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Welcome to the world of 78 K0 UZ Stick.

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




[NOTES]

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

Application Corp. 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.
Application Corp. would like to inform, that the standard quality assurance
procedure(s) have not been fully applied to this product and its documentation
and that Application Corp. cannot assure the full and error free function and/or the
standard quality level.

[CAUTION]

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

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

Purpose For readers to become familiar with the design environment
and the application examples of wireless networks.

Organization  This manual consists of the following contents

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

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

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

Chapter 3 IEEE 802.15.4 MAC Sample Programs
— Learn sample programs, which utilize the MAC library

Chapter 5 Mode setting of the 78K0 UZ Stick
— Explanation of switch setting

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

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

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



2 Preparations

This chapter introduces the development environment and describes how to
install the sample programs. The sample program works on the 78K0 UZ
Stick.



2.1 Development Tools, Sample Programs, and the MAC Library

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

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

2.1.2 Device file DF780547 V2.20
A device file contains an MCU specific information. It instructs the
development tools what kind of an MCU the tools shall work for.

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

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

2.1.5 USB driver

This is a software driver for PC to access to the USB interface of the 78K0
UZ Stick.

2.1.6 Flash EEPROM Programmer PG-FPL3
PG-FPL3 is a software Flash EEPROM programmer, working on MS
Windows. PG-FPL3 enables you to program your application program file
of hex format in the Flash EEPROM, embedded on the 78 K0/KE2
microcontroller on the 78K0 UZ Stick, via the USB interface of the stick.
You do not need any hardware, additionally to your PC and the 78K0 UZ
STICK, to make the programming.

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

_9_



2.1.8 The RF Test Program
This program supports generation of basic radio waves for RF
conformance test for IEEE 802.15.4, EU directive, or EMI regulation in
various countries. This program also supports settings for sleep/standby
modes of the RF chip. The RF test program is provided in the form of the
hex file, as well as the C source code.

The hex file, allows you to immediately program to your 78K0 UZ STICK
using the PG-FPL3 Flash EEPROM programmer, and start RF testing.

Or, if you wish to tailor the RF test program to meet your specific needs,
you can edit the source code, re-compile it with release build to achieve a
new hex file, on the project manager PM plus. For debugging, you need an
option of the debugger interface for MINICUBE.

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

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

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

To use the MAC Sample Program, you need to prepare at least two PC
with a USB interface and two 78K0 UZ Sticks.

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

The hex files allow you to immediately program to your 78K0 UZ Sticks
using the PG-FPL3 Flash EEPROM programmer, and start the sample
application. The hex files are available at
C:/TK78KO/SAMPLE_UZSTICK/78KOUZSTICK_MAC_Sample/Release

Or, if you wish to tailor the sample program to meet your specific needs,
you can edit the source code, re-compile it with release build to generate a
hex file, then, you can load the hex file on to the 78K0 UZ stick using the
Flash programmer PG-FPL3.

_10_



2.1.11 Option to add debug interface

Though the standard specification of the 78K0 UZ Stick does not support
debugging capability, you can place an order of an option to provide with
the debugger interface, SICA2P20S, for connection to a MINICUBE
debugger, QB-78KOMINI, or QB-MINI2. You need to purchase an
adapter, SICA10I12P, at the same time.

2.1.12 Conformance to local EMI regulation

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

_‘I‘I_



2.2 Installation of Software Development Tools

2.2.1 Start-up of the installation CD-ROM

The Attached CD-ROM contains Development Tools, document and sample soft.
You can install it using an installer.

(Expect for FPL3 and Parameter file.)
2.2.2 Installation of the software development tools.

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

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

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

|

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.
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<3> Documents
Manuals of development tools and the evaluation kit are available in PDF
files.

When this button is clicked, the WWW browser will start.
Adobe® Acrobat® Reader is available in the CD-ROM.

<4> Sample Program

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

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

<6> Exit
Terminate the setup.

_13_



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

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

x
¥ DeviceFile Instal Ve ~
DeviceFile: | DF780547 2,20 78KD/Kx2 ~|  Search.. | /|

Inztall...
v Tool Inztall; N
v
T oolz:
- E =it
Praduct | Size | -
RaFak1 w380 10,802kKE
RaFak0% 380 Documents 14,784k B
Phplus 5. 21 14, 204KE
P plus 5. 20 Documents 9.296KE —
CC7aK0 w370 17 000KE
CC73K0 Y370 Dacuments 14,000KE
D700 Y8K0 Integrated Debugger W2 94 36, 73EKE
D78k 0-08 2. 94 Documents 12,768KE ;I
E xplair:
J Dirive: C:
Arvalable Space:
j 62.541,416KE
Destination: Required Space:
CAMECTOOLS 32 Browse. .. | 131, 644KE

_14_



<2> To install each development tool, click @ when the install confirmatio
n screen is displayed. To stop installation, click .

x

@ Install khe Tools and DeviceFile,

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

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

Software License Agreement El

Fleaze read the following license agreement. Scrall down ta zee the rest of the
agreemetk.

LUSER LICEMSE AGREEMEMT
IMPORTANT -READ CAREFLLLY:

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

[either a natural perzon or an entity] and MEC Electronics Corporation ["HEC"]
far the SOFTWARE PRODUCT. Az uzed herein, "SOFTWARE PRODUCT
means the MEC's computer software products provided with thiz L&, which
includes computer software and may include azzociated media, printed
materialz, and "online" files or data. By installing and usging the SOFTW/ARE
PRODUCT, vou agree to be bound by the terms of thiz ULA. IF pou donot

agree ta the terms of this ULA, do not install or uze the SOFTWARE PRODLCT.

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

¢ Back ( es I Mo |

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

Product ID x|

E nter Product (0.

Product |D iz writter in CO package or accompanying
document.

Praduct 10 ||

—
< Back Mewt » ) Cancel

N g

<5> Copying the files is started.

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

Installshield Wizard

Modiiying File

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

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

o o

— Chooze what you want Setup to do

' | et Setup modify the AUTOEXEC.EAT file.

" Save the required changes to AUTOEXEC.NEW file.

<Bac(| Mewt » \I Cancel |
N P

= Do not make any changes.

|mstall=hield
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<7> If it is necessary to restart the computer, the following dialog box is di
splayed.
Click [Yes] to restart the computer.

& Installation finished.

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

Yes o |
__~

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

x

@ Installation finished,

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

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

| Note on the version of Windows |

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

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

_17_



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 wou sure wou 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.

_18_



2.2.4 File Configuration in PC

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

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

_19_



2.3 Sample Environment
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2.3.1 Installation of the sample programs
Inset 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 [78K0 UZ Stick Sample Programs] link.

Fieadme First

The WWW browser
start up.

Install...

Documents

Sample Program
e
Link ta MEC Electronics Microcomputer

Exxit

3 Sample Programs - Microsoft Internet Explorer = | Ellﬁl
Fle Edit Wew Favortes Tools Help ﬁ
4=Eack - = - @ fat | Qsearch [EfFavorites GfMedia 4 | -5

Address |@ FiDOCISAMPLE_E.HTML j PG |Links »

El

Sample Programs

Click the [78K0 UZ Stick Sample " te 0 Uz Sk werd
programs] link youcan also e purpose of sample programs is to experience 78K0 UZ Stick
download the [Tutorial Guide] /sanpte programs consist of the oliowing items
« TE7EED

o SAWFLE UZ3tick
w FEEOUZE0ck EF_ Test: It momtors recerve error rate and recetve power.

» TREOTUZStck Sample : It communicates text message.

the linle of 7TEE0 TZ Stick sample program link. and install the sample programs.

o JBE0UZ Stick sample program
o« 78E0TZ Stick evaluation kit tutonal sude.

Eefer to the tuterial mude about usage.

‘@j Done l_ l_ l_ (3¢ Local intranet v

When[78KO0 UZ Stick Sample Programs] is clicked, the following download
confimation window appears.
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looks suspicious, or you do not fully trust the source, do not open or

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

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

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

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

Cancel | Maore Infa |

¥ lways ask before opening tis tpe of file

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

Welcome to the InstallShield Wizard for
TK-SampleProgram

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

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

< Back Cancel |

InstallShield wizard for TK-Sample Program starts up

Please click the Nexd.

i'é“ TK-SampleProgram - InstallShield Wizard ll

License Agreement

Please read the following license agreement carefully,

Flease read carefully ﬂ

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

User License AQreement

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

% T accapt the terms in the licerise agreement:

greement

< Back < i Mext s‘ Cancel |

~————

License agreement screen is displayed.

