User’s Manual

TK-RF8058+SB

ZigBee™/RFACE ™-ready
Wireless Network Evaluation Board

Date published: March 8, 2010
Rev. 5.0

© TESSERA TECHNOLOGY INC.
Printed in Japan



Welcome to the world of TK-RF8058+SB.

You are now being navigated to the design environment
of the yPD78F8058 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.



[FCC WARNING & NOTICE]

eChanges or modifications not expressly approved by the party responsible for
compliance could void the user’s authority to operate the equipment.

eThe intended use of the product is generally not for the general public.
It is generally for industry/commercial use by the professional electric engineer.
To be in compliance with FCC 15.203 requirements, the product must be
installed by professional installers with approved antenna that was included in
the product.

Class B:

This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may
cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged to
try to correct the interference by one or more of the following measures:

e Reorient or relocate the receiving antenna.

e Increase the separation between the equipment and receiver.

e Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

e Consult the dealer or an experienced radio/TV technician for help.

This device complies with Part 15 of the FCC Rules. Operation is subject to the

following two conditions:

ethis device may not cause harmful interference, and

ethis device must accept any interference received, including interference that
may cause undesired operation.

Tested To Comply
With FCC Stadards

eThe host device shall also comply with the certification labeling requirements of
each of the modules it contains.
oA reference to the enclosed module displaying its FCC ID certification number.
Recommended wording:
Contains FCC ID: X8U0001
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1 Introduction

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

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

Chapter 1 Introductions
—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 TK-RF8058+SB

Chapter 5 Troubleshooting
—Describe how to solve troubles you may face, such as errors when

starting the integrated debugger (ID78KOR-QB)

Chapter 6 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 7 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.
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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 DF788058 e€1.00b
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 RA78KOR W1.33 : Code size limited version
This is a free assembler for the 78KOR 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 TK-RF8058+SB and PC with bundled USB cable, you can
write/delete programs on the built-in flash memory.

2.1.7 78KO0R Starter Kit Setting
If you forget about the security ID or if you set “Does not erases data of
flash memory in case of failures in enabling on-chip debugging”, you can
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erase the flash memory by using this starter kit.

2.1.8 Starter kit USB driver
This is a software driver for PC to access to the USB interface of the
TK-RF8058+SB board.

2.1.9 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
TK-RF8058+SB board in a radio anechoic chamber.

_12_



2.2 Installation of Software Development Tools

2.2.1 Start-up of the installation CD-ROM

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

You can install it using an installer.
2.2.2 Installation of the software development tools.

Please insert the CD-ROM in the drive. The installer will show up automatically.

If it does not start automatically, please initiate it by double clicking the
SETUP.EXE.

g':-[-,- NEC Electronics Microcomputer Developme

o the MEC Electronics Microcomputer developrent toaols
b prograr.

2cute thiz inztaller, please exit all windows programs.

—— —

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.

_13_



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

<4> Sample Program

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

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

<6> Exit
Terminate the setup.

_14_



@ Select products that you need to install.
(as default, all the products that you need to use the demostration kit

are selected.)

"Explain" area displays an explanation of the selected product.
To change the installation destination, click .

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

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

x
¥ DeviceFile Instal /A\
DeviceFile: | DF788058 E1.00 *|  Seach.. | /| \

Inztall...
—Iv Tool Inztall: \\ /
\/
T oolz:
- E =it
Froduct | Slze| -
CC7ak0R w212 12.17ERE
CCTaK0R Y212 Documents 14.576KB
[ 5k7aK0R w310 944KB |
[ 5k78K0R w210 Documents 2 05EKE
RATEKOR w133 a.6B4KE
RATEKOR V1,33 Documents 11.812KB
P+ E. 31 17 4ESKE
Phd+ 6. 30 Documents 12 626KE ;I
E xplain:
_I Dirive: C:
Arvailable Space:
j 50677 60KE
Deztination:

C:AProgram Files\MEC Electronics Tools

Browse... |

Required Space:
116,574KE
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@ Click when "Install" comfirmation dialog box is opened.

x

® Inskall kthe Taaols and DeviceFile,

Cancel

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

installation.To stop the installation, click

Software License Agreement 5[

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

LUSER LICEMSE AGREEMEMT
IMPORTAMT-READ CAREFLLLY:

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

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

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

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

< Back ( ez I Mo |

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

Installshield ¥Wizard

Pleaze enter the product 1D of the product. \

[

retallzhneld

® It starts copying the files.
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® 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 TK-RF8058+SB . Install the USB driver by
referring "2.3USB Driver".

_18_



| 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.

_19_



2.2.3 Uninstall

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

Add/Remove
Programs

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

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

Confirm File Deletion ]

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

Yes Mo |

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

deletion of these files causes no problem.

<5> This completes uninstalling this tool.
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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].

_21_



2.3 USB Driver

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

When TK-RF8058+SB 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 TK-RF8058+SB .

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”

_22_



2.3.1 Install to Windows XP

1. Once the TK-RF8058+SB 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 pdate Web site [with your permizsion].

Fead our privacy policy

Can Windows connect to Windows Update to search far

Select "No, not this time" software?

() Yes, this time anly
() es, now and every time | connect a device
() Mo, not this time

Click "Next"

Click Mext to contitiue.

tewt > [ Cancel

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

Found New Hardware Wizard

Thiz wizard helpz pou inztall goftware for:

USE Device

{ ) If your hardware came with an installation CD

N

Select "Install from a list or specific | <& 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

_23_



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.
Cliok [ Next> .

Found New Hardware Wizard

Please choose your zearch and inztallation options.

S .. |

Select the driver directory

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

Uze the check boxes below to limit or expand the default search
paths and removable media. The best driver found will be inst

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

Include this location in the search:

“ Browze

C:%Program FileshMEL Electranics ToalshTE-diive

ich includes local

() 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

If the 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

passed Windows Logo testing.

| STOP Installation |

Continue drymay

Click "Continue Anyway"
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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 Electronics Starter Kit Virtual DART

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 TK-RF8058+SB 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 iz 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 diives Click "Next"
" CO-ROM drives

¥ Specify a location
[ Microsoft Windaws Update

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

directory.
Click h . Click "OK"
ﬂ
[nzert the manufacturer's installation dizk into the diive 0K |
g zelected, and then chck OF.

Cancel |

Select the driver directory

Copy manufacturer's files from:

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

5. Click :

Found Mew Hardware Wizard

Driver Filez Search Rezults o
The wizard haz finished zearching for driver files for vour hardware device.

The wizard found a driver for the following device:

@ USE Device

Windows found a driver for thiz device. Ta ingtall the diver Windows found, click Mext.

o \program fileshnec electronics toolghtk-drivermgb2zall inf

Click "Next"

¢ Bac I Mewt » 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  Ackion  View indow  Help - & J
cr OEES 2 A <na
Camputer Management (Local) - OPTZ10L
- ﬁa Syskem Toals + j Computer
+ Event Yiewer +-age Disk drives
+ El Shared Falders + § Display adapters . . .
+-4#] Performance Logs and Alerts +- g DYDYCD-ROM drives Itis confirmed that "NEC
&) Device Manager +-idg Human Interface Devices Electronics Starter Kit Virtual

- @ Skorage

+ Remavable Starage
Disk Defragmenter
Disk Management

+ & Services and Applications

+-i=% IDE ATAIATAPT controllers
+-2 Kevboards
+- ") Mice and ather pointing devices

UART(COMX)” exists.

+- & Manitars
+-E& Metwark adapkers
= Ports (COM & LPT)
r;f Carmmunications Park (COML)

Eort (1 ET1Y

WEC Electronics Starter Kit Virtua

Processars

Sound, video and game controllers
¢ System devices

niversal Serial Bus controllers

]

The screen above shows that the COM port number is "COM8". If ID78KOR-QB is
not in use, you can use this port number for connecting TK-RF8058+SB.
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

[TK-RF8058+SB Sample Programs] link.

2 NEC Electronics Microcomputer Developmen!

Readme First

Install..

The WWW browser

starts up.

Documents

Sample Program

Link to NEC Electronics Microcomputer

Exxit

3 sample Programs - Microsoft Internet Explorer -|O LI
J File Edit Wiew Favorites Tools  Help | :,'
N . o
J Jﬁack - J - I_LI IELI '_\J | P ! Search “:_\'/ Favorites ‘3 A= E @k ‘f‘
| Address | E:TK-RFB0SB+5B_T100_setupmadify|DOC|SAMPLE_E,HTML =l e |JLinks =

Click the [TK-RF8058+SB Sample B
programs] link you can also
download the [User's Manual]

Sample Programs

eleome to TE-RFB0584+5E world.
e purpose of sample programs is to expenence TEK-RF3058+5B.
ple programs consist of the following items.

TEEOE
o SAMPLE EEB0SE+SE
» TEEFE0585B_ERF_Test : It monitors receive etror rate and receive power.

Click the link of TE-EF8058+5E satnple program link, and install the sample programs.
Eefer to the User's Manual about usage.

-
@ (L Ewmwe

When[TK-RF8058+SB Sample Programs] is clicked, the following download
confimation window appears.
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File Download - Security Warning i[

Do you want to run or save this file?

Mame: TKFSKOR.EXE
Type: Application, 65.9 KB

From: Cikyowyuut TE-RFE0584+5E_T100_setupmodifyi S, .

Fun | Gxe\b Cancel I

\/

YWhile filez from nternet can be uzetul, thiz file type can
g potentially barfn your computer. IF you do nok trugt the source, do nok
we this software. 'What's the rigk?

