0.9~6.5V _g\o " | Converter 3.0V
POWER SW
USB_I/F
W, USB-UART
<‘Z$ uPD78F0730
MINICUBE I|F
o
USB
<::/1 V\/7 s
N
110 IIF

Temperature

v

Sensor
S-8120CNB

v

CSI/sP

—

RF
Transceiver
UzZ2400
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4.3 Switches and LEDs

4.3.1 SW1: POWER
Selection of power source: USB power or Expansion I/F (CN2)

Setting of SW1 (Power supply select)
USB Power USB
CN2: Expansion I/F BAT

* == SERl L DG i

USB

?78K(5R D Stick

0,4 Al e lusB

SW1 TOP VIEW

4.3.2 SW2: USB

The switch for selecting the USB I/F use. : Debug or General Serial
Communication

When it is set to "SER", it enables serial communication using UART3.
Connect 78K0OR UD Stick to the USB I/F after switch setting.

Setting of SW2 (USB I/F setting)
Normal mode SER
Debug mode (USB use) DBG

IDBGY:

78KOR ub Stlck

o i eATRl e lusB

_POWER

SW2: TOP VIEW
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4.3.3 LED1: Power Indication

LED1 is a green LED to indicate the availability of power.
You can turn off the LED1 with the output high from the " P17/T102/TO02" .

LED1 status

Status LED
Power ON Green If port P17 is output high,
LED is off.
Power ON Off
Power OFF Off

= I
- EsEsEp

LED1 layout(TOP VIEW)

H E

LED1

[l

4.3.4 LED2, LEDS3, and LED4

LED2, LED3, and LED4 are for application. They emit orange by setting the port
output of P40, P41, or P40 of the MCU low, respectively.

LED2, LED3, and LED4

Name MCU PIN Port Level
LED2 | P62 P62 Low for orange
High for off
LED3 | P61 P61/SDAO Low for orange
High for off
LED4 | P60 P60/SCLO Low for orange
High for off
LED3 = 7 7 7 lS g=
. = LED2
LED4 I:

LED2, LED3, and LED4: TOP VIEW
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4.3.5 CN2

Expansion connecter: CN2

CN2: Hirose DF11-10DP-2DS

CN2 | Name Connection to MCU Notes
1| GND GND
2 | BATTERY |N.C. Battery supply
3| P12 P12/SO00/TxDO0.
P77/KR7/INTP11
4| P11 P11/SI00/RxDO0.
P76/KR6/INTP10
5| P141 P141/PCLBUZ1/INTP7.
P05/TI05/TO05
6| P10 P10/SCKO00.
P75/KR5/INTP9
7| P25 P25/ANI5
8| P23 P23/ANI3
9| P24 P24/ANI|4
10 | GND GND

Location of CN2: TOP VIEW
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4.3.6 U1
Temperature sensor (SII S-8120CNB)

Temperature sensor "U1" is connected to the port "P27/ANI7".
You can read the temperature sensor output voltage from "ANI7" for converting
to the temperature

Please refer to the data sheet for detail of temperature sensor.

Temperature sensor

Terminal CPU Notes
name at
connection
destination
P27/ANI7 Temperature Coefficient
: —8.20 mV/ °C Typ.
Output voltage

1.474V Typ Ta=30°C

For instance)

Temperature 40°C:

P27/ANI7 =1.474+((40-30)X(-0.0082))
= 1.392(V)
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4.4 Power supply

There are two choices to supply power to the board, USB or a AA battery via
CN2. Please refer to "4.3.1SW1: POWER".

Please replace the battery with a new one, if the voltage level goes down to
0.9V.

Below the voltage level of 0.9V, functions of the board are not guaranteed.
The battery voltage can be checked at the port as shown below.

Battery check
Signal Terminal CPU name Notes
name at connection
destination
BT_MONI | P26/ANI6 26.4% of the battery output is available at
ANI6

For instance,
If the battery level is 1.5V,
the level of the BT_MONI = 0.264x1.5V
=0.397V

LOW_BAT | P30/INTP3/RTC1HZ | If supply voltage is fall below 1V, the signal
will be Low output.
Use the internal pull-up resister(PU3).

