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Preface

Software engineers, who wish to become familliar with the design environment of V850
microcontrollers to develop and evaluate applications on the TK-850/SG2+UZ evaluation
boards. Readers are expected to possess the basic knowledge of microcontrollers, C
language, and Windows™ OS. The sample application introduced here assumes the

possession of two to four TK-78K0/KF2+UZ evaluation boards.

Readers will learn how to play around the TK-850/SG2+UZ evaluation board with the V850
design environment.
Construction This manual consists of the following chapters

Chapter 1 Installation
— Installation of the sample program and preparation of the TK-78K0/KF2+UZ boards.

Chapter 2 Experiences
— Experience how to operate the project manager PM+, compiler, and the integrated

debugger while preparing the implementation of the sample program.

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

Chapter 4 Sample Prgram
—How to use the sample program "RF Test Program" and “Text Chat program”

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

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
NEC Electronics Corp. NEC Electronics Corp. assumes no liability for infringement of
patents or copyrights of third parties by or arising from use of a product described herein.
NEC Electronics Corp. established proven quality assurance procedures for all products
manufactured by or on behalf of NEC Electronics Corp. As part of product qualification
process an intensive release test procedure has been established and executed before the
products are released for mass production and delivered to our clients. NEC Electronics 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 neither of TESSERA TECHNOLOGY
INC. or NEC Electronics Corp. can assure the full and error free function and/or the standard
quality level.

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.

ZigBee is a trademark of Koninklijke Philips Electronics N.V. Windows is a trademark or
registered trademark of Microsoft in the United States and other countries. NEC Electronics,
V850ES and 78K0 are trademarks of NEC Electronics Corporation in the United States and/or
other countries. All other registered trademarks or trademarks are property of their respective
owners.



Chapter 1 Installation

Chapterl Installation

This chapter introduces the development tools and explains the installation of the sample program. The sample
program for V850ES in TK-850/SG2+UZ board communicates with the sample program for 78K0 in
TK-78K0/KF2+UZ boards. Installation of the 78K0 sample program to TK-78K0/KF2 boards is also explained.



Chapter 1 Installation

1.1 Development Tools

The following development tools are utilized in the TK-850/SG2+UZ board.

@ Device File DF703283 V2.11

The Device File loads the CPU hardware information into the development tools.
The sample program in this tutorial was compiled for VB50ES/SG2, based on the information in the
device file.

@® Integrated development environment PM + V6.11

PM stands for Project Manager. It is an integrated development environment platform, working on MS
Windows. Editor, compiler, and debugger are managed on PM +.

® C compiler CA850 W3.10 (Code size limited version)
Object code size, compiled by the C compiler CA850 W3.10, bundled in the TK-850/SG2+UZ board, is
limited to the maximum of 128 KByte.

@® Integrated debugger ID850-TK V1.04
Debugging tasks are performed by the debugger ID850-TK on MS Windows communicationing with the
monitor program stored in the Embedded Flash EEPROM in the microcontroller via USB-UART

interface. Once the debugger is initiated, object user code is automatically downloaded onto the on-chip
Flash EEPROM.

@® Flash EEPROM programmer PG-FPL

The programmer is a piece of software, operating on MS Windows. It programs, erases, and verifies
object code in the embedded Flash EEPROM in the microcontroller, via USB cable from PC.
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1.2 Installation of Software Development Tools

1.2.1. Explanation of this CD-ROM

The attached CD-ROM contains Development Tools, documents and sample soft ware.
You can install it using an installer.

1.2.2. Installation of the software development tools

Insert the CD-ROM in the CD-ROM drive. The installer is started automatically.
If it does not start automatically, start SETUP.EXE from Explorer, etc.

gg:- MEC Electronics Microcomputer Develop:

Beadme First

Inztall...

Diocuments
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<1> Selecting |[Install...| from “NEC Electronics Microcomputer Development Tools Setup” open
s the following dialog box.

Select the device file and the tool to be installed using the check box.
By selecting , a device file product can be selected by device name
“Explain” displays an explanation of the selected device file or tool.

To change the installation destination, select Browse.. .|

When all the settings are complete, select |Install...|.