Click the butten.

saveas 21|
Save in: Iw Local Disk () j € 5

dell

Documents and Settings
drvrtmp

kyouyuu

MNECTOOLS3Z

Program Files
RECYCLER.

System Wolume Information
WINDOMWS

Wark,

WUTemp

My

Do

ty Docurments

-«

by Cormputer

File narne: I K.73k0R.ExE j Save

Save as ype: I,&pplicatinn j ancel

After specifying the download destination folder, click the button.

The self-extraction sample program (TK78KOR.exe) is copied to the specified
folder.
The folder that the “TK78K0R” folder is made when this file is executed, and the
sample program is stored under the” TK78KOR” folder.
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2.4.2 File Configuration of the sample program

The sample programs ware the following folders.

/
TK78KOR

L SAMPLE RF8058+SB
|— TKRF8058SB_RF_Test The sample program used in chapter 3.

The packet error rate and received signal
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3 Experiences

Now you are ready to experience the operation of the TK-RF8058+SB using the
integrated development environment, PM +.

As a program for the TK-RF8058+SB, the RF test program (RF_Test) which you
installed in "2.4.1Installation of the sample programs" is used.

Later in this chapter, you will learn how to generate an executable file, how to
download it to the Flash, and how to execute the program.

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 (ID78K0R-QB)

&

Executing program

&

Stopping program

&

Terminating integrated debugger (ID78KOR-QB)

\C

)/

&

Terminating PM +
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3.1 Starting PM +

In the Windows Start menu, select [Programs]->[NEC Electronics Tools]->[PM +
V6.31]

PM + start up

5 PM+ - No Workspace [OutPut]

File Edit Find Layer View Project Build Tool ‘Window Help
|2 -D@E (@R 5 =0 ] e+ -2Ele |
I =] B AL
Bll=Efoouvee =18/
Fies | pemo | - [EOF] i
----- Fra NoWorkspace
<] ' 4
For Help, press F1 ] Lt it et
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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] =10f x|
File Edit Find Layer Wiew Project Buld Tool ‘Window Help
[@-DEE|8R[ 4 B8 | Ferr-REle |
I ] Tk A s %@ |
o G —oix]
Files |MEW| - [ECF] ﬂ
] Mo Workspacs

\m S

For Help, press F1 \\ ]_r\[\_ﬁ]ﬁﬁ v
Project window Output window
Project window A window in which project names, source files, and include file are displayed using a

tree structure.

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

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

_38_



_39_



3.3 Loading Workspace (Project)

In this section, you will use the workspace that you created in "2.4Sample Environment"
For creating a new workspace, refer to "6.1Create 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_RF8058+SB¥TKRF8058SB_RF_Test¥RF_Test.prw” .

fﬁ:PM+—NoWorkspace [DutPut] -lnlﬂ
File Edit Find Laver Yiew Project Buld Tool Window Help
ety Chrl+M
+ -
ol ST H e+ -[RE|e
Insert file. .. j| & -_-1-}?- -f- .2.‘.|I§§‘

e

[Hes SPace. ..

o T RN
1 — [EOF)] ZI

cpen Workspace, .
Save Workspace
Close Workspace

Save Chrl-S
Save As...

Change Source File Mame, ..
Save &l source Fles

Print Presiem
Print... Chrl+P

Recent File

Recent Workspace

Exit PIM+

-

K| 'l 4
Create a new workspace l_ l_ F lﬁ IW =
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Open the folder in which the

sample program s located.
Look in: | () TK7SKORUD_RF_Test - e =% B

File: name: IHF_T est.pri Open I >
Filez of type: IWorkspace File[”. prw) ﬂ Cancel
Help
VA

“RF_Test.prw”and then press the button.

Workspace file name :RF_Test.prw

¥ PM+ - RF_Test.prw [OutPut]

i3
File Edit Find Layer Yiew Project Build Tool ‘Window Help

o , The “RF_Test.prw” workspace
J%'DDE|§&|$E|E&IIECE jl@{ = p P
file is read
| [RF_Test-RF_Test =][Debug Buid M-S
o '
Files |Mem0| - [lECF) =
E|--' RF_Test : 1 Project{z] <— .
= Project group
+-[_] Source Files
23 Include Files
[Z1 Project Related Files
(2] Other Files ) )
Project
kI '
Far Help, press F1 I_ Flﬁlﬁ 5
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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 "Output1” Tab

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

Dutputl |Dutput2| Libraryl Dthersl

— Load todule File[-o]

put File Marne:
test debug buils j Browze. . |

Iv Output Symbol Information[-
\upu ymbol [nformation[-g)

—
—I Create Emrar List Fils[-2]

Hutput File Hame:

Im/\ j Erowse.. |
v On-Chip Debug Dption Eytes]-go] v Security [D]-gi] 7\
Control Value: [85 H |D:[FFFFFFFFFFFFFFFFFFFF H >
Start Address: [1FCOD H —~—

&3: |1 024 bytes ™| &llovy Edkbytes Boundan(-cozal

\/

[ Memany Information]-vx]

7\

Command Line Options:

-oDebug RFtest_debug_build -go85h,1FCO0W, 1024 -gi0FFFFFFFFFFFFFFFFFFFFR d
-pDebug RFtest_debug build -gb0EFFBFFh -belOrdm. lib -belOrmnlib -belOrmf. ik

-"C:AProgram Files\MEC Electronice ToolehCCPEKOR MW 2 120 b7 EkOM -2
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/KG3 (U17894E).

See "Start address" is set to "1FC00", 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).
In this case, you need to use “WriteEZ5” to erase the built—in flash memory. By erasing

the flash memory, the security ID is set to “FFFFFFFFFFFFFFFFFFFF".
For details, refer to "6.4Erase 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 |Library| Dthersl

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

IDebug'\HFtest_debug_build j Browse... |

v Cutput Map List[-km]

v Output Directive File Imagel-kd]

[ Output Public Symbol List-kp]

[ Output Local Symbal List[-kl]

[~ Add Form Feed at End of List File[-f]

Lines per Page[-ll]: IIJ 3:
/\
— Select miror area /v |Jzer Option Bytes{-gh]
& Maa=0 ] Z [EFFEFF H
 Mad=1 [-mil]

e

Command Line Options:

-oDebug RFtest_debug_build -go85h,1FCO0W, 1024 -gi0FFFFFFFFFFFFFFFFFFFFR d
-pDebug RFtest_debug build -gb0EFFBFFh -belOrdm. lib -belOrmnlib -belOrmf. ik

-"C:AProgram Files\MEC Electronice ToolehCCPEKOR MW 2 120 b7 EkOM -2
0k I Cancel Apply | Help |

- User Option Byte

Check "User Option Byte", and then enter "EFFBFF". 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 for uPD78F8058.
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3.5 Configuration of Compiler Option

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

- Enable C++ comments

- Use multiplier and divider

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

3.5.1 "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

r— Change Source Requlation

™ Disatl i
< ¥ Enable C++ Comment, lgnore from & Till End of Line[-zp]
mban TSt K.anji Code of Source

[ Mot Expand Argument and Feturn Yalue]-zh]  SUIS]
" EUC[-ze]

" Monel-zn]

Command Line Options ©
-dCPUTEKOR.DCOC include -zp

L v

0k I Cancel Apply | Help |
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3.5.2 "Startup Routine" Tab

Select "Startup Routine" tab, and check "Using Library" and "Using
Multiplier/Divider". The Microcontroller has feature of multiplier/divider to increase
those calculation speed.

Compiler Options |

Preproceszor I temary Model I D ata Aszign | Optirnize | Debug I Output
Extend I Others Startup Routing | Assign

v Using Startup Foutine

¥ Using Fized &rea of Standard Library [ ROMization processes of far area
"Select Obiject

{* Momal Boot " Flash

Startup Routine ;=0

v Using Library ~
™ Using Floating Point in sprintf sscant,printt scanf spintf wsprintt
¥ WUsing fultiplier [ Using Multiplier/Divider

ihrary : |el0rdm b, cl0rmlib, c0mf. i

Carrmand Line Options :
-dCPUFAKOR MAC_ADDR=040001 -include -zp

I

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.

F5 PM+ - RF_Test.prw [OutPut] =10lx|
File Edit Find Layer Yiew Project Builld | Tool Window Help
L, Compiler Options. ..
2 -DBH|ER| LB — S« >+ 2R
J | | Assembler Options. .. | | TE —
| [RF_Test-RF_Tex =|[Debu  Linker Optians... s RS E X BE
Ohject Converter Options. ..
= ProjectWindow 100> Ll i ol x|
File:s |Mem0| e er Settings. .. j
RF_Test : 1 Project{s] W
Eﬁ RF_Test Stark up Ex-tanl 3
[Z Seurce Files
(2 Include Files File Campate. ..
(2 Project Related Files Device File Installer
(23 Other Files
PM+ Settings. ..
Fonk...
Customize, .
Record the Key Operations
P&y Bach
Sawe bhe ey Operations. ..
Load the Macra File. .,
Flay Back the Macro File. ..
Register the Macra Files. ..
Flay Biack the Register Macra k
-
1| I 3 v
Change debugger settings T et ey g
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Check if "ID78KOR-QB V3.60 78KO0R Integrated Debugger" is selected on
"Debugger".