4.5 Connection of the adapter board

Adapter board is connected to expansion connecter(CN2).
You can connect the battery to the "CN2" on the adapter board.
CN3 is the multipurpose connector.

Connection of the adapter board
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5 The 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 :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 78K0OR
UD 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 +. 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 78KOR UD Stick 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 78KOR UD Stick

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

One 78KOR UD Stick will be "Coordinator". Other 1-4 78KOR UD 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_UDStick¥78KORUZSTICK_MAC_Sample¥ 78KORUZSTICK _
MAC_Sample.prw".

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

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

To write programs to the first 78KOR UD Stick, enter
"CPU78KO0OR,F114664,MAC_ADDR=0x0001" on "Define Macro". For the second and
third 78KOR UD 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 78 KOR UD 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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5.1.2 Setting up the 78KOR UD Stick to your PC

Set the 78K0OR UD 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 UD Stick to PC, and start Hyper Terminal. If the

PC has more than one USB ports, you can connect to more than one 78K0OR UD Stick, and
you can start more than one Hyper Terminals for those COM ports on each 78KOR UD 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+UD 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 UD Stick and PCs.
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5.1.3 Designation of a coordinator

Now, you must decide which 78KOR UD 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.

5.1.4 Network Association

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

Command? >M

> MLME-ASSOCIATE. request

> MLME-ASSOCIATE. confirm

> Associated ShortAddr:4321
> Status:00

Command? >

Now, this particular 78KOR UD 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 UD 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? >

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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6 Troubleshooting

This chapter describes how to solve troubles you may face.

6.1 If you cannot find USB driver when you connect PC to the kit

Check Point 1
If you use USB hub, do not use it. (USB hub is not supported)

Check Point 2
Check if you installed "Starter Kit USB Driver" in "1.2 Installation of Development
Tools". If not, install the driver.

Check Point 3
Check if the settings of the switch on the kit are correct with referring to "1.3
Installation of USB Driver".

Check Point 4
If above 3 check points are confirmed, disconnect the USB cable from PC and
re-connect again. It should show the "Found New Hardware Wizard" wizard. Operate
the installation with referring to "1.3 Installation of USB Driver". After the installation,
make sure you go through "1.3.3 Completion of USB Driver Installation" to confirm the
USB driver installation.

6.2 Error when you start the debugger

There could be several reasons to make errors happen.
The solving processes differ depending on errors. Please check the error message first.
The solving processes for each error are as follows.
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6.2.1 "Can not communicate with Emulator..." (FO100 or A0109)

Check Point 1
If you use USB hub, do not use it. (USB hub is not supported)

Check Point 2
Check if the settings of the switch on the kit are correct with referring "1.3 Installation
of USB Driver".

Check Point 3
Confirm the USB driver installation with referring to "1.3.3 Completion of USB Driver
Installation".

Check Point 4
If above 3 check points are confirmed, close the debugger and disconnect the USB
cable from PC. Re-connect USB cable properly to both the PC and the kit, and then
re-start the debugger.

6.2.2 "Incorrect ID Code." (Ff603)

This error occurs when the security ID stored on microcontroller built-in flash memory is
different from the ID code you entered at the start of debugger.

Security ID entry area at the start of debugger
ID Ciade

|********************

Check Point 1
Enter correct security ID and click OK on the configuration window.

Check Point 2
If you forgot the security ID, you have to erase the microcontroller built-in flash
memory. Before erasing, check if you actually set the security ID with referring to
"3.4Configuration of Linker Option". Also remember the code you set for the security
ID.
After this, erase the flash memory with referring to "7.4Erase of flash memory".
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6.2.3"The on-chip debug function had been disabled in the device."
(FOc79)

This error occurs when the value at address C3H (On-chip debug option byte) in
microcontroller built-in flash memory is incorrect. You need to erase the flash memory.

Check Point 1
Check if you actually set the correct on-chip debug option byte with referring to
"3.4Configuration of Linker Option". If it is not correct, then set correctly.