#% Tool Installer x|
¥ DeviceFile Install
DewviceFile: |DFA03283%211 j Search... |
Ingtall... >
v Tool Install
Tools:
- E xit
Product | Slze| -
CasanWwW310 11.444KB
CABR0W3 10 Dacuments 17.612KB
PH+WE.11 15.564KB —
Pr+%E.11 Documents 9.240kE
LDG w120 B132KE
LDG 1,20 Documents 1671KRB
STkER0WZ 11 4 57EKER
IDB500E Va5 Inteqrated Debugaer V3,20 37 952KE LI
E splair:
_I Drrive: C:
Ayailable Space:
;I 15.270,47EKE
D ezstination; Required Space:
C:%Program Files\MEC Electronics Tools Browsze... | 122.87EkKEB




Chapter 1 Installation

<2> To install each development tool, click when the install confirmation screen is displayed. To

stop installation, click .

@ Install the Tools and DeviceFile,

D

(04 ) Cancel |

<3> To install each development tool, click when the software license agreement screen is d
isplayed. To stop installation, click .

InstallShield Wizard

License Agreement

Fleaze read the following license agreement carefully.

Fress the PAGE DO ke to zee the rest of the agreement.

| -
LUSER LICEMSE AGREEMEMT
IMPORTAMNT-READ CAREFULLY:

Thiz User Licenze Agreement ['ULA" iz a legal agreement bebween pou

[either a natural perzon or an entity] and MEC Electronics Corporation ["HEC"]

for the SOFTWARE PRODUCT. Az uzed herein, "SOFTWARE PRODUCT"

means the MEC's computer zoftware products provided with thiz UL, which

ifcludes computer zaftware and may include associated media, printed LI

Do you accept all the terms of the preceding License Agreement? |f pou chooze Mo, the
zetup will cloze. Toingtall CASE0 W 310, vou must accept this agreement.

InztallShield

¢ Back I Y'es > Hao
\/
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<4> Enter the product ID. The product ID is shown on the attached documents [README.HTML].

Installshield Wizard

Please enter the product 1D of the product.

Enter Praduct [D.

Froduct 1D iz written on the caze ar in the accompanying documents.

Froduct (D ||

IrztallS hield

< Back (/HED Cancel

<5> Copying the files is started.

<6> If the setup have completed, a dialog box indicating completion of setup is displayed. Click the

[OK] button. This completes installation of each development tool.
x|

@ Inskallation Finished.
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| Notes on the installation |
Support OS: Windows XP and Windows 2000 (only English version)
Administrator authority is required for this installation.
= Do not use 2-byte and /*:<>?|"¥;, characters for installation directory name and also do not select

installation directory path that contains those characters.

C compiler CA850 W3.10 limit the object size to 128 Kbyte.

About ID850

ID850-TK is software added TK-850 supporting module to ID850QB.

ID850QB in this product is same tools in [IECUBE for V850] and [MINICUBE].

If you already have these products and installed ID850QB, you don’t need to install again. But,
ID850-TK have possibilities not to run by combination of each version of ID850-TK V1.04 and
ID850QB V3.20. The information about combination of these software are put on TESSERA
TECHNOLOGY INC. web site (http://www.tessera.co.jp/eng/index.html) as needed. (A
combination of bundling software in this product is no problem.)

ID-850-TK can set following break points.
Hardware Break 2 points
Software Break 4 points (Internal flash memory)

1.2.3. Structure of Installed Files

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].
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1.3 Sample Environment

This section describes the preparations for the sample programs used in this document. The
preparations consist of installing the sample programs in the customer’s environment.

The installation method and the installation destination are cescribed below.

10
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1.3.1. Installing the sample program

Insert the TK-850/SG2+UZ CD-ROM in your PC. The [NEC Electronics Microprocessor
Development Tools Setup] screen will automatically show up. (if this screen does not show up
automatically, please start setup.exe from Explorer.)

Press the | Sample Program | button to start the Internet Explorer, and then click the
[TK-850/SG2+UZ Sample Program] link.

2 NEC Electronics Microcomputer Developm

Beadme First

Internet Explorer
will show up

Inztall...