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

izt TK-SampleProgram - InstallShield Wizard

x|
InstallShield Wizard Completed
The InstallShield Wizard has successfully installed
Tk-SampleProgram. Click Finish ko exit the wizard,
<= Back 4 Carcel |

Please click [Finish|.

The sample programs are installded.

Installed files
® TK78KO folder
® 78KOUZSTICK.exe

When you uninstall the sample program.

sample programs
execute file

Please use "Add /Remove Programs" in the Control Panel.

2.3.2 File Configuration of the sample program

The sample program ware the following folders.

TK78KO0
L SAMPLE_UZStick

—— 78K0OUZSTICK_RF_Test

—— 78KOUZSTICK_MAC_Sample

The sample program used in chapter 3.
The packet error rate and received signal
strength indication are monitored.

This sample program uses MAC library.
The text message is transmitted and it
receives it.

)
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2.4 USB Driver

You need to install “USB Serial Converter” and “USB Serial Port” in your PC.
When 78K0 UZ Stick is used, it is necessary to install “USB Serial Converter” and

the “ USB Serial Port” driver in the host machine. Please install the driver
according to the following procedures with appending CD in the drive.

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

2.4 .1 Installation of the USB driver

Install to Windows2000

1. Once the 78K0 UZ Stick is inserted to the PC USB terminal, a wizard will be initiated by the MS
Windows.

New hardware wizard (Windows2000)

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps vou install a device drhiver for a
hardware device.

Click

To continue, click Mest. l

<Back | i Hext> Lancel |
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2. The following window is displayed, please click “search for a suitable driver .....

Method 1 (Windows2000)

Found Mew Hardware Wizard

Install Hardware Device Drivers

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

an operating system,

Thiz wizard will complete the installation for this device:

@ USE <-> Serial

A device diiver is a soft

“Search fora.........

Selection is confirmed.

Ervice work, Windows

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

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

driver

< Back I Mext > I Cancel

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

driver file 1 (Windows2000)

Found Mew Hardware Wizard

Locate Driver Files

Where do wou want Windows to search for driver files?

Search for driver files for the following hardware device:

@ USE <-+ Serial

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

| zearch locations that you specify.

Optgnal zearch locations:

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

Update

Lable drivers in its driver database an your computer and in

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

Click

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

Instillation of the driver file 1 (Windows2000)

Found Mew Hardware Wizard

Driver Files Search Results

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

The wizard found a driver for the fallowing device:

@ USE <-+ Serial

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

@ d:\driver\frdivfdibus. inf

Click

¢ Back

Cancel |

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

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

Found Mew Hardware Wizard

_\> USE Senal Converter

Completing the Found New
% Hardware Wizard
~§

Windows has finizhed inztalling the zoftware for thiz device.

Click

To cloze this wizard, click Finish,

¢ Back

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

New hardware wizard 2 (Windows2000)

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

5

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

Click

To continue, click Mest.

¢ Back

Cancel |

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

NEXT(N)>]

method 2 (Windows2000)

Install Hardware Device Drivers

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

Thig wizard will complete the installation for thiz device:

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

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

Whato yau want the wizard to da?

¢ Search for a sutable diver for my device [recommendedf

Click

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

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

Driver file 2 (Windows2000)

Found Mew Hardware Wizard

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

Search for driver files for the following hardware device:

@ USE Serial Part

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

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

Dptiogal zearch locations:

e ? Click
v COCROM diives

[~ Specify a location
[ Microzoft Windows | pdate

< Back I Mext » I Cancel

9. Please Click NEXT(N)>|.

Instillation of the driver file 2(Windows2000)

Found Mew Hardware Wizard

Drniver Files Search Results
The wizard haz finished searching for driver files for pour hardware device.

The wizard found a driver for the following device:

@ LISE Serial Port

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

@ d:hdriversftdisfdiport, inf

Click

Cancel |

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

Completion of the USB Serial Port driver installation (Windows2000)

Found Mew Hardware Wizard

Completing the Found New
% Hardware Wizard
3

_\> |J5B Serial Part

Windows has finizhed installing the software for thiz device,

Click

To cloze this wizard, click Finizh,

1 1. Driver Install was finished.
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Install to Windows XP

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

Installation1(WindowsXP)
Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

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

Bead our privacy policy

Can Windows connect to Windows Update to search for

Select “No, not this time”
zoftware?

) s, this time only
() Yes, now and every time | connect a device
(%) Mo, nat thiz time

Click

Click Mest to continue,

MHeut » Cancel

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

New hardware wizard 1(WindowsXP)
Found New Har.dware Wizard

Welcome to the Found New
Hardware Wizard
Thiz wizard helps vou install zoftware for:

USE <-» Senal

3-.') If your hardware came with an installation CD

“Install the software...” Selection is i
42 or Hoppy dizk, insert it now.

confirmed.

hat da pau want the wizard to do?

(=) nztall the zoftware automatically [Fecommended}

() Install fram a list or specific location [Advanced)

Click

Click, Mest to continue,

[ Hext > ll Cancel
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3. The “USB Serial Converter" driver's installation is completed. Click .

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

Completing the Found New
Hardware Wizard

The wizard haz finizhed inztalling the software for;

% II5B Sernial Converter

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

Installation2(WindowsXP)
Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

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

Fiead our privacy policy

Can 'Windows connect to \windows Update to search for

Select “No, not this time” software?

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

Click

Click, Mest to continue,

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

New hardware wizard 2(WindowsXP)
Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps pou install software far:

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

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

N

&= or Hoppy dizk. insert it now.

What oL want the wizard to do?

(®)install the software automatically [Recommended)

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

Click Mest to continue.

Hest » l Cancel

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

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

Completing the Found New
Hardware Wizard

The wizard haz finizthed inztalling the zoftware for:

(3 IISE Serial Port

Click

Click, Finizh to cloge the wizard,

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

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

Device Manager

L Device Manager

File  Action Wew Help

S 2 A =®ma

g Disk drives ”
l‘-§ Display adapkers

ity DYDYCD-ROM drives

i) Floppy disk contrallers

+ a, Floppy disk drives

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

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

+-E& Mebwork adapters

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

FrOCess0rs It is confirmed that “USB
@, sound, video and game controllers Serial Converter" exists.

¢ Swstem devices
é Universal Serial Bus controllers
Inkel(r) 8237 1AB/EE PCI bo IJSE Univergal Host Cantraller
LISE ook Hub
LISE Serial Converter
W

Windows2000/XP

[ e O R

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

+

+

X Attention

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

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

The USB driver’s uninstall

& D:\DRIVER\FTDI
File  Edit

= .

=

X
l?

Yiews Favorites  Tools  Help

>

eﬂack - \_jl Lﬁ f_xj Search (i Falders =
v| G0

- address | () D/\DRIVER|FTOL

3 3 § o

FTEUSULdI  Frcserco.dl FTDZxx. dl FTLang.dll
a B B B B
feseruiz dll FTDIUMZE,IMI  FTDZ¥X.H Installation
Guides
Double click 5 5 [} [} 1
: :
FTDZx.lib fFrdibus, cat ftdiport.cat  FTDIBUS.INF FTDIPORT.IMF
17 objects

After 78K0 UZ STICK is detached, please click is :

Driver uninstaller

X

FTDI Uninstaller

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

Press Continue to uninstall the drivers. or Cancel to auit
Click
|
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Please click [Finish|.

The driver's uninstall completion

FTDI Uninstaller

Deleting files ...

Press Finish to exit.

Uninstalling VID_0403&PID_6010

Deleting registry entries ...

£

Click

Cantite

/
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3 Experiences

Now you are ready to experience the operation of the 78K0 UZ Stick using the
integrated development environment, PM plus.

Here, we use RF test program [78KOUZSTICK_RF_Test] as an example.

This chapter is designed to provide with an understanding of how to work on PM
plus, how to generate a hex file, and how to use the Flash programmer.