Check Point 2
Erase the flash memory with referring to "7.4Erase of flash memory".

6.2.4 "Disabling the on-chip debug function is prohibited.” (FOc33)

Basically, this error occurs when you start (download) the debugger without doing the
settings described at "3.4Configuration of Linker Option". Do the same checking processes
as"4.2.3 The on-chip debug function had been disabled in the device. (FOc79)".
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7 Other Information

This chapter explains some useful operation techniques of development tools and
circuit diagram of the kit for developing of user programs.

7.1 Create a new workspace (project)

1.2 Register additional source file

1.3 Debugger tips

].4 Erase microcontrol ler built—in flash memory

].5 Circuit diagram
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7.1

Now, create a new workspace and project.

Create a new workspace

PM+ allows you to create a new workspace with following "New WorkSpace"

dialog.

Select "File" on PM+ menu bar, then "New Workspace...".

i PM+ - No Workspace [DutPut]

Fle Edit Find Layer Visw Project Buld Tool Window Hslp

Mew Chr+M h% 2 | EﬁlﬂMAE_ADDF\

Open... crho

Insert file, ..

SavE WOrkepECE
Close wWarkspace

Save. G5
Save Asi.

Change Source File Hame. .,
Save Al Source files

Print Preview

Print... ChrHP

Recent File:

Recent Workspace

Exit PM+

- TrEor) i

=101%|

.z

Creake a new workspace

<Description 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.

Microcontroller Name:
-> Specify the name of the microcontroller to be
used.

Device Name:
-> Specify the name of the device to be used.
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New WorkSpace - Step 1,/9 [Workspace Information]

"New WorkSpace" dialog

opens

“Workspace File Name :

™ Create Blank Workspace
* Eolder :

| Browse... |

Project Group Name

* Microcontiollers Mame :
| 7axom

Device Name :
~| [worerisnom ]

Device [nstal |

337, Warkspace Information
2 Select Tools
3 Select Real-Time 05
4, Startup Filel#]
5 Fegister Mode(H]
E, Link Directive File[#]
7. Setup Source Files
8. Select Debugger
4. Confirnation

[#) w850 Microcantrollers
Only [4-6]

This will et up the basic information sbout the workspace and the project.

< Back et > I

Cancel I Help

The concrete information set here is
described on the following pages




Input the workspace information setting
as follows.

Workspace file name
— test

Folder
— C:¥TK78KOR

Project Group Name
— (no input)

Microcontroller Name
— 78KOR

Device Name
— uPD78F1146_64

New WorkSpace - Step 1/9 [Workspace Information]

"Wworkspace File Name
Itesl >»1. Workspace Information

2 Select Tools
I Create Blank ‘workspace 3. Select FeakTine 05
IE-\T K FOKOR 4, Startup File(#]

Browse... | _
Project Group Name 5. Register Mode(H]

I E. Link Directive Eile[#]

* Folder

7. Setup Source Files

* Microcontrallers Mame Device Name :

|7aKom

8. Select Debugger

4. Carfirnation

[#]850 Microcontrollers
Only [4-6)

Device Install

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

<E(INED‘ Cancel I Help

. 7

Click button

PM+

‘,2 Q2017 C:hbest
L

This fald

x|

ot be found. Do you wizh to create it?

) e

Click button

New WorkSpace - Step 2/9 [Select Tools]

Tool Set -

»»2. Select Tools

Taool Versions : 4. Startup Filel#]
Taol | wersion | 5, Reaister hodelH]
SKFEKOR Urused

8. Select Debugger

4. Confirmation

Only (4-6]

F. Setup Source Files

1. wiorkspace Information

3. Select RealTime 05

E: Link Directive File[#]

(#] 850 Microcontiollers

¥ Select only Installed Tools

‘ Detail Setting. i ’

Please select the Tools from MEC Electronics to be used.