Documents
--—-

Link ta MEC Electronics Microcomputer

Exit

3 Sample Programs - Microsoft Internet Explorer

Fle Edit Wew Favortes Tools Help

EI‘@
Ix

bk - = - (@ 4] Y| Diteach GdFavorites Peda 4| By S

Address [ FyDOC|SAMPLE_E.HTML x| e ‘L\nks )

Click the [TK-850/SG2+UZ Sample

Program] link.

Sample Programs

elcome to TE-850/3G2+TZ world

The lower line is the link to download .
The purpose of sample programs is to experience TK-850/SG2+UZ

thlS tUtorIaI g Sample programs consist of the following items

+ TE350
o MACVE50 : Sample program for TE-850/3G2+UZ evaluation kit tutorial gude & Network hbrary
o V850_EF_Test: This program monitors error rate and power

p TEEO
MACTEEQ : Evaluation kit tutorial guide sample program for TE-7E8E.0/EF2+UZ

Click the link of TE-850/3G24TUZ link. and install the sample programs

+ TE-B50/8G24HTZ sample program
o TE-B50/SG2HIZ evaluation kit tutorial uide

Eefer to the tutorial uide about usage.

|&] pere [ [ B8 cocalintranet

s

If the [TK-850/SG2+UZ Sample Program] is selected, the following window will show up.

11




File Download x|

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

File name: setup.exe
File type:  Application
Fram: FASAMPLE

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

Would you like to open the file or save it to your computer?

Cancel | More Infa |

¥ | Elways ask before opering this bpe of file

Please click the [Open jputton.

In case of windows 2000,

Chapter 1 Installation

you will see the [Security Warning] window. Please click .

i'-.! K-SampleProgram For TKE-850,5G2+UZ - InstallShield Wi LI

Welcome to the InstallShield Wizard for
TK-SampleProgram For TK-850/SG2 +U2

The InstallShield{R) Wizard will install TE-SampleProgram Far
TK-850f5GE2+UZ on your computer, To conkinue, click Mext,

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

Cancel

InstallShield wizard for TK-Sample Program starts up

Please click [Next.

i'-.‘!r" TK-sampleProgram For TK-T8KDR/KG3 +UZ - Installshield |
License Agreement
Flease read the following license agreement carefully,
Please read carefully ﬂ

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

User License Agreement

5
it i it e iectotine oo coe_ S

@ 1 arcepk the terms in the license agreement:

nse agreement

InistallShigld
< Back. ( I&extﬁl Cancel |

~———

License agreement screen is displayed.

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

12
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i@ TK-SampleProgram For TK-850,/5G2+U2 - InstallShield Wizard x|

Installshield Wizard Completed

The InstallShield Wizard has successFully instaled
TK-3ampleProgram For TK-850)5G2+UZ, Click Finish to exit the
wizard,

Please click [Finishl.

The sample programs are installded.

The sample program "TK850.EXE" with self-extract file is also intalled. When you need to use the
original sample programs, you can extract the file "C:/TK850.EXE”.

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

13
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1.3.2. File Configuration of the sample program

The sample programs ware the following folders.

4 N

C:/
[ TK850
SAMPLE_SG2+UZz
—  MACV850 LED control application that is used in Chapter 2
V850 _RF_Test  The packet error rate and signal strength indication are
monitored.
This sample program is explained in "4 Sample Program"
TextChat_080729 This sample program uses MAC library.
The text message is transmitted and it receives it.
— TK78K0
‘—SAMPLE_KF2+UZ
MAC78K0 LED control application for TK-78K0/KF2+UZ

N /

14



1.4 USB Driver

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

When TK-850 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 Do not use a USB hub for connecting TK-850/SG2+UZ.

1.4.1. Installation of the USB driver

Install to Windows2000
1. Once the TK-850/SG2+UZ board is inserted to the PC USB terminal, a wizard will be initiated by the MS

Windows.

New hardware wizard [0 Windows20000]

Found Mew Hardware Wizard

YWelcome to the Found New

\? Hardware Wizard

This wizard helps pou install a device driver for a
hardware dewvice.

Click

To continue, click Mest.

< Back

Cancel |

15



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

Method 10 Windows20000

Found Mew Hardware Wizard

Install Hardware Device Drivers

A device driver iz a zoftware program that enablez a hardware device to wark, with

an operating systen.