Though the standard specification of the 78K0 UZ Stick does not support
debugging capability, you can place an order of an option to provide with the
debugger interface, SICA2P20S, for connection to a MINICUBE debugger,
QB-78KOMINI, or QB-MINI2. You need to purchase an adapter, SICA10I12P, at
the same time.
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The overall flow is as follows.

Starting PM plus

&

Loading workspace (project)

&

Configuration of Compiler/Linker Options

&

Creating hex files

&

How to use PG-FPL3

&

RF Test Program

&

MAC Sample Program




3.1 Starting PM plus

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

PM plus start up

& PM plus - No Workspace [OutPut]
File Edit Find Layer Wiew Project Build Tool Window Help

0= =1 Gl | | TE 7
|
i= ProjectWindow EJ@[XJ = QutPut |Z||E”z|
Fies | Mema |

rr'éﬂ Mo Wworkspace

For Help, press F1
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3.2 Introduction to PM plus

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

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

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

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

RER[= o —I0ix]

Files | Memo | - 1Eor) =

N \ o

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

tree structure.

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

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

Please place the file “78K0_UZSTICK _RF_TEST.prw” at
C:¥TK78K0¥78K0 UZSTICK _RF Test¥78K0 UZSTICK _RF_TEST
Please start PM plus from [All Programs] -> [NEC Tools32] -> [PM plus]
Then, please select “Open Workspace” as shown below.

fﬁ:PM plus - No Workspace [DutPut] _I- _ll:l ll
File Edit Find Layer Wew Project Buld Tool ‘Window Help

Tew Chrl+

b «» + - [z |

e il LI =| BEEK

Insert file .. j| & ._-1. }E{ _ﬁ_ -}-(- | I?ﬁ* ‘

Close

D x| I =lox|
- [ECF] ZI

Close Waorkspace

Save S
Save As...

Change Source Ele Mame ..
Save Al Source Files

Prink Prewview
Print. .. Chrl+P

Recent File

Recent Workspace

Exit PM plus

-

1] ' 4
Open an existing workspace l_ F lﬁ W A

Open the folder in which the

sample program is located.

Open Workspace

Look in: Il‘f} FRKOUZSTICK_RF_Test j & I'::F FEFE
Debug
Include
Release
src
IEli78K0_UZSTICK RF TEST.prw

File name: I?SKD_UZSTIEK_F! F_TEST.prw Open I >
Files aof type: IWorkspace File[”. pra) j Cancel

Help |/
“78K0_UZSTICK_RF_TEST.prw"and then press the button.
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Workspace file name :78K0_UZSTICK_RF_TEST.prw

5 PM plus - 78K0_UZSTICK_RF_TEST.prw [DutPut]

File Edit Find Layer View Project Build Tool Window Help

-3 x|
[2- DSR4 =2 % S+ -[[==]¢2 |
“ [7aK0_UZSTICK_RF_TEST - 78K0_L 7 |[Release Buid UZSTICK 01 I ‘
i o
Files |Mem0| - [ECF] =
78K0_UZSTICK_RF_TEST : 1 Projec
=@ 78K0_UZSTICK_RF_TEST Project group
(21 Source Files \
(23 Include Files

N
(2 Project Related Files

(23] Other Files \

Project

The*78K0_UZSTICK_RF_TEST

.prw”workspace file is read

4

]
For Help, press F1
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3.4 Configuration of Compiler Option

Please select “Release Build UZSTICK 01” at the pull-down menu of the build
mode selection, as shown below.

:::E PM plus - 78K0_UZSTICK_RF_TEST.prw [OutPut]

ol x]
File Edit Find Layer View Project Build Tool Window Help
|a-DE|8R| & &= & @ R TR
|J [78KO_LZSTICK_RF_TEST - 78K0_L [ Fielease Buid UZSTICK 01 MIEEE- X ‘
Debug Build
b 10 x]
Files |Mern0| A j
= T 78K0_UZSTICK_RF_TEST {12232 (1l 227 o 1)
S8 78K0_UZSTICK_RF_TESRelease Buid LZSTICK 02 RECEIVER
[:l Source Filez Releaze Build UZSTICK, 03 RECEIVER
-3 Include Files Releasze Build UZSTICK 04 RECEIVER
[:l Froject Related Files
L[ Other Files
4 »
' R | e o
For Help, press F1 I_ lﬁ AN
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Please choose [Tools] -> [Compiler Options] at the pull-down menu.

f PM plus - 78K0_UZSTICK_RF_TEST.prw [OutPut] Ol x|
File Edit Find Layer View Project Build | Tool Window Help

b Structured Assembler Options. ..
-0 & ' R
J N E | é & | ‘x’ Assembler Options. .. | | T& === ?
| [78K0_UZSTICK_RF_TEST - 7oK0_L = |[Reke  Linker Options... Lot & 5@
Object Converter Options. ..

ProjectWindow Lisk o k 5 o ]
Files | Memo | =
78K0_UZSTICK_RF_TEST : 1 p;  Debugger Settings...

=-@ ?BKI]_UZSTI[ZK_HF_TEST Flagistier Bzl

(1 Source F'.IES Start up Esx-tool »

23 Include Files

[Z Project Related Files File Compare...

(23 Other Files Device File Installer
PM plus Settings. ..
Font...
Cuskomize. ..
Record the Key Operations
Elay Back
Sawe the Key Operations. ..
Load the MacroFile, .
Flay Back the Macro File...
Reqgister the Macro Files. ..
Elay Back the Reagister Macra F

| [ -
4 r
4 2y
Compiler Options Setup. l_ LI O S O S
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In the opening tab, Macros and path to include files are defined, as shown below.

You will find three defined macros of “CPU78K0”, “F053764”, and
‘“MAC_ADDR=0x0001". The meanings of the macros are as follows,
“CPU78K0”: The target CPU is 78K0.

‘F053764”: The target MCU is UPD78F0537, and the MCU has 64 pins.
“‘“MAC_ADDR=0x0001": This code is for a node with MAC short address of 0001.

This RF test program supports the MAC short addresses of 0002, 0003, and

0004.

The code for the MAC short address of 0002 is compiled by “Release Build

UZSTICK 02” with the defined macro of “MAC_ADDR=0x0002", the code for the

MAC

short address of 0003 by “Release Build UZSTICK 03” with the defined macro of

‘“MAC_ADDR=0x0003", and the code for the MAC short address of 0004 by
“‘Release

Build UZSTICK 04” with the defined macro of “MAC_ADDR=0x0004".

Include Search Path will be, “Include”.
if you install the project file at this location.
If not, please modify it for your appropriate path.

Compiler Options x|
E wtend I Others I Startup Routine I

Frepraceszar | b emary Model I D ata Azsign I Optirmize I Debug I Cuitpuat

Drefine Macrof-d] ;

CPUTSK0.FO53764, MAC_ADDR=0x0001| j Edit... |

IIndefine k acral-u] :

| Edi. |

Inzlude Search Fathl-i] :

[nzlude

| Edt. |

Command Line Optians
-dCPUF3E0 FOS3764 MAC_ADDR=0-0001 -iInclude -ng -oDebugh -zp ;I

| k. I Cancel Spply | Help |
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Please select the “Extend” tab.

You will allow the comment in a way supported by C++, using “//”.

Compiler Dptions

x|

Freproceszor | b emorny b odel I [ ata Azsign I Optimize I Debug I Cuitput I

Extend | Otkers I Startup Foutine

— Change Source Regulation

[ Disable Estensions [AM5] Standard Only][-za]
[ Treatint and short as char-zi

[ Freationg a= mi-z]]

K.anji Code of Source
= SJI5[-zs]

" EUC[-ze]

onef-zn]

¥ Enable C++ Comment, Ignore from A4 Till End of Line[-zp]
[ Comment Can Mest[-zc]
\

[~ Mot Expand Argument and Feturn Y alue-zb]

Command Line Optians

-dCPUF3E0 FOS3764 MAC_ADDR=0-0001 -iInclude -ng -oDebugh -zp ;I
| k. I Cancel Apply Help |
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Then, you will check the “Startup Routine”. The “Multiplier/Divider” library is
supported at the Startup Routine tab.