The tallowing toals have been excluded from selection because they are nat installed.
CC78K0R, RA7EKOR, ID7OK0R-OB, SM+ for 7BR0OR

¢ Back I Mext > I

Cancel

Help

Click | Detail Setting | button
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4 )

Set the version of tools as
follows.
CC78KOR :W2.12 Tool Yersion Detail Setting x|
RA78K0OR:W1.33 CCIBKIR —RrraaR—bTareiat——— | | I |
ClUnused  i[CUnused  |TUnused
ID78KOR-QB: /3.60 s s s

- J

il -1
7BKOR Software Package V1.10[English Wersion) d
78E.0R Software Package ¥1.00[English Yersion)

Ok I ance\l Help |

Select tools as above screenshot, then click .

New WorkSpace - Step 2/9 [Select Tools] ﬂ

Tool Set: 1. Workspace Information
I[Ehanged][Sele:ledUT J78K0R Software Package 1. 10[English d »32 Select Tools

Save Delete | 3/ Select RealTime 05

Tool Yersions : 4, Startup Filel#]
Tool | Version [ 5 Reaister Madeld)
CCYBKOR w212 E; Link Directive File(#]
RAFEKOR w133
ID7SK0R-08 W3 B0 7. Setup Source Files
8. Select Debugger
4. Confirmation
[#] w850 Microcontrollers
Only (4-6)

¥ | Select only [rstalled Tools DetailSetting

Please select the Tools from MEC Electronics to be used.

< Back m Cancel Help

N
Click
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New WorkSpace - Step 7/9 [Setup Source Files]

Please setup Source Files.

Senree [Fl= e - 1. Workepace |nformation
Bl 2 Select Tools

3, Select RealTime 05

4. Startup Filzl#]
Fiemnaye A 5, Register M ode(f]

E. Link Directive File[H#]

2>7. Setup Source Files

Femaove

U 8. Select Debugger
9. Corfirmation

[#) %850 Microcontrollers
Orly (46

Do

[l

You cah also add source files by specifying the list file or the: folder.
Y'ou don't need to specify all the files here, and pou can setup source files using [Project]-> [Project
Settings] later.

< Eackmam Cancel Help

|

Click

New WorkSpace - Step 8,9 [Select Debugger] x|

Please select the Debugger.

1. Workspace Information

ﬁ::i ;::Tlme 15}
5 egenest Select ID78K0OR-QB V3.60

B, Link Directive Filel#]

IE “Program Files\MEC Electionics Tools\ D 78KOR-GEYWY 3. B0VBIN

7. Setup Source Files
Dption: 558 Select Disbuggsr

I 4. Confimation

[#) 850 Microcontrollers
Only [4-6]

Y'ou can change the selected Debugger using [Toal] -> [Select Debugger]

<Eack( INExtﬁl Cancel | Help
N
Click | Next >

New WorkSpace - Step 9/9 [Confirmation]

Create the workspace and the project as fallows.

1. Workepace |nformation

wiorkspace File Mame - 2| 2 Select Took
test.prw

Folder : 3, Select RealTime 05
CATEFEKOR 4

Project Group Name # Shﬂ_w (]
test 5. Reaister Mode(#]

- a q ticrocontrollers Mame :
Check the project information 7EKDR B Link Directive Fiel ]

Crevice Mame : 7. Setup Source Files

uPD78F1146_64

settings Tool Set Name: 8. Select Disbugger
[Changed](Selected01178K0R Software Package 41.10]
Tl WicmEme »»8. Confimation
CCTaKOR w212
[#]850 Microcontrollers
RATEKOR t1.33 Dy (45)

ID7EK0R-08 V3.60
Debugger :
ID78K0R-Q8 V3.60 7EROR Integrated D ebugger
C:A\Program Files\MEC Electronics ToolshID7EK0R-0B
Source Files :

Cancel Help
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f5: PM+ - test.prw [DutPut] -0l x|
File Edit Find Layer View Project Build Tool ‘Window Help

| % D@ &R ¢ 5 2| GhMacsoor j|¢.+_||§@|?‘
“ Jtest - test = [Debug Buid R RCREA-AE - SE ‘
EO o o —

Files |Mem0 | - [EOF)]

Project “test" was registered.

-

I ' 4
IMake file created successfully, ] Gl [

This completes workspace and project creation.