Debugger Settings 5'

Select Debuager

Debugger: IDYEKOR-GE V3. 60 YaK0R Integrated Debugger

File Mame: IE:'&F‘rn:ngram FilezhMELC Electronics ToaolzhDYSK0R-0EYY3.E0

Cption: I

Debug Target
Diebug T arget File:
I CATEZBKORMSAMPLE _KG3+UDNTEZBKORUD_RF_Test\Debughh Ftej

¥ | Execute Symbol Fleszet after Download

¥ Execute CPU Feset after Download

Debug Optionz
[T Download the Debug Target Files in the same Project Group

[Mebug Target File izt

] Cancel Help
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3.7 TK board setting

Please set the switches on the TK-RF8058+SB board as follows.

SW4 setting

________________________________________________________________

Han

jﬁséﬁﬁfﬂ

JP3:
1-2short(USB)

SW6:
I'Debug/Writer |

JP2: JP1:short JP4:short
1-2short(Regulator)

After the switch settings are completed, connect the PC to USB1 on
TK-RF8058+SB 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 i button at the menu bar.

i PM-+ - RF_Test.prw [OutPut]

Fle Edt Find Layer %ew Project Buld Tool Window Help

=10l ]

|2 - D@ H (SR 5B B[ e

—~d*t*+ -[e@Ee |

] |RF_Test-RF_Test

jl Debug Build

= ProjectWindow

Files: | Mema |

=10j x|

=0 RF_Test : 1 Project(s)
=@ RF_Test

-3 Sourcs Files

[ Include Files
Project Fielated Files
[ Oither Files

- [EOF] ﬂ‘

=10j x|

4y

Far Help, press F1

I e N

Build process is

executed

M+ - RF_Test.prv [DutPut] =10l x|
File Edit Find Layer View Project Buld Tool Widow Help
|a - 0=d|&R[ 4GB B Hiesr s -[wm e
| [RFTest-FF_Tes =] [Debug Buid o & A s X (HE |
= ProjectWindow: I [l | I =]
Fies | bemo | - "C:\Program Files\NEC Electronics ToolshCO7SKOR\UZ.10%bind co7i
_ - Compilation complete, 0 erroris) and O warning(s) found:
=+ RF_Test - 1 Projecils) - "C:\Program Files\NEC Electronics Tools)CCTSEOR\WZ.104\hinhcco?é
=@ RF_Test - Compilation complete, 0 erroris) and 0 warningis) found.
-] Soucs Filss - "C:\Program Files\NEC Electronics Tools)CCTSEOR\WZ.104hinhcco7é
Include Files - Compilation cowplete, 0 error(s) and 0 warning(z) found.
(1 Project Related Files - "C:\Program Files\NEC Electronics Tools)CC7SKOR\WZ.10%kin)cc?E
(L3 Other Files - x(For(e) and 0 warning(s) found.

ics Tools)\RATSKOR\U1.31%bin} 1k7E
nd 0 warning(s) found.¥

s ToolsyRATBEOR\U1.31%kin)oc7E
0 error(s) and 0 warning

EY
ic

1
[ \!‘) 13500; Bulld completed normally.
¢

1

1 warningi(s) : 0 [EOQF]
K1l oz
=l Lt et frtd g

Build has been completed successfully.
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3.9 Starting integrated debugger (ID78KOR-QB)

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

If the debug button is not displayed, in the menu, select [Tool]—[Debugger
Setting...]“ID78K0OR-QB V3.60 78K0R Integrated Debugger”

i PM+ - RF_Test.prw [OutPut] o ] 4|
File Edit Find Layer Vew Project Build Tool Window Help
|8 DEH @R[ 5 =8| W~ S« + umEe |
| [RF_Test-RF_Tex =] [Debug Buid R f(m |)
T opectvinds -0 T — —Iojx]
Files |Memo| — "C:WProgram Files\NEC Electronics TDUls\CCTBKDR\UZ.lo\hin\cc?EzI
= - Compilation cowplete, 0 error(s) and 0 warning(s) found.
E". RF_Test : 1 Project{s] - "C:\Program Files\NEC Electronics ToolshcCCTSKORYUZ.10Vhbin\ceTt
=8 RF_Test - Compilation complete, D error(s) and 0 warning(s] found.
B[ Source Files - "C:yProgram Files\NEC Electronics Tools)CCTSKORYUZ.101bin)ce7t
D ‘nc‘_“dEF'leS . - Compilation complete, 0 error(s) and 0 warning(s) found.
&[] Project Related Files - "Ci\Program Files\NEC Electronics ToolshCoTSKORYUZ.10%bin\cc7e
[ Dther Files - Compilation complete, 0 error(s) and 0 warning(s) found.
— "C:WProgram Files\NEC Electcronics Tools W RATSKORYW1.31%binh Lk7E
- Link complete, 0 error(s) and 0 warning(s) found.¥
— "C:WProgram Files\NEC Electcronics Tools W RATSKORYW1.31%Vbinhoc7E
— Object Conversion Complete, 0 error(s) and 0 warning
-+
— Build Total error(s) : 0 Total warningi(s) : 0 [EQF]
Kl

( ID78KOR-QB is launched
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Then, you will see the Configuration dialog.

Please choose “Tool0+Tool1” in the "Target Device Connection", and choose
"4 .00MHZz" in the "Main Clock", then, please input 20 Fs,
OxFFFFFFFFFFFFFFFFFFFF, in the ID Code.

Then, please click “OK”.
x|
C oK

— Chip r— Monitar Cl

M - uPD|7EFE053 -
Ame ' System 1
A ance
~ Internal Memoy——————
T © User Restore
ROM: | KBytes

Praject...

M- o - Butes — Failzafe Break T
Detail | —DUL
D ataFlash: ID“ "I FBytes Help

r— Main Clock,

—
") Clock Socket (¢ External € Sys€Gm |4.DD VI MHz )

—_
—_———

r— Sub Clock [Peripheral)

" External & Systerm INnne vI KHz

~ Target Device Conpection_ 10 Code
= TooLn & TOOLD+TOOLTS (75w :’

— Peripheral Break Flash Programming— T arget

[" Category & [Timer] + Pemit ¥ Connect

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

— Mazk Wide Woltage Flazh Rewriting——
[~ welT [T TARGET RESET & On

7 Wil T IMTERMAL RESET 0 0ff

— Memony Mapping
& Size: % EBit  1EBi

ccess Size i i Add
b emary Attribute: td apping Address:

ITarget ﬂl ~ Delete |

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

ID78KOR-QB x|

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

‘ es i [x] |
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CATEFBEIRSAMPLE _RF3055+5E4TE.
=B_RF_TestDebugiRFtest_debug_bu
ohject loading...

Cancel

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

E5 IDTBKOR-0B : RF_Test.prj

File Edit Yiew Option Run Event Browse Jump Window Help

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

g [ 3]

2%

1o | e o= o] & | B( B | EBOREL |28 Dt B

E Source {main.c)

Search...l < > W atch I Quick...l Hefrashl Cloze |

&3
ch.ch2,i,.j.flg,len,rssi,.t_m

<

> [l uoid maind) {
87 5 B
kL

gnCurrentChannel = 11; s 2485MHz

Hardware_Initialize<>;
/7 MAC Address (DipSW 3.6>

3
mifdef MAC_ADDR
5| gaMACLong[7?] gaMACLong[?1 + <MAC_ADDR> - 1;
gaMACShort [11] gaMACShort[11 + (MAGC_ADDR} - 1;
{BK_UB> <MAC_ADDR >> 8>;

gaMAC_ADDR [B1]
gaMAC_ADDR [11 (SK_UB> MAC_ADDR;

(4

gaMACLong[2]1 = gaMAC_ADDRIG];
gaMACLong[3]1 = gaMAC_ADDRI11;
gaMACShort [B]1 = gaMAC_ADDRIG]1;
gaMACShort [11 = gaMAC_ADDRI11;

e lse

M e M3 Tho o3 TI.onMEr e

K
SK_uw w2 w3 o iwd  iw2 tnowed; _I
SK_W p-9Temp;
SK_H perl. per?;
SK_UB destMACShort [21;
static SK_UW nRecieveCount .nRSSItotal.nSendCount
static SK_UB nRESImin . nRSSImax;

|main.c#ss

main |oooDs [ |ous

NOTE:

Completion of the download does not mean running the programs

programs, go to "3.11 Executing program".
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Normally, if communication with the CPU fails, the following error messages are
output.

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

If you observe the message please confirm the following items.

1. Please confirm the switch on the board is set as follows.

Bit1 SW6 | 'Debug/Writer |
B!t2 ALL ON SW5 | 3.0V
Bit3 JP3 | 1-2short(USB)
Bit4
SW4 ! JP5 | Any
Bit5 | ON JP2 | 1-2 short (Regulator)
Bit6 | ON JP1 | Short
Bit7 | OFF JP4 | Short
Bit8 | OFF

2. Please confirm the power LED4 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.

ID78KOR-QB |

1 E Ffa03: Incarrect ID Code.
-

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

Configuration .
— Chip r— Monitar Clogf - =
M - uPD |7EFE05E -
ame: U ' System \r_\/‘
]

Intemal Memary—————| ~ User
128%

Restore

ROM: 7| KBytes
Praject...