Please note the “Multiplier/Divider” library has been newly introduced

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

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

Freproceszor I M emory Model I Diata Aszign I Optimize I Debug | Clutput I
Estend I Others Startup Routine

¥ Using Startup Foutine

¥ Using Fixed Area of Standard Library
" Select Object

" Maormal i~ Boot £ Flash

Startup Routing :  |C:AMECTOOLS325LIE 78K 0M200 rel

¥ Using Library

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

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

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

Command Line Optians

-dCPU7BED FOE37EL MAC_ADDR=0=0001 -iInclude -ng -oDebugh -zp

=
2

] 4 I Cancel Apply | Help |

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

Then, please open the “Linker Options” window from the pull down menu of
[Tools] -> [Linker options].

Please set the “Load module file”, “On Chip Debug”, and “Security ID”,

as shown below.

Linker Options x|

Output? IEIutputEI LiI:urar_l,II Elthersl

— Load Module File[-o]

Mme:
< - Browse... |
\

[ Output Symbal Information]-g]

—1 Create Emor List File[-2]
[utmut Eile  ame:

I j Braowee, . |

—
v [On-Chip Debugl-go]
v SIZE: |256 bytes

— v Securiby ID[-gi]

\\

)

10 II'I'I'I'I'I'I-I-I-I-I-I-I-I-I-I-H-I-I- /
o~

Command Line Options:

-oDebug -ng -go25E -gidFFFFFFFFFFFFFFFFFEFFH -pLiebug -bells b -beld. b ;I
-bel0f lib -dinclude’JZE MI_F8k0.dr -2

] I Cancel Apply | Help |

The Load Module File is required for debugging.
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The Security ID in all of the sample programs is “FFFFFFFFFFFFFFFFFFFFh”.
You can change the ID code by writing a new ID code in the ten bytes starting at
85H.

The intention of using the unique ID code is to prevent an unwelcome third party
from debugging and modifying your source code. To enable the ID code, you
have to write non-zero value at 84H.

In the sample programs, “84H” is set to a non-zero value, “2”, by the “option.asm”
file. If you set “0” at 84H, the ID code is ignored. If you forget your unique ID code,
or mistakenly over-write 0x00(value) at the address of 0x84, the debugger
ID78K0-TK is unable to access to the CPU via OCD interface. In this case, you
have to start over from erasing all data in the Flash EEPROM. Then, after your
defining a new ID Code, you can load the hex file using PG-FPL3 with the new ID
code. How to use “PG-FPL3” will be explained later.

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

Linker Dptions x|

¥ Create Stack Syrnbol[-2] B Mermes I

W arning Lewvel[-w]; IG

Flash Start Address for the Product with Flash ROM[-zb] [ H

™ Use Command File

Parameterfile]-f];

I j Browse. .. |
ther optians:

! =]

Feszet | O ption data read... | Option data zave... |

Command Line Ophions:

-oD ebug -hg -qo256 -gidFFFFFFFFFFFFFFFFFFFFR -pDebug -bzll: lib -bel0 b ;I
-bel0F lib -dlncludesUZE kI_FE8k0.dr -2

ak. I Cancel Spply | Help |

_49_



3.6 Configuration of Object Converter Option

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

Please confirm the output of the hex object module file is set. The path of the
output and the name of the hex file is,
Release/UZSTICK _RFO01,
The hex format is the format to load an executable object code on to Flash
EEPROM using the Flash programmer, PG-FPL3.
“01” in the name of the hex file, “UZSTICK_RF01” means the hex file was
generated with the compiler option of MAC_ADDR=0x0001. Therefore, the stick,
on which the UZSTICK_RF01.hex was loaded, carries the MAC short address of
0001.
x
Output] |Elut|:|ut2| Others |

7 Create HEX Module]-o] T~

Output File Mame:
IFieleaseHLIESTIEK_FEFEH - Browse... |

mmment[-u] —5Sel armat
W alue: IFF H " Intel Format[-ki]
£ |ntel Extend Farmat[-kie]
Start Address; I H
£ Tex Fomat[-kt]
Size: I H

£~ Motarola § twpe Format(standard][-km]
" Matorala 5 bpe Format[326it)[-kme]

¥ Soit HEX Object by Addresz[-1]

[ Divide HEX File for the Product with Flash B0 k[-2f]

Command Line Options:
-oR eleazeh ZSTICK,_RFO ;I

] 4 I Cancel Apply | Help |

_50_



3.7 Build Mode and Compiler Option

Please click the build mode tab as shown below.

You will find, in addition to “Release Build UZSTICK 017, “Release Build UZSTICK
02", “Release Build UZSTICK 03", “Release Build UZSTICK 04”, “Release Build
UZSTICK 02 RECEIVER”, “Release Build UZSTICK 03 RECEIVER”, and
“‘Release Build UZSTICK 04 RECEIVER”. As previously explained, the numbers
indicate MAC short addresses.

‘RECEIVER” means the generated hex file is for a receiver. Operation of the RF
Test program will be explained later.

#0:PM plus - 78K0_UZSTICK_RF_TEST.prw [OutPut] 101 x|
File Edit Find Laver Wiew Project Build Tool Window Help
|- DS E|EGR| 4 5= 8| Cles+ -[ez]¢|
“ [7ak0_UZSTICK_RF_TEST - 78K0_L | [Release Buid UZS TICK 01 B ‘
- Debug Build
| Pelease Build =10l x|
" Helease Buld LLASTICE (1]
Files | Memo | Riclease Buid (25 TICK 02 =l
Releaze Build UZSTICK 03
= 78K0_UZSTICK_RF_TEST :| 05755 £ s oo ey g
-8 78K0_UZSTICK_RF_TESRejease Build UZSTICK 02 RECEIVER
-] Source Files Release Build UZSTICK 02 RECENER
-3 Include Files Release Build UZSTICK 04 RECEMNER
D Project Related Files
‘7] Other Files
! | 21 )]y v 4
For Help, press F1 I_ F EHN N A

Each build mode is linked to its unique compiler option and hex file. For instance,
if you choose “Release Build UZSTICK 02 RECEIVER”, you will find
“CPU78K0,F053764,MAC_ADDR=0x0002,RECEIVER” as the defined macro of
the compiler option, and “Release/UZSTICK_RF02_RECEIVER” at the output
path of the hex file in the Object Converter Options.

as shown below.

_51_



Compiler Options x|

E wtend I Others I Startup Routine I
Frepraceszar | b emary Model I D ata Azsign I Optirmize I Debug I Cuitpuat

Drefine Macrof-d] ;
CPU7ak.0 FOR37E4 MAC_ADDR=0+0002 RECEMER j Edit... |

IIndefine k acral-ul:

| Edi. |

Inzlude Search Fathl-i] :

Include j Edit .. |

Command Line Optians
-dCPUYEED FO53764 MAC_ADDR=0=0002 RECEIVER -ilnclude -ng -oDebugh -zp ;I

| k. I Cancel Apply | Help |
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3.8 How to make hex files

If you modify the source code and wish to make new hex files, please follow steps

explained here.

Please click the “Build” menu, and select “Batch Build Setting”.

£ PM plus - 78K0_UZSTICK_RF_TEST.prw [ProjectWindow] o (] 51
File Edit Find Layer Wiew Project | Build Tool ‘Window Help
. ~u Build and Debug FS 1 &« & + = = ‘
J @ b= E | % &| CXJ Rebuild and Debug | | 1&’: ?
| [7ero_uzsTIck_RF_TEST -7akaLy  ComBle e & A
Eiild F7
T 1ol
Files | M Rebuild —
| o I Batch Build j
E|--. FBKO_UZSTICK_RF_TEST  Eatch Rebuid
=& 78K0_UZSTICK_RF_TE
& Source Files Update dependencies
D Include Files Clean
-] Project Related Files §
(2 Other Files Ed
Debug
Downlead Some Load Module Files
Select Build Mode. .
Fild
Bakch Build
o | 21y '
Edit batch build settings [ Lo [ fee 2
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Please select the seven build modes, in which you want to make hex files, as

shown below.