Additional source files can be registered at any time thereafter.

For details, refer to "7.2 Register additional source file".

Also, you need to do the settings for on-chip debug. Please refer to "3.4 Set
Linker Options", "3.5 Set Compiler Options", and "3.7 Check Debugger Settings".
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7.2 Registration of new source files

Now, we learn how to register new source files.

The following example shows how to register two additional source files of “b.c’
and “c.c” with source file “a.c” already registered.

Place the cursor on a source file in the Project window of PM+, and select [Add
Source Files...] displayed in the right-click menu.

Fii PM-+ - test.prw [ProjectWindow] =10] x|

File Edit Find Layer Wew Project Build Tool Window Help

ERr IR Fl e+ - =zt

|J Ilssl-lesl jIDebugBu\Id j| FRE - S | i m |

B=foowee =181
Files | bemo | - [E0F] =

=] FFE test - 1 Project(s]

: Proje Compiler Opkions. ..
(0 Othe  pscembler options...

1] o
Add the source file to the project I LR b 2

Look, in: Il’f} test j - £ B~

[ ac
. b.c
. C.C

Select source files "b.c" and

"c.c", then click

File name: |"b.c:" "c.ot ‘ Open i :

Files of type: ISource Files[*. ;" asm] j Cancel |
Help |

Add Files from Falder... |

4

Multiple source files can be selected by clicking them while keep pressing key.
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5 PM+ - test.prw [ProjectWindow]

File Edit Find Laver Yiew Project Buld Tool “Window Help

= [=]

| & - 0 H | &6 % B2 @ | a0

Hle» = -2 |

|J Itest- test ﬂIDebug Build

EEET R T-]

i

Fies | Memo | - 1EOF]

Source files "b.c"
and "c.c" are added
to the project.

_
[0 Inchude Files
(1 Project Related Files
(1] Other Files

Foeer i

-

o

For Help, press FL

I N T
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7.3 Debugger tips

This section describes some useful techniques for the debugger (ID78KOR-QB).

7.3.1 Change display of buttons

Execution controls (run, stop, step-in debugging, reset, etc) and opening
functional window can be made by below buttons. However, it could be difficult
to know which button does what.

1o > [ | = [ 21| = | ]| ||| Q]t|ihal ] || P ¢

In this case, select "Options" on menu bar, then "Debugger Options". Check
"Pictures and Text" on setting area.

Tool Bar Pictures

" Pictures only

With this setting, the buttons display the text as well, so that it is easier to know
what they are.

1]
ReGo

F=]

Reg

-
Go

-
Ret

|
Step

Ll
COwear

-

Res

@
ifch

B2
Loc

& = | ‘
SFR Stk

"
Go

7.3.2 Display source list and function list

When you wish to see source file list or function list, select "Browse" on menu
bar, then "Other" -> "List" to open the list window. The information in the
windows is synchronized. Therefore, it is not just for referring to the list, but it is
useful when you wish to update files or functions.

B Source {mainc!

Search. | << | »» | Watch | GQuick. |

oid gamel (void) -]

rne3 it
ned |
—
When you click "game1"... Source window shows "game1"
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7.3.3 Set/delete breakpoints

Breakpoints are executed by clicking lines in which “ * “ is displayed
“B” is displayed in the line where a breakpoint is set.
Breakpoints are deleted by clicking “B”.

M Source (main.c)

Search. | << | ¥ | Watch | CQuick. |

307 void zamel (void) -]
305 [
=l

all

UCHAR  buffl] = &
310
311

Click F

UCHAR <, 15 T3
int rs F
<] [

B Source (mainc)

Search. | << | > | Watch | |
oid gamel (void) -
Breakpoint was set F 2l
2049 UCHAR  buffl] = -
210 UCHAR ¢, 1 B
211 int rs 3
| | »
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7.3.4 Display global variables

With using Watch Window, you can display global variables. There are several ways to
register global variables to watch window. In this section, how to register from source
window is described.

(DRight—click the variable on source window, then select “Add Watch...”

I x
Search...l L rr | W atch | Buick...l Fiefreshl Cloze I

BB|tatic Ul6 Adpcn_York[EERE .