M- oz Bytes — Failzate Break T
Detai | D—Ut
D ataFlash: ID" 'I KBytes Help

 Main Clock.
" Clock Socket O Extenal € System |4.UU VI MHz

r— Sub Clock [Peripheral]

& Esternal & System INDne vI KHz

— Target Device Connection 10 Code

 TooLo " TOOLO-TOOL ’7 I xxxxxxxxxxxxxxxxxxxx

— Peripheral Break Flash Programming — Target

[" Category & [Timer) + Pemit % Connect

[~ Category B [Serialete] || ¢ Mot Permit ) Mot Connect

— Mazk Wide Woltage Flazh Rewriting——
[~ welT [T TARGET RESET &+ On

7 Wil T IMTERMAL RESET 0 0ff

— Memony M apping
& Sizer % BBit " 1EBi
ccess Size i i Add
b emary Attribute: M apping Address:

ITarget jl . &I

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 6.4, “Erasing the Flash
Memory”.
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3.10 Introduction of the integrated debugger (ID78KOR-QB)

ID78KOR-QB displays the internal status of the CPU and controls monitor
functions in the main window.
The initial screen of ID78KOR-QB is as follows.

. . Menu bar
< Main window > Tool bar

% IDTBKOR-0B
File Edit Yiew Option Run Event Browse Jump ‘Window Help

i [ (o= > o] 2 | B(E(Em Bl Qlalwll =%E =]

fr- = bz I fous | £

Window display area Status bar

[ > 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.

8% IDTBKOR-QB : RF_Test.prj
View Option Run Event Browse Jump ‘Window Help

EBm B Qlals

H Source (main.c)

Seach. | < | »» | watch | Ouick. | Refiesh | Ciose |
] 7

poid main(> <
8 B ch.ch2.i.j.flg.len.rssi.t_m

wi w2 w3, ivl . dw2 . tmaud; |

p-glemp;

perl.per2;

destMACShort [21;

static SK_UW nRecieveCount nR8SItotal.nSendCount

static SK_UB nR8SImin . nRSSImax

gnCurrentChannel = 11; 4+ 24@5MHz
Hardware_Initialize();

/7 MAC fddress <DipSW 3.6>
fifdef HAC_ADDR
gafiCLong[?] = gaMACLong[71 + <MAC_ADDRY —
” GaMACShOR[1] = GaMACSRORti]l + CHAC ADDRY —
gaMAC_ADDR [@1 = CSK_UB> CMAC ADDR >> 8);
gaMAC_ADDR [11 = (SK_UB> MAC_ADDR;
gaMACLong[2] "= gaMAC_ADDRLBT;
gaMiCLong[3] = gaMAC_ADDRI1]
gaMACShort[B] = gaMAC_ADDRL
gaMiCShort[1] = gaMAC_ADDRI11;

[main.c#88 [ooooa

{5 IDTBKOR-QB : RF_Test.prj
File Edt View Option Run Event Browse Jump Window Help

Wil | = eifwmla]| BEm BEE QasE B4 B
Search | Waich | Quick.. | Refresh |

oid main¢> <
SK_UB

Close_|

ch.ch2,i, j . flg. len rssi t_w»

SK_UY woue2, und, il dv2 enud; T |
SK_W p.gTemps
SKH peri,.per2;

SK_UB destﬂﬂCShnrt[Z],
static SK_UW nRecieveCount, nRSSltutal nSendCount
static SK_UB nR8SImin, nRES I

gnCurrentChannel = 113 /7 2485MHz

Hardware_Initialize(>;
HRC Address (DipSW 3.6>

aHRCLung[?] gaMACLong[7] + CMAC_ADDRY —
SAMRCEhoRtI1] - JaMACEhoRtI1] + SHAC _ADDR>
gaMAC_ADDR [@1 = (SK_UB) CMAC_ADDR >> 83;
gaMAC_ADDR [11 = (SK_UBD nnc_nmm,
gaMACLong[2]1 = gaMAC_ADDRLOT;

gaHACLong[31 - gaﬂﬁCJDDR[i]
gaHACShort @] = yaMAC ADDRLDI
gaMACShort[1] - gaMAC_ADDRILI;

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 ID78KOR-QB’s stop button Ll or in the menu, select [Run]—[Stop].

dit View Option Run Event Browss Jump Window Help

B |m| BFE® Olals
s | waten | uick. |

poid main¢> <
SK_UB

Fefiesh | Close |

ch,ch2,i,j.flg.len, rssi, t_m
[TCOMTUR- STV O T B TV T YT H ]
p-gTemp;
perl.p
destMA

nRecieveCount .nRSSItotal.nSendCount

static SK_UB

nRS§Imin.nRSSImax;

gnCurrentChannel = 11;
Hardware_Initialize();
HAG Address <DipSW 3.6>

/.
IAC_ADD
CLang[?]

7
#ifdef MAC,
" al = gaHﬂCL\?ng[}’; +
(SK_UB> ¢HMA
CSK_UB) MAC

",

14
C_ADDR >>
_ADDR;

CLong[2]
CLong[31
{3

i1

gaMAG_ADDRLO
gaMAC_ADDRI1

MAC_ADDR> —

/7 24@85MHz=

85 ID7BKOR-QB : RF_Test.prj

File Edit Vlew Option Run Event Browse Jump Window Help

Stop the program

=10l x|

i Source (hardware_78K0

I [ [ o = e = | IR B4 O|4|&E| B4 !w|«]@

=10/x|

Search.. | < | > | watch | Guick. | Refiesh | Ciose |
77uhile<CSIIFI0 == B5(32; 77 Vait T8 ]
3 while (CSTIF1B == @33
e 497 return CSI_RX:
b

UBEC Chiyp

Initialization of the RF chip

NNNOWNN

¥

8
etatic void UBEC_ Initializewoidd {
SK_UB cnt;

/7 Port
UBEC_GPI0@_PORT

= PORT_LO
s UBEC_GPIO1_PORT PORT _L
il UBEC_GPI02_PORT PORT _Ld
* UBEC_RESETn_PORT PORT_H
e UBEC_UAKE_PORT

e

PORT _L#
UBEC_SEN_PORT PORT_HI;

useg griog P

FoRr_ouTe

L

r*

|hardware_7akir.c#495 4m 58s 015ms.

|c51_Readuirice:

02495 [

[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".

5 ID7SKOR-OB : RF_Test.prj [l 54|
Fle Edit View Option Run Event Browse Jump Window Help

CE wwo 4| Elm|m| BIfEe Qlalwlel 26| B 1V]:] 0]
Close

Dowrlnad. .. ch | Quick.. | Refiesh | Close |

Load Module. .. /while(CSIIFiA == B>{;5}; /7 Hait TR ;I

Urhoad, . hile<CSIIF1B == @);

Project ) feturn CSI_R¥;
Enwironment 13
v
Exit »
o
/ Initialization of the RF chip
587
568
o 5@%(etatic void UBEC Initialize(void) {
518 SK_UB cnt;
511
512 77 Port
ol 513 UBEC_GPI08_PORT = PORT_LO;
iad 514 UBEG_GPI01_PORT = PORT_LO;
iad 515 UBEG_GPI02_PORT = PORI_LO;
iad 516 UBEC_RESETn_PORT = PORT_HI;
iad 517 UBEC_WAKE_PORT = PORT_LO;
pe g}g UBEC_SEN_PORT = PORT_HI;
ol 520 UBEC_GPIOA_PH = PORT_OUTPUT;
o L]

|hardware_7akor.c#435  [CS1_Readwrite 02495 [ 4m 585 015ms [Manual Break

The Exit confirmation dialog box is

displayed.

ID78KOR-QB x|

| ? ; This will end wour Debugger session,

Do ol wank bo 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

Assumption here in this section is, you have two TK-RF8058+SB boards, in one of which the
execution code for the “RF_TEST” was programmed by the debugger. You also prepare two
PCs or one PC with more than one usb interface.

We will use the board you have downloaded the executable program with the short address
0x0001 as a transmitter. We now learn how to prepare an executable program for receiver
side, which may be assigned a short address of 0x0002.

Transmitter Receiver
Short address : 0001 Short address : 0002

Settings for a receiver

1). Please start-up the PM+ from the
“C:/TK78KOR/SAMPLE_RF8058+SB/TKRF8058SB_RF_Test/RF_Test.prw”
2). Please choose [Tool(T)] — [Compiler Options] - [Preprocessor]
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3). Please alter the Macro Definition from “CPU78KOR,MAC_ADDR=0x0001" to
“CPU78K0OR,MAC_ADDR=0x0002".

Compiler Options x|
Entend I Others I Startup Routine I Agzign

Preprocessor | temong Model I D ata dzzign I Optimize I Debug I Cutput

ADD F:=|Z|:-:| a2

Undefing Macral-u] :

Define Macra[-d] :
CPUYEK.OR MAC

| Edit... |

Include Search Path[-] :

inzlude j Edit .. |

Carrmand Line Options :
-dCPUTAKOR MAC_ADDR=040002 -include -zp

K13

ak. I Cancel | Apply | Help |

4). Now, you set the short address of the receiver at 0x0002.
5). Please set the switches on the receiver as follows,

Bit1 SW6 | Debug/Writer
B!t2 ALL ON SW5 | 3.0V
Bit3 JP3 | 1-2short (USB)
Bit4
SW4 . JP5 | Any
Bit5 | ON JP2 | 1-2 short (Regulator)
Bit6 ON JP1 | Short
Bit7 OFF JP4 | Short
Bit8 OFF

Then, please rebuild it by pushing the ¥ button, or select [Biild(B)]—[rebuild(R)].
You will follow the instructions in the chapter 3.9.

If you complete the download of the load module file, please close the debugger.
Then, please remove the USB cable.

© 00N
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10). Then, the board setting is configured as follows as a receiver.