(Release Build UZSTICK 01~04. Release Build UZSTICK 02~04 RECIVER)

ﬂ
Build Project and Build Order; ]
W75K0_UZSTICK_RF TEST - 78K UZSTICK_RF_TEST [Debug E Carcel
72k0_UZSTICK_RF_TEST - 78K0_UZSTICK_RF_TEST [Release Snce
pE0_LUZSTICK_RF_TEST - 78E0_LUESTICK_RF_TEST [Releaze Hel
0 LESTICK_RF_TEST - FaK0_UESTICE_RF_TEST [Releaze =P
[w] 73RO LUSSTICK_RF_TEST - fBK0_USSTICK_RF_TEST [Release
0 LESTICK_RF_TEST - FaK0_UESTICE_RF_TEST [Releaze
(w730 USSTICK_RF_TEST - fBK0_USSTICK_RF_TEST [Release
[w]73F0_USSTICK_RF_TEST - fBK0_USSTICK_RF_TEST [Release
0 LESTICK_RF_TEST - FaK0_UESTICE_RF_TEST [Releaze
Up
| _'I Dramr
Please execute Batch Rebuild.
EE,' PM plus - 78K0_UZSTICK_RF_TEST.prw [OutPut] ;IEIEI
Fil= Edit Find Laysr Wiew Project | Build Tool ‘“Window Help
q. uild and Debu
JE'DEE|§@|% Eehuilda:dDegbug ~ v|‘ v -”E@l? ‘
H [78K0_UZS TICK_RF_TEST - 7aKI_L 3 CUED“E S ‘
Euil F7
sop 1o/ x]
Fies | bemo | Rebuid =
=8 78K0_UZSTICK_RF_YES T R
---ﬁ ?BKI]_UZSTICK_H& Sl
-] Source Files Update dependencies
B3 Inchide Files Clean
+-(_7] Project Related Files §
@ Dthlel Files E:';ug
Dawnload Some Load Module Files
Select Build Mode. ..
Build Settings...
Bakch Build Settings. ..
« | 21 ||agy o
Rebuild multiple projects T T T
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After a while, Batch Rebuild will be completed. Please confirm no build errors in

the Output window, as shown below.
£ PM plus - 78K0_UZSTICK_RF_TEST.prw [OutPut] =10l %]
File Edit Find Laver Yiew Project Build Tool Window Help

e - DEW|(8R|+ @ e @ o« >+ -|[s[aE

d

0 | =

] C-\NECTaol =224 E IN, ac 78K . cne -3 \HE(Taol =32, DEW, -oReleazs,UZ5T ICK BF0Z_BECEL

Files I Mema I ¥ — — -
- 98K/ 0 Sariss Object Convarter W2.50 [19 May 200514

El-bggl 78K0_UZSTICK_RF_TEST : 1 Projec Copyright(f] NEC Electrenics Corporatien 1990,2005+

Target <hip : wPD78F0527_£44
Device file : Wz_ 104

[:l Source Files
-3 Include Files
-] Project Related Files

------ & ot TR
ll E0_TZETICKE _RF TEET (Releass Build WZETICK

CTools3\DEW, -oRelease\TZ3TICK_RF02_RECET

=@ 78K0_UZSTICK_RF_TEST B +

+

Objzct Comwersion Complebe, 0 ezzozl=) and 0 warningls) £ound.t

-
- | J 13500; Build completed normally,

-+

- Object Comversion Complete, 0 erzor(s) and 0 warning(s) found.+
-+
- - 75K0_WESTICK EF TEST - 74K0_UZETICK RF TEST (Belease EBuild U2ETICK

[1F May Z00514
oration 1990,E0054

+
C:\NECTool=22YBIN, 0c 78K . exe -yC: \HECTool =32\ DEW, -oRelea=e)UZSTICK_RF04_RECEI
+
78K/ 0 Bezies Object Cornvertar W2.50 [19 May 200514

Copyzighwif] WEC Electzonics Cozpezacien 1390,20054

Devics £ile : We.l04
+
Objzct Comwersion Compleke, 0 ezzozl=) and 0 warningls) £ound.t

- Target chip : uPD78F0537_£44
-4

Build Total arreri(=)] : 0 Total warningl=) : 0 [EOF] -

J L) | Sy
T iR

In this example, please find the 7 hex files at the directory of
C:¥TK78K0¥SAMPLE_UZSTICK¥78K0_UZSTICK_RF_Test¥Release
as shown below.

LZSTICK_RFO1.hex
UZSTICK_RF02.hex
UZSTICK_RFO2_RECEIVER hex
UZSTICK_RF03. hex
UZSTICK_RFO3_RECEIVER.hex
UZSTICK_RFO4.hex
UZSTICK_RFO4 RECEIVER hex
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3.9 How to modify the source code and define a new build mode

Please click “Source File” in the Project Window. You will see the list of C source
files, as shown below.

5.PM plus - 78K0_UZSTICK_RF_TEST.prw [C:\TK78K0',5AMPLE_UZSTICK!, 78K0UZSTICK_RF Test's —|al x|
File Edit Find Layer Wiew Project Build Tool Window Help
|a-DEEER &> a % Sl ¢ >+ - [[w[E] 2 |
| [7aK0_UZSTICK_RF_TEST - 78K0_L [ Release Buld UZs TICK 2 RECEVE <] | & b st & 26 |
= ProjectWindo o [w] ' TK78K04,SAMPLE_UZSTICK!, 78KOUZSTICK_RF_Testisre o ] 4
Files | Meme | - 7/ ¥ ZI
- - 7/ Prototypest
I §) 78K0_UZSTICK_RF_TEST : 1 Projec || i " [
=@ 78K0_UZSTICK_RF_TEST _
-3 SourceFiles - #define CMD_PREPARE_SEND OxS0+
ubee_chip_interface.c - #define CHD_PREPARE_SEND OK Ox514
hardwiare_78Kk0.c - #define CHD_SEND_TEST 0x82 4
- #define CMD_REQUEST_RESULT Ox83 +
_||F #define CHD_RESULT OxS4+
& SK_PHYLaver_RestartChip - -
W 3K_PHYLayer Ini - #define PAYLOAD_ToOP 114
& 5k _PHvlayer Changebhar || yycgine RETRY_DEFAULT 5 /4 Stimes+
& SK_PHylayer SendPacket || yuegine PACKET_TIMECQUT 200 /4 200mak
oplion. asm - #define CHANNEL_TIMECUT 500 /4 S00ms+
pr3_78k0.asm - -
uart_intertace. o - #define NEGO CHANNEL 114
#-[21 Include Files - -
-1 Project .Helated Files — Semplebpplication () +
""" (3 Other Files - void SK_PHYLayer RestartChip (vaid) ;
- woid SK_PHYLayer_Init (void);¥
- SE_UEB SK_PHYLayer_ ChangeChannel (3E_UE nChannel) ¥
- SE_UE SE_PHYLayer_ SendPacketTZ(3K_UE *ptr, 3K _UE len
- ¥
- SK_TUB gnCurrentiChannel;
- SK_TUB gnSetChannel; ¥
- a“
‘I I » v e PR e TS A e e s et s m
2 [ M
Far Help, press F1 CRLF L1 e 18 Y22 4
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Please double click the C source file, which you intend to modify. You will see the
new text window of the C source file, as shown below.

Please edit it with your favorite text editor, and, then, save it to the original location
at

“‘C:¥TK78KO¥SAMPLE_UZSTICK¥78KOUZSTICK_RF_Test¥src”

with the original name.