B9 etatic U8 ucPlaySts; Maove. ..

?8(static UB stop_Led Wi

?1|static U8 output_counts; I

22|static Ul6 output_datal2]; e —

93|static U8 PlayMode; Add Watch...

74 u3z uilntCoun  Symbal...

25 3z uilntCoun

76 Uie usKeyStsC I

2 g ucKeyStel Break when AcFess

98 Break whern “Write to
1 J Break when Read fr

(@Add Watch dialog opens. Click :

x|
=] Add

Fadiz  Poper € Hex ¢ Dec ¢ Oct ¢ Bin & Shing

I amne:

Size: + Adaptive © Byte © ‘wWord  Double wWord

Mumber: I
Cancel Restaore Help

(®Adding a variable to watch window is completed.

(81 watch g lm[ Y
Add... | Deletel Up |_

+Adpcm_Work[16] SEIgiesil
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7.3.5 Display global variables while programs are running

RAM, general-purpose register, and SFR can be referred by the pseudo
real-time monitor function even when the programs are running.

Select "Option" on menu bar, then "Extended Option...". Configure the settings
for "RAM Monitor And DMM".

Check
Extended Option x|
—RAM Maonitor And LR
Break When Access: O+ Mhale i~ IRAM = Off
Fedraw Interval:  [500 msec
Clazk: ) Iternal ! Extertial 1 Sub Glock
ST Register Wal W Frequency (MHz): m

[T Clear Trace N pmory Before Bun [ Break Sound [V Werify Check

Cancel Bestore | Help |

On Mouze Click: {* Soft break " Hard break
Trace Data Priori [ € Timetas  Rate: [« |  Fetch Data

|
[l

Specify the sampling interval time of the pseudo real-time monitor function.
The sampling time can be specified from 0 to 65500 with unit of 100ms.
It will not monitor if it is set to "0" or blank.

This completes the settings.

Note:
« The user program momentarily breaks upon a read.

* Do not use the pseudo real-time monitor function while using the memory
window. It uses the system resources significantly as it monitors the
displaying memory as well.

- It is recommended to close the memory window when you use the pseudo
real-time monitor function.
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7.3.6 Display local variables

Local variable window is used to display local variables.
By clicking the button below, you can open the local variable window.

Unlike global variables, local variables cannot be displayed when programs are
running.

E

Loc

7.3.7 Display memory and SFR contents

By clicking the button below, you can open the memory window.

G Memory

ful= m

By clicking the button below, you can open the SFR window.

_ O =
Refresh | | Cloze |
MHame Attribute Value
PC 3 Fo0lz -
il R 1,8 Foo3o joo T
P11 RAW 1.8 Fooal oo —
i} R 1,8 Foo33 joo
SFF: P14 R 1.8 FOO34 |oo
FUS E-W 1.8 FOO35 joo
P& R 1.8 FOO36 |00
I E-W 1.8 FOO37 |1F
Eus R 1,8 FOo3g joo
P12 |R-W 1.8 FOO3C joo
P13 |R-W 1.8 FOO3D joo
P14 |F-W 1.8 FOO3E oo =
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7.4

If the On-Chip Debug Option Byte is set to "Do not erase data of flash memory in
case of failures in enabling on-chip debugging" and if you forget the security 1D,

you need to erase the flash memory completely.
To erase the flash memory, please follow the steps below.

Erase of flash memory

WriteEZ5 is installed at "1.2.2 Installation of Development Tools".

@

"WriteEZ5", "V1.00", and "WriteEZ5".

Start WriteEZ5 by selecting "Windows Start" menu, "Programs”, "NEC Electronics Tools"

Bumees I=IE
File Device Yiew Help
d Device
MName :
Firrniare :
Parameter file
Mame :
Yersion :
Load file—
Mame
Date :
Chksum :
Area
Connection to device
Part :
Speed
Range
Freq. :
ultiply :
Kl LI_I J
Ready MM

@ The switch of 78KOR UD Stick is set as follows.