Bit1 SW6 | TKOR-KOUSB |
Bit2 ALL SW5 | 3.0V
Bit3 OFF JP3 | 1-2 Short(USB)
Bit4
SWa ! JP5 | Any
Bit5 | ON JP2 | 1-2 Short (Regulator)
Bit6 | ON JP1 | Short
Bit7 | OFF JP4 | Short
Bit8 | OFF

11). Connect the board with a PC by a USB cable, then you will find the Power LED lit on the
board.
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12).Then, we need a hyperterminal on the PC.

13). On MS-Windows in your PC, please select [All Programs] -> [Accessory] ->

[Communication] -> [HyperTerminal]

Connecktion Description:

=

Ié" Mew Cannection

Enter a name and choose an icon for the connection:

2|

fnl

|zan:

( ,ﬁtancel |

14).You may assign your favorite name on a connection. Then, click OK.

Enter details for the phone number that pou want ta dial:

21x

Country/region: I Umited Skates (1]

—

Area code:

=

Phone number: I

ect g X -

o]

Cancel |

15).You need to learn the COM port number you connected the USB cabile. If you
don’t know the com port number, please find it at [Control Panel] - [System]
- [Hardware] - [Device Manager] - [Port (COM and LPT)].
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Port Settings I

Bitz per second: |iie]

[ata bits: IB j
Parity: INone j
Stop bits: |1 j

Ll

Flows cortral: IHaldware

Festare Defaults |

e ——
k. }ncel | Apply |
N~ > 4
Bits per second 115200
Data bits 8
Parity None
Stop bits 1
Flow control None

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

16).Please set the COM port at 115200 bps, 8 data bits, no parity, 1 stop bit, and
no flow control.
Then, please click “OK”.

17).Then, please reset the receiver board by pressing the SW7.
18).Now you will find the following opening menu in the window.

#g ZigBee - HyperTerminal - |E||1|

File Edit Wiew Call Transfer Help

Dl=| ]3] 2ls

<< FBFB05E RF Test : Sep. 2009:»

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

. Continuous TX / Pseudo Hoise

. Continuous TX / Raw carrier

Rx mode

Idle mode
Standby mode
Deep Sleep mode
Power down mode

. Set RF channel
. Manually set EF registers
. Reset EF

MEL | DWoamWN | ke

My MAC_ADDRE = 00001
Command? >

Connected 0:00:06 Auko detect 115200 8-h-1 SCROLL |CAPS |NL|M |Capture Print echo v
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19).Please select “2” from the MENU to start the board as a receiver.

Command? >2 (PER test/reciever)

[My Profile]

MAC : 22:95:00:02:00:00:00:47
Short : 0002
PanID : 2514

[Set channel to 11 (Cmd)]

20).1f you see the display as shown above, the receiver set-up has been
completed.

_66_



Settings for a transmitter

1). Please configure the board of a transmitter as follows,

Bit1 SWe6 | TKOR-KOUSB |
Bit2 ALL SW5 | 3.0V
Bit3 OFF || Jp3 | 1-2 short(USB)
Bit4
swa ! JP5 | Any
Bit5 ON JP2 | 1-2 short(Regulator)
Bit6 ON JP1 | Short
Bit7 OFF JP4 | Short
Bit8 OFF

2). Please connect the transmitter board to a PC. Please confirm the LED lit on
the board.

3). Please start-up a hyperterminal for a transmitter.

4). Please reset the transmitter board by pressing the SW7.

5). Now you will find the following opening menu in the window.

#g ZigBee - HyperTerminal - 10l =l
File Edit Wiew Call Transfer Help

<< FBFB05E RF Test : Sep. 2009:»

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

. Continuous TX / Pseudo Hoise

Continuous TxX / Raw carrier

R¥ mode

Idle mode

. Standby mode
Deep Sleep mode
Power down mode

. Set RF channel
. Manually set EF registers
. Reset EF

MEE | DWHASHWIN | R

My MAC_ADDRE = 00001
Command? >

Connected 0:00:06 Auko detect 115200 8-h-1 SCROLL |CAPS |NL|M |Capture Print echo v
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6). Please select the command “1” to start the Packet Error Rate test.

Command? >1 (PER test/sender)

[My Profile]

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

Send to (Short addr) ? :

7). If you see “Send to (Short addr) ? :”, please input the receiver address of
0002.

8). Then, you will be asked how many packets you wish to consume in the PER
test.

9). You may input “1000”.

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

11).You may input 3 msec.

12).Then, the PER test will be executed.

13). You will see,

Sent: The number of packets sent.

Received: The number of the received packets.

PER: The calculated PER in %.

RSSI: The maximum and minimum RSSI values in the PER test

[Note]
PER= Packet Error Rate
RSSI= Received Signal Strength Indication

Send to (Short addry”? :
Send count (dec)
Interval (dec/msec
[Set channel to 11
Prepare to send..OK
[Set channel to 11 (Current)]
Request to result..OK

[Re

érom : 0001
To : 0002

Sent : 1000

Recieved : 1000

PER : 0.0000%
RSSI : max FF / min DO

Wy key to the menu

v
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21).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 - 10| x|
File Edit Wiew Call Transfer Help

Dlﬁ"’l @l@ §§§D|F|-_E|‘1|

e

Continuous Tx / Eaw carrier —J
R Mode
IDLE Mode
Standby mode
Deep Sleep mode
Power down mode
set RF channel
Manually set UZ22400 register
. Reseting RF
My MaZ_ADDE = Ox0001
Command? = [My Profile]

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

MEE=Owmoomn Rk

A (5et RF channel)
select Channel:

-] decrease channel [+] increase channel
[Enter]set [E=C] Cancel
[4]2405MHz [B]2440MHz [C]2480MHz
RF Channel : 2405MHz (Ch:l1i) :|
-
[Connected 0:12:46 [BnSTw [1152008-M-1  [SCROLL  [CAPS  |MUM  [Capture  [Printecho g
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To execute the PER test at the channel 23, press [Enter] in your keyboard, then,
choose “1” to initiate the PER test mode. Then, you may input 1000 packet in 5
msec interval to see the following example. Please confirm the channel used is
23th in the display. Please note the receiver will learn which channel is to be used
for the test automatically.

[My Profile]

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

Send to (Short addr) ? : 02
Send count (dec) ?:1000
Interval (dec/msec) ?:5
[Set channel to 11 (Cmd)]
0 send..
[Set channel to 23 (Current)]
0

Request to result..OK

[Results]

From '

To : 0002

Sent : 1000

Recieved : 1000

PER : 0.0000%
RSSI : max FF / min FF

~—_ _“~
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22).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 “203”.

Then you will see, “LREG[203] : 00 >1F”.

It means the current value at the register [203] is 0x00, which means 0 dB.
0x00 is the reset default.

#g figBee - HyperTerminal - 10| x|
File Edit WYiew Call Transfer Help

3. Continuous Tx / Pseudo HNoilse
4. Continuous TxX / Raw carrier

5.
6. Idle mode
2. Standby mode
9, Deep Sleep mode
0. Power down mode
A, Set RF channel
M. Manually set RF registers
E. Eeset EF
My MAC_ADDE = O=0001
Command? » [My Profile]
MaC @ 22:95:00:01:00:00:00:47
Short @ 0001
PanID : 2514

M (Manually set UZ22400 req)

Register: 203
LRegq[203] : OO0 » _

(Connected 0:36:15 lautodetect  [1152008-N-1  [SCROLL  [CAPS  |NUM  [Capture  [Printecho g

The register bits are defined as follows,
LREG[203]: [7:3] -> small scale tuning

000000: 0 dB
000001: -0.1dB

I
111111:-8.30 dB
For instance, if you wish -8 dB, please input “1F”, as follows,

“‘LREG[203] : 00 > 1F”

Then, you will start the PER test.
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You may find larger PER value with smaller RSSI value in this case.

“gZigBeel - HyperTerminal 10| x|
Fle Edit Miew Call Transfer Help

Dlﬁ'l @‘l@ 5§§|j|‘?|-_tp|

Al
PanIl : 2514

send to (Short addr) 7 : 02
send count (dec) T o1 1000
Interval (dec/msec) 7 : 3
[Set channel to 11 {Cmd)
Prepare to send..0K

[Set channel to 23 {Current)]
Eequest to result..0K

[Results=]

Fram oool

To ooo2

Sent ¢ 1000

Fecieved : 399

PEE H 0. 1000%

[ rmax AE S min 94

Press any key to the menu

- 5

(Connecked 0:21:14 [BHSTW [t9zooaN-1  [SCROLL  |CAPS UM |Capture  |Prinfecho 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 board to the receiver in the PER test.

If you have two PCs, you can connect two boards to each of two PCs, then,
you will apply this mode to one of them.

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.

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.
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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 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 +].

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

=181

Mew Chrl+M h% ﬁ ‘ EﬂﬂMAE_ADDH

Open... Ctrl+0

Hless -[Eml7]

Insertfile...
Close:

EFEE R

Mew Workspace. ..
Open Workspace...
Save Workspace
Glose Warkspace

Saye Chrl 5
Save A5,

Change Source File Hare, .
Save &l Source Fles

Print Presyiew
Print... Chr| R

Recent file

Fiecer

Exit PM+

FEE o

— [E0F]

H

Exit PM+ and prompt ko save the files

PM + ends.
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4 Hardware Specifications

In this chapter, the hardware of TK-RF8058+SB will be explained.