. PM plus - 78K0_UZSTICK_RF_TEST.prw [C\TK78K0',5AMPLE_UZSTICK', 78KDUZSTICK_RF Test's =10l x|
File Edit Find Layer WYiew Project Build Tool ‘Window Help
|2 -DsE8R| =8 W Cle >+ -2z 2|
|J [7aKo_UZsTICK_RF_TEST - 78(0_L 7 ][ Release Buld Uz TICK 0z RECEVE =] | & A # & 2 | @
- o x| \TK7BKO'SAMPLE_UZSTICK), 7BKOUZSTICK_RF_Testhsr - o] x|
Files | Mema | -/ ¥ ZI
_ -/ Frototypesy
= 78K0_UZSTICK_RF_TEST : 1 Projec || i " O
=@ 78K0_UZSTICK_RF_TEST _
=4 Source Files - fdefine CHD_PREPARE SEND DxB0¥
- [E] ubec_chip_interface.c - fdefine CHD_FREFARE SEND OK DxB1¥
! - #define CHD_SEND TEST OxE2 ¥
- #define CHD_REQUEST RESULT OxE3
) - #define CHMD RESULT OxE4 ¥
—FHYLayer_RestartChip - -
SK_PH'Layer_Ini - #define FAYLOLD TOF 114
& SK_PHvLaper ChangeChar || goerine RETRY DEFAULT 5 /4 Btimest
& SK_PHYLayer SendPacket || goerine FACKET TINEQUT z0o /4 200ms+d
aption. 3sm - #define CHANNEL TIMEQUT 500 /4 500ms¥
pn3_7Ek0.azm - 4 -
-] uart_interface.c - #define NEGQ CHANNEL 114
-] Include Files - 4 -
&[0 Project .HEIE'tEd Files - woid Sampledpplication() ;¥
""" (0 Other Fies - void SK_PHYLayer RestartChip (void) ;4
- woid SK_PHYLayer Init(void):i
- SE_TUE SK_PHYLayer ChangeChannel (SKE_UE nChannel) ; ¥
- SE_UE 3K_PHYLayer 3endPacketTX(3K_UB *ptr, 3K UB len
- ¥
- SK_UB gnCurrentiChannel; ¥
- SK_UB gnSetChannel; ¥
[ * -
‘I I _’I ‘]-. J— P [ PR — Pp— P P - .-.’ é
Far Help, press Fi CRLF L1 e 18 Wi 22 g
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If you want to define a new build mode, from the Build menu, please select “Select
Build Mode”, as shown below.

PM plus - 78K0_UZSTICK_RF_TEST.prw [C: TK78K0SAMPLE_UZSTICK', 78K0UZSTICK _RF_Test's = IElliI
File Edit Find Layer View Project | Build Tool Window Help
ild and Debu F5
B-DSHE| G| 4 i e »+ -[eE] 2|
J | | Rebuild and Debug | | E ==
|J [7aKO_UZSTICK_RF_TEST - 7ak0 L~ Comple e oy & K|
Build F7
= ProjectWindo Stop Build K4 TEKOUZSTICK_RF_Teskt'src — |E||i|
Fies | Memo | Rebuld b P 5
Batch Build
78KO_UZSTICK_RF_TEST  parchrebuld b v o
2@ 78K0_UZSTICK_RF_TE
B3 Source FI|E-'S. . Update dependencies LRE_SEND Dxa0+
ubec_chip_interfacy  Slean LRE_SEND_OK OxE14
hal.dware_?ﬁkﬂ.c - TEST 0x82 ¢
Dehug JEST RESULT 0x83 ¢
LT Ox54+
P 114
FALULT 5 Sf Btimesk
. Batch Build Settings. .. IMEQUT 200 J/ 200msd
option. 3sm = EUETTE TH TINEQUT 500 /7 S00ms¥
pn3_T8k0.asm - ¥ -
uart_interface.c _ #define NEGO CHANNEL 114
-] Include Files - -
=-E3 F'r0|ect.Helated Files _ woid Sampledpplicationi) : +
""" (3 Other Files - void SK_PHYLayer RestartChip(void):
- woid 3K_PHYLayer Init (void):+
- SE_UE SK_PHYLayer ChangeChannel (SK_UE nChannel); ¥
- SE_UE SE_PHYLayer SJendPacketTX (3K _UE *ptr, 3K UE len
- +
- SE_UEB gnCurrentChannel;
- SE_UB gnSetChannel;
- -
« T | = sw o nnscn o s o gl
Select build made CRLF Li1 |5 18 22 4

You will see the following window.

x

Build Mode:
Cancel |
Help |

Add.. | D
Remowve

Please press “Add”.



Add Build Mode x|

Copy Buld kaode from: Help

| Release Buid UZSTICK 02 RECEVER > |

Please input the name of the new build mode.

Then, for the new build mode, please set the options in the compiler, linker, and
object converter with the new name of the new hex file. Then, you will execute the
new build to create the new hex file.
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4 How to use PG-FPL3

PG-FPL3 is a software Flash EEPROM programmer, working on MS Windows.
PG-FPL3 enables you to program your application program file of hex format in
the Flash EEPROM, embedded on the 78K0/KE2 microcontroller in the 78 K0 UZ
Stick, via the USB interface of the stick. You do not need any hardware,
additionally to your PC and the 78K0 UZ Stick, to make the programming.

4.1 Installation of PG-FPL3
Please set the CD-ROM in your PC.
Please find “setup.exe” at “/FPL3/FPL3_V110”, then, execute it.

4.2 How to use PG-FPL3
Please keep the CD-ROM in your PC.
Please remove the expansion connector from the 78K0 UZ Stick, set the
power switch to USB, set the FLMDO switch to H.
Now, you insert the 78K0 UZ Stick to your PC. Then, confirm the green LED.

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

= FPL3 o ]

File Device ‘Wiew Help

;I Device -
Mame :

Firm Verzion :
ExtCode
Wendor :

Farameter file -

Mame :
Format :

Yersion
Proceszor Wer
Load file -
Mame :
Date :
Chkzum :
Ares
Connection to device -
Fart :
Speed :
Fange :
Freq. :
= Multiply :
4] ;I_I I
Peady LI
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You will see the setup window, shown below.
Please click “PRM File Read”.

X

Standard I Bdvance I

‘ PRM File Fead ‘)

Farameter file |

Supply oscillatar

— Host connection

Port I TI Frequencsy I MH=
Speed |-|-|52|:||:| vI Multiply rate I

—Operation Mode

' Chlp Start I LI
" Black End | =l
" Area [~ Show Address

ok | &t |

Please select “78F0537D.prm” in the directory of “PRM/PRM78F0547_V107” in the
CD-ROM.

open 2|

Loak in: | ) PRM7EF0547 107 <] « @ et B-

78F0S37D. prm FEFOS46,prm
78F0S3704.prm | FAFOS46A. prm
FEFO536. prm TEF0544, prm FEFOS47.prm
TEFOS364,pri TEFOS444, prm FEFOS474, prm
78F0537.prm 78F0545. prm 7EFO0S4 70, prm
78F0S37A. prm 7EFO0S45A. prm 78F0S4 704, prim

File name:  [78FO537D. pim Cl geen D
Files of type: [ PR Files(* PRM) . Cancel L
e
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Then, “Port” is to be selected. You will choose the number of the COM port,
where the 78K0 UZ Stick is inserted. If you do not know the COM port number,
please go to Control Panel -> System —> Device Manager to find something
like “USB Serial Port (COMXx)”.

In this particular case, it is “3”. The number may be another one, depending
on a PC or a USB terminal.

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

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

x

Standard | Advance I

Parameter file |?EF':|53?D-P"“ PRt File Fead

—Host connection————— — Supply ozcillator

Part Frequenc MHz
Speed |-|-|52|:||:| vI b ultiply rate |1 .on

— Operation Mode

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

) fres [T Show fddres

[T Target Fezet Meszage

] 4 Cancel |
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The next action is the loading of the hex file to the PG-FPL3.

Please click “Load”.

BEFrs =10l
File Cevice  Wiew Help
‘ a
'b;, FlashOpeniLead :I Device
Flash Open O, MName :
> COMMAMND: Device Setup
PR File Read OF. Firmn Y erzion :
ExtCode :
Yendor ;
Parameter file—
Mame : FAF0R3TD
Faormat ; 0414
Yerzion W1.04

4]

Load Hex Or 5-Rec File,

Processzor Ver. 0200

M ame
Date
Chksum :
Area

Load file—

Fart :

Speed
Range
Freq. :

Connection o device—

COM3
115200
Chip
16.00
1.00

b ualtiply ;
_>I_I l

[ o]

In this example, “UZSTICK_RFO01.hex”, found at
“C:¥TK78K0¥SAMPLE_UZSTICK¥78KOUZSTICK_RF_Test¥Release”, is

loaded.