Switch setting
USB DBG
POWER USB
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® Then, please connect the “USB1” connector on the 78KOR UD Stick with the USB
connector of your PC.

@ Push the l'Setup] button.

CrrrE— RI=TEY
Mvice Wiews  Help

d Device

Mame :
Firrare :

Farameter file -
Mame :
Wersion ;

Load file—
Mame

Date

Chisum :

Area:

Connection to device -
Pt ;
Speed
Range
Freq. :
Fultiply :

i o

Ready MUM |SCRL
| e

® Push the TPRM File Read] button.
x

Standard | Advance I

e —
Farameter file | PR M File Fead

—Host connection—————— 1~ Supply ozcillator
Part I vl Frequency I Hz
Speed I vl b uiltiply rate I

— Dperation Mode

' Ehlp Startl vl
" Block Endl "I

) Area I~ Show bddies

S

" Target Feset Message

ak Cancel
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® Please select “78F1146.prm” in the directory of “¥PRM¥PRM78F1188_V101” in the

CD-ROM.
open 2|
Look in: | £ PRM78F1188_101 x| ¢ & ek E-
= 7erti4z.pm [ 7eF1155.pm (B 7eFlie4pm [ETeR117S.0m [H)
= [=7ar1154.prm ) 76F 1165 prm [ 7EF 11 7E e [
= 7eF1155.0rm = 7eF1168.0rm = FEF1177pm  [H)
=il 7aF1156.prm [ 7er1167.0m [ 78F1178.prm
EysFitez.prm [ 76F1168.0m [ 761 184, prm
E7eF1163.prm [ 78F1174.0m = 78F1185.prm
KN | |
File name:  [78F1146.prm A oeen | D)
Files: of type: IF'alameter Files{* pr5:" prm] j Cancel |/
A

@ "Port" selects the COM port number where 78KOR UD Stick is allocated.
* Only the COM port number that the personal computer has is displayed in this pull-

down menu.

.i_LEEDevice Setup

Standard | Advance |

Farameter file |T-"8F1 146.pren PRM File Read

—Hozt connection———————————
comz
Speed [1152006ps <]

— O peration Mode

Supply ozcillatar————————————————

D| Frequency IInternaI-DSE tHz

1.00

Port

Multiply rate

 Block End|12? 'I
) frea [~ Shovw &ddres

[~ Target Reset Meszage

(DK\‘D Cancel
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"Erase" The deletion of the flash memory begins when the button is pushed.

1=

Fila Device Wiew Help/\

pa JL) 8aE

> FlashOpenning.... :I Device |
Flash Open OF. Hame :
»» ParameterFile Reading.... Firmware :

Success Bead ParameterFile)

———— Parameter file
Marme : FAF1146
Yergion W1.00
Load file—
Mame
Date :
Chissum ;
Area
Connection to device -
Fort:  COME
Speed 115200bps
Range Chip
Freq.: Intermal-05C
Multiply : 1.00

f Bl

Ready [ o [

@ If Flash EEPROM has been erased successfully, “chip erase finish” will be displayed as
shown below.

-ioix

File Dewvice Wiew Help
AP RY S 1D

'|>>CDMM.&ND: Eraze o] Device—
Flazh Blank Checking... Mare : D78F1146
i Firmnware : 3.40
< chip eraze finish. )

—— Parameter fila -

Mame ; 7EF1146

Wersion © W1.00

Load file—

Mame 7BKORUZSTICK_RF_TI
Date:  2008/07/27 03:40:00
Chkzurn 15190k

Area;  000000h-03FFFFh

—— Connection to device -
Fart : COoma

Speed  115200bps
kil ;l_l I

Range Chip
Ready [ [mom

Freg. . Intemnal-05C
kultiply : 1.00
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% 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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7.5

BOM List & Circuit diagram

Here is the BOM List & circuit diagram of the evaluation kit.