Microcontroller

u PD78F8058

Clock

CPU main system clock:
20/8/1MHz (Internal oscillator)
16/8/4/2/1MHz (Generated from the
32MHz main clock)
CPU subsystem clock:32.768KHz

Interface

USB connector(MiniB)

Extension connector(CN1: not mounted)
External Power Supply Terminals
(J2,J3)

MINICUBEZ2 connector(FP1)

Power supply

USB Power: 5.0V
One AA battery: 1.5V
Two AA batteries: 3.0V

voltage External Power Supply at J2 and J3: 1.8V
- 3.6V
-LED x3 : Only LED1 is connected to the
MB-RF8058 module.
*Push switch x3: Only SW1 is connected
Input/gutput for Dip switch (SW4)
operatlljzr; check *Reset switch (SW7)

* Temperature sensor (U1: not used)
*lllminance sensor (Q1: not used)
-7LED x3

Other hardware

-Power LED(LED4)
Voltage regulation selection by SW5 to
3.0V, 2.0V, or 1.8V
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4.1 Layout of hardware functions

JP3 J2 JP5 SW4 SW7 CN1 SW1, 2,3 LED1, 2, 3

J3  USB1 SW5 SW6 JP2JP1 FP1
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4.2 Hardware Functions

4.2.1 SW4 (Dip Switch)

Mode setting

1 bit

2 bit

3 bit

4 bit

ALL ON — USB TK debugger
ALL OFF — PC HyperTerminal mode

5 bit

Pull-up for RESET terminal(ON).” no pull-up (OFF)

6 bit

Power LED ON/OFF

7 bit

Not used (TP2)

8 bit

Not used (TP3)

4.2.2 SW5

Selection of the regulator

1.8V | 1.8V output to the module
2.0V | 2.0V output to the module
3.0V | 3.0V output to the module

Caution) Never alter the SW5 settings while a power source is being
applied.

The

regulator chip may be destroyed.

Alter the SW5 settings after the SW3 jumper pin is removed.

4.2.3 SW6

Serial Communication Mode Setting

KOR-KOUSB | UART- USB for HyperTerminal

Debug/Writer | For ID78KOR-QB or WriteEZ5

4.2.4 JP1

Power supply to peripheral circuits such as LEDs and the temp sensor.

4.2.5 JP2

Selection of a power source

1-2 short-circuit

Regulation output of 1.8V, 2.0V, or 3.0V

2-3 short-circuit

No regulation from two batteries or the external power source
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426 JP3

Selection of a power source to the regulator
1-2 | USB
2-3 | Battery

427 JP4

A jumper to measure a consumed current on the module.
If you don’t execute measurement, please keep short-circuited.

If you measure a consumed current to the module, please use external power
supply or two batteries for precision measurement.

428 JP5

A selection of one battery or two batteries.
1-2 | One battery
2-3 | Two batteries

4.2.9 SW1,SW2,SW3

SW3 and SW4 are tact switches. The port inputs are short-circuited to ground,
while they are being pushed, and kept open otherwise. Therefore please set the
on-chip pull-up registors(PU1) during initializing routine of your program code.
(For more detail, please refer to the User’ s manual of the ¢ PD 78F8058CPU.)

Connected MCU pin Note

SW1 | P15/RTCDIV/RTCCL/GPIO2 | GPIOZ2 belongs to the RF part

SW2 | Not connected

SW3 | Not Connected

42.10 SW7
SW7 is the reset switch. CPU can be reset by pushing.
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4211 LED4

LED4 indicates if power is being applied to the board, if SW4-5 is on.
If you want to save power by turning the LED4 off, please set SW4-5 to off.

4212 LED1, LED2, and LED3

LED1, LED2, and LED3 are available for applications. To make an LED on,
please set the output port LOW.

Connection of LED1, LED2, and LED3
Connected MCU pin Note
LED1 | P16/T101/TO01/INTP5/GPIO3 | GPIO2 belongs to the RF part
LED2 | Not connected
LED3 | Not connected

4213 FP1
The connector for MINICUBEZ2.

Please set the side switches of MINICUBE2Z2 to “M1” and “T”.

4214 J2 and J3

J2 and J3 is a pair of terminals to input power supply from an external power
source. The accepted range of power source is from 1.8V to 3.6V.

4.3 Summary of Power Supply Settings

Summary of power supply settings

An external Two batteries One battery
USB Power source
At J2 and J3
JP3 | 1-2 connected Any 1-2 connected 2-3 connected (Battery)
(USB) (USB)
JP5 | Any 1-2 connected 2-3 connected 1-2 connected (1Cell)
(1Cell) (2Cells)
JP2 | 1-2 connected 2-3 connected (Battery or External) 1-2connected
(Regulator) (Regulator)
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4.4 Solder-short pad

The solder-short pad offers a way to modify the circuit on the module.
The solder-short pad looks like the picture below.
To open it, please cut the narrow part by a knife. To connect them back, please

form a solder bridge on the pad.

Solder-short pad
(Open)

Solder-short pad
(Short)

Solder-short pad Factory Connection
name default
Connection between
S_LED1 Short P16/TI01/TOO01/INTPS5/GPIO3 and LED1 |
S LED2 Short _QQHU_Q?F'_QD__FQ Leo2 ]
- No connection to the MB-RF8058 board.
S LED3 Short __C_anﬁs:_tl_on__tp_ LED3 ]
- No connection to the MB-RF8058 board
S SW1 Short Gonnection from SW1 ]
S SW2 Short ,Qonn,e,c,tl,on_frgm swz2. ]
No connection to the MB-RF8058 board
S SW3 Short ,,C,onn,e,@,t!on_frqm sws ]
No connection to the MB-RF8058 board
AD1 Short Analogue Q_l_JFP_lJ’E_f_r om the temperature sensor |
No connection to the MB-RF8058 board
AD2 Short Analogue Q_Uffp_@t_f_r om the illumination sensor |
No connection to the MB-RF8058 board
SCK Open Not used
Si Open Not used
SO Open Not used
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5 Troubleshooting

This chapter describes how to solve troubles you may face.

5.1 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.

5.2 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.

_82_



5.2.1 "Can not communicate with Emulator..." (F0100 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.

5.2.2 "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 Code

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

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 "6.4Erase of flash memory".
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5.2.3 "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 "6.4Erase of flash memory".

5.2.4 "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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6 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

7.5 Circuit diagram
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6.1

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]

Fie Edit Find Layer Yiew Project Buld Tool ‘Window Help

New Chri+N EE E | EﬂﬂMAE_ADDH

Open... ctr+o

Hl«»+-[[e=]2 ]

Insertfile...

A H

Save Worlspace
Clnse Warkspace:

Save. s
Save As..

Ehange Souree Filz Mame: .
Save Al Source Fles

Print Preview

Print... ChrHP

Recent File

Recent Warkspace

Ezxit PM+

E

- frEocr i

=lolx|

AV

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 :
~| [worerisnos ]

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




as follows.

Workspace file name
— test

Folder
— C:¥TK78KOR

Project Group Name
— (no input)

Microcontroller Name
— 78KOR

Device Name
— uPD78F8058

Input the workspace information setting

PM+

T": Q2011: CATKZBKOR
-

x|

Thiz fold ot be found. Do you wizh to create it?

es )

Mo

Click button

New WorkSpace - Step 1,/9 [Workspace Information] ﬂ

"Workspace File Mame :
|test »»1. Warkspace Information

2. Select Tooks
_— " Create Blank ‘Workspace 3. Seloct Real-Tine 03
|E \TKT78KOR ml 4. Startup File#]
Project Group Mame : 5 Flzgiiar iod(H)
I E:. Link Directive FilsH]
* Micracontrollers Narme : Device Mame : - BB Al

8. Select Deb
[7exom =] [uPorerasa =l Fiec Detuaget

9. Confirmation

Device Install |
(#] w850 Microcontallers

Only (4-6]

Thiz will zet up the basic information about the workspace and the project
& Bac( INexﬁI Cancel | Help
~
Click button
New WorkSpace - Step 2/9 [Select Tools] ﬂ

Tool Set:

Save | Deletel

Tool Versions :
Toal | “Wersion \
SKFEKOR Urused

¥ Select only Installed Tools

1. wiorkspace Information
»»2. Select Tooly

3, Selest Beal Time 05

4. Startup File[#]

5. Reaister bode[H]

E. Link Directive File[#]

7. Setup Source Files

8. Select Debugger

3. Confirmation

[#] /850 Microcontiollers
Only (4-6]

‘ Detail Setting. i ,

Please select the Tools from MEC Electronics to be used.

The following tools have been excluded from selection because they are not installed.
CCTAKOR, RATEKOR, ID78KOR -8, S+ for 7RKOR

< Back I Next > I

Cancel Help

Click | Detail Setting | button
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4 )

Set the version of tools as
follows.
CC78KOR:W2.12 |
RA78KOR:W1.33 CCTEK | | I
[Unused | |Unused
ID78KOR-QB:V3.60 w212 [wiw13s

- J

[} 2]
78KOR Software Package ¥1.10[English Yersion) ;I
78K0R Software Package %1.00[E nalish Yersion)

@ ncel Help I

Select tools as above screenshot, then click .

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

Taal Set: 1. Workzpace Information
I[Ehanged][SeIectedD‘I 178K0R Software Package 1. 10[English j +»2 Select Tools

Bz | Delete | 31 Select Heal-Time 05

Tool Wersions : 4. Startup File[#]
Toal | Wersion | 3. Riegister Wode(#]
CC78K0A w212 E: Lirk Directive File()
R&7EK0R w33 §
|D78KOR-0B Y360 7. Setup Source Files

8. Select Debugger
9. Confirmation

[#] %850 Microcontrollers
Orly [4-6)

¥ | Select anly Installed Tiools Detail Setting..