Lok ik I =) Releaze

-] & & e E-

2=

ZSTICK_RFO1.hex
UZSTICK_RFOZ.hex
UZSTICK_RFOZ_RECEIVER.hex
UZSTICK_RFO3.hex
UZSTICK_RFO3_RECEIVER.hex
UZSTICK_RF04.hex

UZSTICK_RFO4_RECEIVER.hex

File name:  |UZSTICK_RFO.hex

Open I

Filez af type: IS-reu: ¢ Hesx files ["rec:™ 2" hex)

j Cancel |
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If everything goes well, you will see a message of “Success read HEX file”, as
shown below.

Bres i8]

File Dewice Wew Help

VARITAYE 1

'b> FlazhOpenning.... - Device
Flazh Open OK B Mame :
> COMMAMD: Device Setup
PRk File Read OF. Firrn Y ersian :
:EEW 5??? ET Open ExtCode
( Success read HEX file, WhemEler ©
Parameter file—
I ame : FEF0G3TD
Farmat : 0414
Werzion W1.04

Froceszor Ver, 0200

Load file—
Mame UZSTICK_RFO1.HE=
Date: 200610403 18:159:33
Chksum : FE¥¥h

Area:  000000W-01FFFFH

—— Connection to device
Fart COmM3

Speed 115200
Fange Chip
Freq.: 1E.00
Fualtiply - 1.00
KN _rl_l I
Ready ML
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Then, if you click “Auto procedure”, erasing, programming, and verification are
executed. Alternatively, you can execute erasing, programming, and verification,
one by one by clicking the three buttons located at the left of the “Auto procedure”
button.

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

Now, you will program the hex file in the second, or possibly third, and more
sticks.

ez ~1o| x|

File Dewice Wew Help

T
»
S 1K/ BRYD
53 COMMAND: AutaProcedure(Epy] =] Device
Flash Blank Checking... MName: : D7aF05a7
not blank., then erase.
Flazh Eraszing... Firmn Yersion :  2.00
Eriphelrjase finish_. : ExtCode FF047Ch
azh Programming Start. .. Vendor 10h
Flazh Pragramrming <10%: .. ned Paramater file—
Flazh Programming <20% .. ;
Flazh Programming <30%: ... Eamet.. EE'IFEEE?D
Flazh Programrming <40%: . v':'m-!a g W1 .04
Flash Programrming <50%: .. F,E[S":'n : Y. DEtID
Flazh Programming <B0%: ... IRCESE0N VEL.
Flazh F'ru:ugramming <?EI§;>... Load file—
Flazh F'rl:ngramm!ng B0 .. Mame UZSTICK_RFO1.HE=
Flazh Pragramrming <90%: . Date: 200610403 18:19:33
(e R Chksum : FE¥¥h
< Flash Intemal Werify OKI ) Area:  000000R-01FFFFh
—— Connection ko device—
Port:  COM3
Speed 115200
Fange Chip
Freq.: 1E.00
Fualtiply - 1.00
KN _rl_l I
Ready ML
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5 RF Test Program

The RF test program is developed to provide with functions to support
conformance tests to the IEEE 802.15.4 PHY standard and regulations, such as,
ETSI EN 300 328, and Japan’s radio regulation 38-2-1-1-5/ Table 42. 2-1-19.

The RF test program supports,

1.

©CONOOORWN

The transmitter mode in the PER, Packet Error Rate, test with RSSI MAX/MIN
values

The receiver mode in the PER test with a hex file for a receiver.

Continuous emission of modulated RF

Continuous emission of the carrier RF

Setting the RF chip to the receive mode

Setting the RF chip to the IDLE mode

Setting the RF chip to the sleep mode

Setting the RF chip to the standby mode

Setting a RF channel

10. Setting register values manually
11.Reset of the RF chip

To utilize the RF test program, you need to prepare at least one PC with a USB
interface and two 78K0 UZ Sticks.
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51 Procedure for one to one transmit/receive test

1). Assumption here in this section is, you have two 78K0 UZ Sticks. In one of
them, the “UZSTICK_RFO01.hex” file was programmed.

This is a transmitter.

In the other one, the “UZSTICK_RF02_RECEIVER.hex” file was programmed.
This one is a receiver. Additionally you have one PC with USB interface and
hyper-terminal, and one 006 type 9V battery.

2). The latter stick, you designated as a receiver, sends back the test result to the
transmitter.

The receiver can work without PC, but with a battery to power up the stick.
Please set the FLMDO switch to “L”, and the POWER switch to “BAT”.

Then, please connect the expansion connector with a battery cable.

Then, please connect a 006P battery to the battery cable.

Please confirm green light of an LED, which indicates availability of power.

Now the receiver is ready waiting for an instruction from the transmitter for the one
to one test.

3). Now, please pick up the stick, you designated as a transmitter.
Please set the FLMDO to L, and the POWER switch to USB.
Then, please insert it into USB connecter of your PC.

Please confirm the POWER LED being green.

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

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

Setting of Hyperterminal

Bits per second 19200
Data bits 8

Parity None
Stop bits 1

Flow control None

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

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

“& IigHee - HyperTerminal
File Edit Wiew Call Transfer Help

¢ FEKO+UZ REF Test : 2007 Skyley Networksss
. PER test / sender {shift+l .. Retry result)
PER test / receiwver

Continuous T / Pseudo Noise

Continuous Tx / Raw carrier

X Mode

IDLE Mode

Turn to sleep mode

Standby Mode

set RF channel

Manually set UZ2400 register

. Eeseting RF

My MAZ_ADDE = O=0001

Command? = _

I= W0 0 S T WA R ]

Connected 0:00:11 AMSTIN 19200 5-M-1 LM
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5). Execution of the Transmit/Receive Test

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

“& ZigBee - HyperTerminal
File Edit Wiew Call Transfer Help

co 7EKO+UZ RF Test : 2007 Skyley Hetworkss:
FER test / sender (shift+l .. Eetry result)
PER test / receiwver

Continuous TX / Pseudo Noise

Cantinuous T¥ / Raw carrier

Fx Mode

IDLE Mode

Turn to slesp mode

Standby Mode

set RF channel

Manually set UZ2400 register

Reseting RF

M}f MAZ_ADDE = C=0001

Command? 31 {PERE test/sender)

My Profile]

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

send to (Short addr) 7 @ _

To DD G L e b R

Connected 0:01:30 AMSTW 19200 5-MN-1 MM

Now, please input “0002”.

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

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

You may input 10 msec.

Then, the PER test will be executed.

You will see,

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

the number of the received packets,

the calculated PER in %

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

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

_69_



“g ZigBee - HyperTerminal
File Edit Wiew Call Transfer Help

O = g # B

PanID : 2514
Send to (Short addr) 7 @ 0002

send count (dec) T o1 1000
Interval (dec/msec) 7 : 3

[cet channel to 11 (Cmd)

Prepare to send..0K

[3et channel to 11 (Current)]

Fequest to result..0K

[Results]

Fraom D01
To 0002
Sent 1000

Fecieved : 1000
PER :

ny key to the me

Connected 0:00:57 ANSIW 19200 8-MN-1 MWLM

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

the datasheet of the UZ2400 RF chip.

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

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

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

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

“& FigBee - HyperTerminal
File Edit “iegw Call Transfer Help

O = 3 R

Continuous TxX / Eaw carrier
R» Mode

IDLE Mode

Turn to sleep mode

Standby Mode

set RF channel

Manually set UZ2400 register
. Reseting RF

My MAC_ADDE = Qw0001

I= 20000 o s

Conmand? » [My Profile]

MaZ @ FR:ErF:00:01:DC:C4:D2:3A
Short @ 0001
PanIl : 2514

et RF channel)

select Channel:
[-] decrease channel [+] increase channel
[Enter]zet [E=C] Cancel
[A]2405MH= [E]2440MH= [iC]2480MH=

RF Channel : 2405MHz (Ch:11)

. -

CDnnM AHSTW 19200 &-1s MM
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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.