@ BOM list

No. gs::ttity Mount Parts Reference ggg?;:ée Parts Type Parts No Manufacturer
1 (o} CN1 Connecter SICA2P20S TET
2 1 CN2 Connecter DF11-10DP-2DS(24) Hirose
3 0 CN3 Patern anntena -
4 1 CN4 Connecter MS-156C Hirose
5 12 C1,C4,C6,C7,C13,C14,C18, Chip ceramic cap 0.1uF
C19,C20,C22,C23,C38
6 2 C2,C3 Chip ceramic cap 18pF
7 3 C5,C15,C17 Chip ceramic cap 0.47uF
8 1 Cc8 Chip ceramic cap 2.2uF
9 1 C9 Chip tantal cap F931A476MCC Nichicon
10 2 C16,C10 Chip ceramic cap 4.7uF/16V
11 1 C11 Chip ceramic cap 10uF/16V
12 1 Cc21 Chip ceramic cap 0.1uF
13 3 C24,C26,C40 Chip ceramic cap 10pF
14 4 C25,C30,C34,C44 Chip ceramic cap 0.01uF
15 5 C27,C29,C31,C33,C39 Chip ceramic cap 47pF
16 2 C41,C28 Chip ceramic cap 1uF
17 1 C32 Chip ceramic cap 39pF
18 2 R4,C35 Chip resister 0
19 0 C36 Chip ceramic cap
20 0 C37 Chip ceramic cap
21 1 C42 Chip ceramic cap 4.7uF/10V
22 1 C43 Chip ceramic cap 10uF/10V
23 1 F1 Chip inductor LDB212G4020C-001 Murata
24 1 IC1 IC UZ2400V4.1 UBEC
25 1 LED1 LED PG1111C Stanly
26 3 LED2,LED3,LED4 LED AA1111C Stanly
27 1 L1 inductor VLCF4020T-6R8N1R0 TDK
28 1 L2 Filter BLM41PG750S Murata
29 1 L3 Chip inductor HK10052N7S-T Taiyo Yuden
30 0 L5 Chip inductor
31 1 L6 Chip inductor HK10055N6S-T Taiyo Yuden
32 1 L7 inductor LQH2MCN8R2M02 Murata
33 2 MR3,MR1 resister module CN1E4K-105J KOA
34 1 MR2 resister module CN1E4K-122J KOA
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35 R1 Chip resister 100
36 R2,R3,R5,R11,R12,R21 Chip resister 10K
37 R6,R8 Chip resister 390K
38 R7 Chip resister 1M,1%
39 R9 Chip resister 360K,1%
40 R10 Chip resister 4.7K
41 R13,R16,R22 Chip resister 1.5K
42 R15,R14 Chip resister 27
43 R17,R18,R19 Chip resister 100K
44 R20 Chip resister 1™
45 SW2,8W1 Switch $§888222700 ALPS
46 TPU1,TPU2,TPU3,TPU4,TPUS5, Pad TPU

TPUB,TPU7,TPU8
47 TP1 Pad PAD
48 T1,T2,T3,T4 Pad T
49 USB1 Connecter UAR10-4W5J00 Hirose
50 U1 IC S-8120CNB Seiko
51 u2 IC uPD78F1146AGB-GAH-AX NECEL
52 U3,uU6,U8 IC SN74LVC1G125DCK TI
53 u4 IC TPS61024DRC TI
54 us IC SN74LVC2G125DCU TI
55 u7 IC UPD78F0730MC NECEL
56 u9 IC SN74LVC2T45DCU TI
57 Y1 Resonator FC-135(32.768KHz) Epson
58 Y2 Resonator CSTCE16MOVH3L99-R0 Murata
59 Y3 Resonator NX3225SA-32.000M-STD-CSR-3 NDK
60 L4 Chip ceramic cap UVK105CH020BW-F Taiyo Yuden
61 C45 UVK105CH1R3BW-F Taiyo Yuden

Chip ceramic cap
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ircuit diagram
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8 Mode setting of the board

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

ﬁFi-u:"_— " = [
= " Serf m

UsB

g " POWER
11 BATR L.

NpRERS

78KORD Stick

USB

LIIHNIIIE

' Normal
S Normal (Battory Power | Use ID78KOR-QB or
Switch (USB Power Supply) Supply) Write EZ5 with USB
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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