Flease select the Tools fram MEC Electronics to be used.

Cancel Help

Click
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New WorkSpace - Step 8/9 [Select Debugger]

PFlease select the Debugger.

TET

IE “Program Files\MEC Electronics Taolsh D 78KOR-0BYY 3. 60NIN

Option :

1. workspace Information

2 Select Tools
}Iect FiealTime 05
7. Startup File[H]
5, Reqfster WModel#]
B: Link Directive Fle(H]
7. Setup Source Files
3>8. Select Debugger

9. Confirmation

[#) 850 Micracontrollers

Only [4-6]

VoL can change the selected Debugger using [Tool] -» [Select Debuager]

<Back(|NextﬁI Cancel | Help
N

Click

Check the project information

settings

Create the workspace and the project as follows.

New WorkSpace - Step 7,/9 [Setup Source Files] 5[
Flease setup Souice Files.
Sraumes F s 1. workspace Information
B 2. Select Tools
- 3 Gelest Feal Time 05
PRI |
Fremove & 5, Reaister b ode(#]
B, Link Directive File#]
»>7. Setup Source Files
U 8. Select Debugger
9. Conlfirmnation
Dovn
[#) VB850 Microcontrollers
Orily [4-6)
‘ou can also add sowrce files by specifying the list file or the folder.
'ou don't need to specify all the files here, and you can setup source files using [Project]-» [Project
Settings] later.
< Eack(Nem Cancel Help
————
Click
New WorkSpace - Step nfirmation] |

Workspace Information

‘Workspace File Name :
test pow
Folder :
CATETEKOR
Project Group Name
test
Microcontrollers Narne :
TEKOR

Device Name :
uPD78FB05S
Tool Set Mame :

Tool Yersions
CC7aKOR w212
RA78KOR '/1.33
ID7EK0R-0B V3.60
Debuagger :

Source Files :

|

[Changed)(S elected () 7EKOR Software Package V1.10|

Select Tools

Select HealTime 05
Startup Filel#]
Feaister i ade[#]
Link Directive FileH]

. Setup Source Files

@ N W o e o =

Select Debugger

@

»»8. Confimation

[#]¥850 Microcontrallers
Oniy [4-6]

ID7EK0R-0B 3.60 78K0R Integrated Debugger
C:\Program Files\WELC Electronics Tools\D78K0R-0BYy

Cancel Help |
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F5PM+ - test.prw [OutPut] =1al x|
File Edit Find Layer View Project Build Tool ‘Window Help

J%,D@n|§&|%ﬁ|%|MAE_ADDH j|""""|’§@|?‘
H Itest-test j|DebugBuild ﬂ| R | w ‘
=101~ COVEV
Fies | pemo | - [EOF]
E--. test - 1 Project(s]
EW test
(3 Source Files
(O InchudeFiles Project “test" was registered.
= [Z1 Project Related Files
(L1 Other Files
K1 1)
IMake file created successfully, ] [l [ 2

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".

_90_



6.2 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.

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

File Edit Find Layer vwiew Project Build Tool Window Help

| & -0 H|& & 4 B 2| P j|¢»+—|]§|§\‘?|

“ Itest—test leEbug Build j| FRE- - 3 -9 | #

R[S o —iDix
Files IMemUI - [EOF] j

H oje Compller Options. ..
(1 Othe Assembler Cptions. ..

K1l H
Add the source file to the project ,_ ’_ ’L_ ,><_ ,V_ v

Add Source Files - best 2l

Look in: Il’f} test j = &5 B

Select source files "b.c" ana

"c.c", then click

File name: |"b.c""c.c" ( Open i :

Files of type: ISource Files{" ;" asm) j Cancel |
Help |

Add Files from Folder... |

4

Multiple source files can be selected by clicking them while keep pressing key.
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,EEPM"' - test.prw [ProjectWindow]
File Edit Find Laver Yiew Project Buld Tool “Window Help

= [=]

|B8-0 & H|2 & % B & | Gfweceoo

Hie»+-(=@E[2 |

“ Ilesl- test leebug Build

i

Fies | Memo | C [E0F]

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

D Include Files
(L Praject Related Files
“(Z Other Files

[Cowea I=TE

-

4

For Help, press FL

I e
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6.3 Debugger tips

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

6.3.1 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.

[ [ [ [ = [ w1 ]| 2 | B|E|w| Bil%E|#| Q4w 2|-4]%] 5 [T]]]

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

Tool Bar Pictures

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

1]
ReGo

-
Go

Ll
COwear

-
Ret

|
Step

",
Go Res

6.3.2 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)

> | Wstch | GQuick. |
oid zamel(void) [

rre3lrit
red
L ~F il | L] | |
—
When you click "game1”... Source window shows "game1"
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6.3.3 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".

Click

M Source (main.c)

Search. | <& | ¥ | Watch | Quick. |
oid gamel (void) jl
alls
303 UCHAR  buffl] = -
310 UCHAR <, 13 2
311 it rs Ed

<] | |

Breakpoint was set %

B Source (mainc)

| Guick..

LICHAR
LICHAR

it

bt
c, t;
I

Aopr | 4
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6.3.4 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..."

o
Search...l L Fr | Wiatch | E!uiu:k...l Hefreshl Cloze I

BB|ktatic Ul6 Adpcn_York[EERE R

82(lstatic U8 ucPlaySts: Maove. ..

28| ztatic U8 stop_Led Misc

2|=tatic U8 output_count;

?2|static Ul6 output_datal2]1; e e —

93|lstatic U8 PlayMode; Add Watch...

74 u3z uilntCoun  Symbal...

25 3z uilntCoun

76 Uie usKeyStsC I

F4 g ucKeyStel Break when AcFess

98 Break when 'Write ko
4 J Break when Read fn

@Add Watch dialog opens. Click :

x|
=] Add

Radiz: ™ Proper © Hex € Dec  Oct © Bin  Shing

M ame:

Size: o Adaptive © Byte © Word © Double Word

Murmber: I
Cancel Restare Help

(®Adding a variable to watch window is completed.

B wotch TR
Add... | Deletel Up |_

+Adpcm_Work[16] SEIgiedil
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6.3.5 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
Redraw Iterval:  [500 msec
Clazk: ) Internal " Externial ) Sub Glock
CHEC 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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6.3.6 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

6.3.7 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
- g Fonlz -
il R 1,8 Foo3o joo 7
P11 RAW 1.8 Fooal oo —
EU3 R 1,8 FOo33 joo
SFF: P14 R-W 1.8 FOO34 |00
FUS RE-W 1.8 FOO35 joo
P& R-W 1.8 FOO36 |00
I E-W 1.8 FOO37 |IF
IikE] R 1,8 FOo3g joo
P12 |R-W 1.8 FOO3C joo
P13 |R-W 1.8 FOO3D jon
P14 |R-W 1.8 FOO3E oo =
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6.4 Erase of flash memory

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 ID,
you need to erase the flash memory completely.

To erase the flash memory, please follow the steps below.

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

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

"WriteEZ5", "V1.00", and "WriteEZ5".
B writeEZ5 EJ[EI@

File  Device iew Help

Device
Name :
Firmuuare :

Parameter file
Name :
Wersion :

Load file
Mame :
Date
Chkzum :
firea :

Connection to device
Fort :
Speed :
Rahge :
Freq. :
Multiply :

Ready MU
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@ The switch of TK-RF8058+SB is set as follows.

SW4 setting

1 2 3 4 5 6 7 8
ON | oN [ oN | oN | oN [ oN [ ofF [ oFf

________________________________________________________________

JP3:
1-2 short (USB)

SW6:
I'Debug/Writer |

JP2: JP1:short JP4:short
1-2 short(Regulator)

@ Then, please connect the “USB1” connector on the TK-RF8058+SB board with the USB
connector of your PC.
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@ Push the TSetup] button.

== WriteEZS

® Push the TPRM File Read] button.

=l Device Setup
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® Please select “78F8058.prm” in the directory of “¥PRM” in the CD-ROM.
open 21|

Look in: I&?PHM j - £5 B2~

S —

File name:  [78FB05E.pim C o [
Files of type: IParameterFiIes[".prE;".prm] j ﬂl

P

@ "Port" selects the COM port number where TK-RF8058+SB is allocated.
* Only the COM port number that the personal computer has is displayed in this pull-

down menu.

._E:Device Setup il

Standard | Advance I

Parameter file |?8F8058.prm FRM File Read

—Hozt connection——————— 1 Supply ozcillator

C Pt iEDMB vi D| Frequency IIntemaI-DSE fHz
Speed |1152DDI:||:|3 vl rultiply rate  {1.00
— Operation Mode

" Black Endl'lz? 'I

) Area [~ Show &ddres

(EIK\J> Cancel

[~ Target Reset Meszage
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"Erase" The deletion of the flash memory begins when the button is pushed.