“& FigBee - HyperTerminal
File Edit “iegw Call Transfer Help

O = 3 R

select Channel:
[-] decrease channel [+] increase channel
[Enter]set [EsC] Cancel

C]2480MHz
<| RF Channel : 2465MHz (Ch:23)

FER test / sender (shift+l .. Retry result)
PER test / receiwer
Continuous TxX / Pseudo Noise
Continuous TxX / Raw carrier
R» Mode

IDLE Mode

Turn to sleep mode

Standby Mode

set RF channel

Manually set UZ2400 register
. Reseting RF

My MAZ_ASDDR = Ox0001

pole Rl R s R RN ET

Conmand? »

Connected 0:11:19 AMSTW 19200 3-M-1 LM
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7). Adjusting the output power

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

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

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

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

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

“& ZigRee - HyperTerminal

File Edit “iew Call Transfer Help

FER test / sender (shift+l .. Retry result)
PER test / receiwer
Continuous TxX / Pseudo Noise
Continuous TxX / Raw carrier
R» Mode

IDLE Mode

Turn to sleep mode

Standby Mode

set RF channel

Manually set UZ2400 register
. Reseting RF

My MAZ_ASDDR = Ox0001

pole Rl R s R RN ET

Conmand? = [My Profile]

MAC @ FEIEF:00:01:DC:Cd:D2:3A
Short @ 0001
PanIh : 2514

0 (Manually set UZ22400 reqg)

Register: 203
LReg[203] : 00 = _

Connected 0:15:21 AN 19200 5-M-1 T
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The register bits are defined as follows,

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

For instance, if you wish -15 dB, please input “60”, as follows,
“‘LREG[203] : 00 > 60”
Then, you will start the PER test.

“& ZigBee - HyperTerminal

File Edit Wiew Call Transfer Help

O = g # B

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

Eegister: 203
LReg[203] : 00 » &0
T ——
c¢ FRRKO+US HFE TESL & 2007 Skyley Hetworks::
FER test / sender (shift+l .. Retry result)
PER test / receiwer
Continuous Tx / Pseudo Moise
Continuous TxX / Raw carrier
Rx Mode
IDLE Mode
Turn to sleep mode
Standby Mode
set RF channel
Manually set UZ2400 register
. Eeseting RF
My MAC_ADDE = COwO001
Conmand? »_

I= (D100 20 ) O W0 b

Connected Q1717 ANSIW 19200 8-MN-1 MWLM
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The minimum output power is set by “F8.

“& ZigBee - HyperTerminal

File Edit Wiew Call Transfer Help
W= B DB
A
MAC @ 22:95:00:01:00:00:00:47
Short @ 0001
PanIlD : 2514
0 [Manually set UZ22400 reg)
Eegister: 203
LEReg[203] : &0 » F&
¢ FBKO+UZ RF Test : 2007 Skyley Hetworks::
1. PER test / sender ({shift+l .. Retry result)
2. PER test / receiwver
3. Continuous TX / Pseudo MNoise
4, Continuous TxX / Raw carrier
5. Ex Mode
f. IDLE Mode
F. Turn to slesp mode
2. Standby Mode
9. set EF channel
0. Manually set UZ2400 register
A, Eeseting RF
My MAZ_ADDE = O=00D01
Command? :
w
Connected 0: 15: 26 ARSI 19200 5-M-1 UM
You may find larger PER value with smaller RSSI value in this case.
[Results]
Fram 0001
Ta : QDozZ
Sent 1000
Recieved : 994
PER H 0.4000%
REsI rmax 33 S min 22
Press any key to the menu
“
Connected 0:23:56 AMSTW 19200 8-M-1 MWLM

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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5.2

5.3

5.4

5.5

5.6

5.7

5.8

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 sticks to PCs, then, you will
apply this mode to one of them..

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.

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.

RX Mode

The Menu 5 initiates the receiver mode.

IDLE MODE

The Menu 6 sets the UZ2400 into the IDLE mode.

Sleep MODE

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

Standby MODE

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

The Menu 9 allows you to set the RF channel.

5.10 Manually set UZ2400 register

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

5.11 Resetting RF

The Menu A allows you to reset the UZ2400 registers.
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6 IEEE 802.15.4 MAC Sample Program

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

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

To use the MAC Sample Program, you need to prepare at least two PC with a
USB interface or a PC with two USB interface and two 78K0 UZ Sticks.

The hex files allow you to immediately program to your 78K0 UZ Sticks using the
PG-FPL3 Flash EEPROM programmer, and start the sample application. The hex
files are available at
“C:¥TK78K0¥SAMPLE_UZSTICK¥78KOUZSTICK_MAC_Sample¥Release”

Or, if you wish to tailor the sample program to meet your specific needs, you can
edit the source code, re-compile it with release build to generate a hex file, then,
you can load the hex file on to the 78K0 UZ stick using the Flash programmer
PG-FPLS3.

It supports text chat for one coordinator and 4 end devices at the maximum, if you
prepare 5 sticks and 5 PCs.
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6.1 Programming to the 78K0 UZ Stick

For chatting, please prepare minimum 2, or maximum 5 78K0 UZ Sticks.

You need identical numbers of PCs.

Some laptop PCs do not support full functionality of hyperterminal.

This software has been confirmed at

NEC MATE MY25XCZEG

and, NEC VERSAPRO VY10F/BH-M

Please program the hex files of 78K0_UZSTICK MAC_Sample 01.hex,
_02.hex, 03.hex, 04.hex and _05.hex to each of your 78K0 UZ Sticks using

PG-FPL3.

The hex files are stored at 78K0_UZSTICK_MAC_SAMPLE/Release.

6.2 Setting up 78K0 UZ Stick to your PC

1). Please pick up one of your sticks.

2). Please set FLMDO to L, and POWER to USB, then, please insert it to the PC.
You will see a green LED.
Then, please identify the COM port number of the USB in your PC

at [Control Panel] > [System]

3). Hyper Terminal

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

[Communication] -> [HyperTerminal]

Setting of Hyperterminal

Bits per second 19200
Data bits 8

Parity None
Stop bits 1

Flow control None

(Property -> Setting -> ASCII)

Local Echo OFF
No Line Feed

_79_



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

78K0O UZ Stick MAC Application

2006 Skyley Networks

My MAC extended address
= 123478019ABC0001

Command? >

Then, press Enter,

[Help]
My MAC extended address
= 123478019ABC0001

S: Send Message
M: MLME Associate test
C: Start Coordinator test

Command? >

Please do the same for every pair of your sticks and PCs.

_80_



6.3 Designation of a coordinator

Now, you must decide which stick is a coordinator.
Go to a pair of PC and stick, which you wish to assign the coordinator tasks,
and press C.

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

Command? >

Now the coordinator has started.

6.4 Network Association

For other PCs for other sticks, please press M.

Command? >M

> MLME-ASSOCIATE. request

> MLME-ASSOCIATE. confirm

Short add f End devi
S Associated ShortAddr : 432" Snort address of End device
> Status:00

Command? >

Now, this particular 78K0 UZ Stick was associated to the network as an end
device with the short address of 4321.
Please repeat this step for your third, fourth, and possibly fifth 78K0 UZ Stick.
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On the coordinator side, you will find the following message, if the association is
successful.

Command? > |
> MLME-ASSOCIATE. indication :| Short address of
> from 123478029ABC0001 associated to 4321 associated End

device

6.5 Text Chat

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

At first, you may start with the coordinator.

Press S, then input the short address of an end device, 4321 in this example, then,
input your text message, up to 102 bytes.

Command? >S

> MCPS-DATA. request
> Send to (short address) ? 4321
> Message ? Hello! Short address of

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

Command? >

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

Short address of
Sender

Now, you can reply from the end device “4321” to the coordinator “1975” by
inputting S, 1975, and your reply text.
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7 Mode setting of the 78K0 UZ Stick

The combination table of 78K0 UZ Stick is shown.

Usage case Normal Normal
(Battery Power Flash memory writing
Switch (USB Power Supply) Supply)
FLMDO L L H
POWER USB BAT USB
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8 Revision History

Revision Contents Date

Rev. 1.0 Initial Version September 25, 2006

Rev. 1.1 Correction January 20,2007

Rev. 2.0 Corrections March 1, 2007

Rev. 3.0 Correction about the sample program | July 3, 2007
change.

Rev. 3.1 Correction about the operation August 8, 2007
procedure.

Rev. 4.0 Modification on IEEE 802.15.4 MAC | November 15, 2007
Library

Rev. 5.0 Modification on IEEE 802.15.4 MAC | March 15, 2008

Library
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