Chapter 2 Experiences

Thiz wizard will complete the installation for thiz device:

@ LISB <-> Serial

“Search for a.........

A device driver is

needs ditver fles - Selection is confirmed.

inztallation click M

hre device work. YWindows
e and complete the

‘Wwhat do youwiwant the

wizard to do?

& Search for a sutable driver for my device [recommended}

" Dizplay a list of the known drivers for this device so that | can o

driver

Click

< Back

I Hest > I Cancel

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

driver file 10 Windows20000]

Found Mew Hardware Wizard

Locate Drniver Files

YWhere do pou want Windows to search for driver files?

Search for driver files for the following hardware device:

@ USE <= Seri

ial

It is confirmed that "CD-ROM

drives" is checked.

TRZEr The Noppy dizk o

Optional

v CO-ROM dives

[ Specify 3 locati
[ Microsoft Wind

CD befare clicking Mext.

Jely
owz Lpdate

br zuitable drivers in itz driver databaze on wour computer and in
tional zearch locations that you specify.

ok Mext. |F you are zearching on a floppy disk or CO-ROM drive,

Click

< Back

I Mext » I Cancel

16
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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 pour hardware device.

The wizard faund a driver for the following device:

@ USE <-+ Seral

Windows found a driver for thiz device. To ingtall the driver Windows found, chck Mest.

@ d:\driverfrdisfrdibus. inf

Click

| Cancel |

¢ Back

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

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

Found Mew Hardware Wizard

Completing the Found New
.ﬁ'& Hardware Wizard
~§

_\> USE Senal Corvverter

Windows has finizhed instaling the software for thiz device.

Click

To cloze thiz wizard, click Finish.

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

New hardware wizard 200 Windows20000]

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

5

Thiz wizard helps vou inztall & device driver for a
hardware device.

Click

To continue, click Next.

< Bach

Cancel |

7 . The following window is displayed. Select “Search for a suitable driver for my device”. and click NEXT(N)>|.

method 200 Windows20000

Install Hardware Device Drivers

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

Thig wizard will complete the installation for thiz device:

USE Serial Port

Searchfora ..... driver iz a software program that makes a hardware device work, Windows

selection is confirmed. :eélingstzLi,laur new device. To locate driver files and complete the

\What dao you want the wizard to do?

{* Search for a sutable diver for my device [recommendedf

" Display a list of the known drivers for thiz device so that | can o Click
driveer

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

Driver file 20 Windows20000

Found Mew Hardware Wizard

Locate Drniver Files
YWhere do pou want Windows to search for driver files?

Search for driver files for the following hardware device:

@ USE Serial Part

Itis confirmed that "CD-ROM zuitable drivers in its driver databasze on pour computer and in

. " nal zearch locations that you specify.

drives” is checked. Mext. |f you are searching an a floppy disk or CO-ROKM drive,
inzert the floppy dizk or CD before clicking Mext.

ptional zearch locations:

v CO-ROM drives Click
[ Specify a location
[ Microzoft Windows Lpdate

< Back I Mext » I Cancel

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

Found Mew Hardware Wizard

Drriver Files Search Results
The wizard haz finished searching for diver files for your hardware device.

The wizard found a driver for the following device:

@ USE Serial Part

Windowes found & driver for thiz device. To install the driver “Windows found, click Mest.

@ d:hdriversfrdivftdiport. inf

Click

| Cancel |

< Back

19
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1 0. The*USB Serial Port"driver’s installation is completed. Click .

Completion of the USB Serial Port driver installation (Windows2000)

Found Mew Hardware Wizard

Completing the Found New
% Hardware Wizard
3

_\> UUSE Serial Port

Windows has finizhed installing the software for thiz device.

Click

To cloze this wizard, click Finizh,

< Back | LCancel

11. Driver Install was finished.

20
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Install to Windows XP

1. Once the TK-850/SG2+UZ board is inserted to the PC USB terminal, a wizard will be initiated by the MS
Windows.

Installation1(WindowsXP
Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

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

Fiead our privacy policy

Can 'Windows connect to \windows Update to search for
zoftware?