-0l

File Device ‘iew Help/\

ZIRIPCYE 1

»» FlashDpenning.... -] Device
Flagh Open Ok Mame :
»» ParameterFile Feading.... Firmusare :

Success Read ParameterFile,
»>COMMAMND: Device Setup
»>COMMAND: Device Setup

. — Parameter file
FRM Filz Read OF. Mams - +EFa05a
Wersion ; E1.00b
Load file—
Mame
Date
Chisum :
Area:
Connection to device -
Port:  COME
Speed 115200bps
Range Chip
Freq.: Intemal-05C
Fultiply : 1.00

f o

Ready l_ W l_

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

-0l

File Dewice “iew Help
P& d'E7 B

»»COMMAND: Erase ;l Device
Flash Blank Checking... Marme : D 7B

Firrware : 1.00
< chip eraze finizh. )

— Parameter file
Mame : FEF3058
Wersion ; E1.00b
Load file—
Mame
Date
Chisum :
Area:
Connection to device -
Port:  COME
Speed 115200bps
Range Chip
Freq.: Intemal-05C
Fultiply : 1.00

f o

Ready l_ W l_
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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 ID78KOR-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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6.5 BOM List, Circuit diagram & Pin Connection

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

@® SB-UD board BOM list

No. | Mount Quantity | Mount Parts Reference | Unmount Parts Reference Type Parts No Maker Note
1 0 S_SW1,S_LED1,A/D1,S_SW2, Short Pad SS
S_LED2,A/D2,S_SW3,S_LED3
2 0 SO,SI,SCK Short Pad SO
3 2 BT1,BT2 Batt case 2460 KEYSTONE
4 0 CN1 Connecter HIF3H-50DA-2.54DSA HIROSE
5 0 CN2 Connecter HIF3H-20DA-2.54DSA HIROSE
6 1 C1 Chip ceramic cap 2.2uF
7 1 C2 Tantal cap F931A476MCC NICHICON
8 1 C3 Chip ceramic cap 10uF
9 8 C6,C7,C11,C12,C13, C4,C5 Chip ceramic cap 0.1uF
C14,C15,C16
10 2 C10,C8 Chip ceramic cap 0.47uF
11 1 C9 Aluminum Electrolytic Cap | 4.7uF/25V
12 1 FP1 Connecter HIF3FC-16PA-2.54DSA HIROSE
13 2 JP1,JP4 Connecter FFC-2AMEP1 HONDA
14 3 JP2,JP3,JP5 Connecter FFC-3AMEP1 HONDA
15 1 J1 Connecter DF17(3.0)-60DS-0.5V(57) | HIROSE
16 1 J2 Terminal T-16-Red SATO PARTS
17 1 J3 Terminal T-16-Black SATO PARTS
18 3 LED1,LED2,LED3 LED SML-311UTT86 STANLY
19 1 LED4 LED PG1112H ROHM
20 1 L1 inductor CDRH5D28NP-8R2NC Sumida
21 1 L2 Filter BLM41PG750S MURATA
22 1 MR1 resister module CN1E4K-105J KOA
23 0 P2,P1 Connecter XR2C-1011N OMRON for A&D
24 1 Q1 IC TPS851 TOSHIBA
25 2 R1,R44 Chip resister 120
26 8 R2,R3,R4, R24,R25,R26,R28 Chip resister 1.5K
R32,R33,R38,R42,R45
27 1 R5 Chip resister 7.5K
28 2 R7,R8 Chip resister 390K
29 1 R16 Chip resister 487K
30 1 R17 Chip resister 562K
31 1 R18 Chip resister 909K
32 2 R20,R21 Chip resister 187K
33 1 R22 Chip resister 182K
34 4 R27,R34,R37,R43 R29,R31 Chip resister 100K
35 2 R39,R40 R30 Chip resister 27
36 4 R6,R35,R36,R41 Chip resister 10K
37 0 Chip resister 100
38 4 SW1,S8W2,SW3,SW7 Switch SKQMBB ALPS
39 1 SW4 Switch CHS-08B COPAL
40 2 SW6,SW5 Switch S$SS55223600 ALPS
41 0 TPU1,TPU2,TPU3,TPU4,TPU5, | Trough hole TPU
TPU6,TPU7,TPU8, TPU9
42 0 TP1,TP2,TP3,TP4,TP5 Terminal LC-2 MAC8
43 1 USB1 Connecter UX60A-MB-5ST HIROSE
44 1 U1 IC S-8120CNB Sli
45 1 u2 IC TPS61020DRC TI
46 0 U3 IC SN74LVC3G07DCT TI For SIO I/F
47 1 us U4 IC SN74LVC2G125DCU TI
48 1 ue IC SN74LVC2G07DCK TI
49 1 u7 IC UPD78F0730MC NECEL
50 1 us IC SN74LVC1G125DCK TI
51 1 U9 IC SN74LVC2T45DCU TI
52 1 Y1 IC CSTCE16M0V53-R0 MURATA
53 5 JP1,JP2,JP3,JP4,JP5 Jumper HIF3GA-2.54SP HIROSE
54 0 R9,R10,R12,R13,R14, Chip resister For KOR
R15,R19
55 3 R11,R23,R46 Chip resister 0 For KOR
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@® MB-RF8058 board BOM list

No. | Mount Quantity | Mount Parts Reference Unmount Parts Reference | Type Parts No Manufacturer
1 1 CN1 Connecter 901-144-8RFX AMPHENOL
2 5 C2,C5,C6,C11,C15 Chip ceramic cap 47pF

3 4 C4,C7,C10,C16 Chip ceramic cap | 0.01uF

4 2 C8,C18 Chip ceramic cap | 1uF

5 1 C9 Chip ceramic cap | 39pF

6 1 C12 Chip resister 0

7 2 C24,C13 Chip ceramic cap | 0.1uF

8 3 C14,C1,C3 Chip ceramic cap | 10pF

9 1 Cc17 Chip ceramic cap | 0.47uF

10 1 C19 Chip ceramic cap | 4.7uF/10V

11 2 C23,C20 Chip ceramic cap | 10uF/10V

12 1 C21 Chip ceramic cap | 3pF

13 1 C22 Chip ceramic cap | 4pF

14 1 F1 Filter LDB212G4020C-001 MURATA
15 1 J1 Connecter DF17(2.0)-060DP-0.5V(57) HIROSE
16 1 L1 inductor LQG15HN3N9S02 Murata
17 1 L2 inductor LQH2MCN8R2M02 MURATA
18 0 L3,L4 inductor

19 1 R1 Chip resister 1M

20 7 R2,R4,R5,R7,R8,R9,R10 Chip resister 10K

21 1 R3 Chip resister 0

22 0 R6 Chip resister

23 0 TP1,TP2,TP3,TP4 Check Pin LC-33

24 1 U1 IC uPD78F8058 NECEL
25 0 VDD_R,VDD Short pad SS

26 1 Y1 Resonator NX3225SA-32.000M-STD-CSR-3 | NDK

27 1 Y2 Resonator SSP-T7-FL 3.7pF Sl
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@® SB-UD board schematic
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e SB-UD board CN1 Pin connecting list

Pin number

Net name

uPD78F8058 Signal Port Connection

Requirement for using the signal

VDD

GND

VDD

GND

TOOLO

TOOL1

T_RESET

O IN|[o(ah[wW[N|—=

GND

©

FLMD1

_
o

TxD_MCU

P13/TxD3

—_
—_

RxD_MCU

P14/RxD3

Don't use the USB connection as debugging or
serial communication when you use this signal.

—_
N

1/0.01

P02/S010/TxD1

—_
w

1/0.02

P03/SI110/RxD1/SDA10

—
~

1/0_03

P04/SCK10/SCL10

—_
[$]

P_SW1

P15/RTCDIV/RTCCL/GPIO2

Separate a switch with cutting the solder short pad
for use as general-purpose port.

16

LED1

P16/TI01/TO01/INTP5/GPIO3

Separate a LED with cutting the solder short pad
for use as general—purpose port.

17

A/D1

18

P_SW2

19

LED2

20

A/D2

21

P_SW3

22

LED3

23

A/D3

24

1/0_04

P120/INTPO/EXLVI

25

1/0_05

26

1/0_06

27

1/0_07

28

1/0_08

29

1/0.09

30

1/0_10

31

1/0_11

P76/INTP10

32

1/0_12

P121/X1

This port has a pull-up resister.

33

1/0_13

GPIOO0

RF transceiver port

34

1/0_14

GPIO1

RF transceiver port

35

1/0_15

36

1/0_16

37

1/0_17

38

1/0_18

39

1/0_19

40

1/0_20

41

1/0_21

42

1/0.22

43

1/0_23

44

1/0_24

45

1/0_25

46

1/0_26

47

1/0.27

48

1/0_28

49

1/0_29

50

1/0_30
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7/ Mode setting of the board

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

JP3

JP5 SwW4

SU E
e

; “.IE‘".%E! ﬁﬁm Hib.

atterr or External

SW5 SW6 JP2JP1

Mode Setting Table

User mode on USB power with
Debugging and Flash programming
with MINICUBE2, and UART-USB
conversion to a HyperTerminal. (NOTE)

Debug/Flash programming mode
via USB without MINICUBE2
using ID78K0OR-QB/WriteEZ5

(Dip switch) (Dip switch)

1-4 — ALL OFF 1-6 — ALL ON
Sw4 5 — ON (Pull-up the RESET pin) 7,8 — Any

6 — ON (Power LED on)

7,8 — Any
SW6 | TKOR-KOUSB | Debug/Writer ]
SW5 | 1.8V, 2.0V or 3.0V 1.8V, 2.0V or 3.0V
JP3 | 1-2 (USB) short 1-2 (USB) short
JP5 | Any Any
JP2 | 1-2 short 1-2 short
JP1 | short short
JP4 | short short

(NOTE): The side switches of MINICUBEZ2 have to be set to “M1” and “T”.
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