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

Select “No, not this time”

Click

Click, Mest to continue,

Mext » Cancel

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

New hardware wizard 1(WindowsXP
Found New Hardware Wizard

Welcome 1o the Found New
Hardware Wizard

Thiz wizard helps vou ingtall zoftware for:

USE <-» Senial

£ '\,l If pour hardware came with an installation CD

“Install the software...” Selection is 32 or floppy disk. insert it now.

confirmed.

What do you want the wizard to do?

(®)nztall the software automatically [Fecomme
() Install from a list or specific location [Advanc Click

Click Mest to continue,

Mest > Cahcel

21
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3. The “USB Serial Converter" driver's installation is completed. Click [ Finish].

Completion of the USB Serial Converter driver installation 10 WindowsXPO
Found Hew Hardware Wizand

Completing the Found New
Hardware Wizard

The wizard haz finizhed inztalling the software far:

g IJSB Serial Converter

Click
Click Finizh 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
zoftware?
Select “No, not this time”

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

Click

Click, Mest to continue,

Mext » Cancel

22



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

New hardware wizard 2(WindowsXP
Found New Hardware Wizard

Welcome 1o the Found New
Hardware Wizard

Thiz wizard helps vou install zoftware for:

USE Serial Port

“Install the software...” Selection is

confirmed.

o

2= or Hoppy dizk. insert it now.

kgt do you want the wizard to da?

()i nztall the software automatically [Fecommended;

i '\) IF your hardware came with an installation CD

Chapter 2 Experiences

() Install from a list or zpecific lacation [&

Click Mest to continue,

Click

Hext > [ Cancel l

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

Completion of the USB Serial Port driver installation (WindowsXP

Found New Hardware Wizand

Completing the Found New
Hardware Wizard

The wizard haz finizhed inztalling the software far:

(3 LISE Serial Part

Click

Click. Finish to cloge the wizard.

Driver Installation has been finished.
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1.4.2. 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 ‘jew Help

S 28 =1

ago Disk drives -
@ DCisplay adapters

s DVDICD-ROM drives

= Floppey disk controllers

+ ﬂ, Floppy disk drives

+-i=%) IDE ATAJATAPT controllers

+- e Kevboards

+- "y Mice and ather pointing devices
=

+ BB ﬁ;;fs:i adapters It is confirmed that “USB Serial
= Ports (COM & LPT)

Port (COM?)”exists.
(;g" Communications Port I:COMA”/

5B Serial Port (COM3)

F]-[F] [ [F

+ FProcessars

+- @), Sound, video and game controllers Itis confirmed that “USB

+- by Swstem devices ' .

- Universal Serial Bus controllers Serial Converter" exists.
2 Intel{r) 5237 1AB/EB PCI ba USE UniversatHast Cantraller

LISE

Boot Hub

:ltfrl-:ll _onYerter

The screen above shows that the COM port number is "COM3".

To set the COM port for ID850-TK, use "Portconfig for ID850-TK" and specify COM3 after the
software is installed.

When you change the USB port number, the COM port number will be changed as well.

X Attention
Windows2000/XP

Please do not do “Hardware Modification Scan” when you communicate with the
target device.

24
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1.4.3. Uninstallation of the USB driver

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

The USB driver’s uninstall
& D:\DRIVER\FTDI M =3
E

File Edit \Miew Favarites Tools  Help ks

»

eﬂack = \_/j Lﬁ ’:\J Search i Folders = |3

 Address ||E'| D:\DRIVERYFTDI V| 5

Y 8 8

FTBUSUL I  Frcserco.dll FTDZxx. dl FTLang.dll

3 3 8 8

feseruiz dll FTDIUMZE,IMI  FTDE2X.H Eﬁ.pplicatiung Installation
i MNotes Guides

Double clilil 5 g [} [}

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

17 objects

After TK-850 is detached, please click is .

Driver uninstaller
FTDI Uninstaller X

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

Press Continue to uninstall the dii i
Click

y 4

Cantire Cancel

25



Please click [Finish

The driver's uninstall completion

FTDI Uninstaller

Deleting files ...

Deleting registry entries ...

Press Finish to exit.

Uninstalling VID_0403&PID_6010

X

Click

Continue

26
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Chapter2 Experiences

In this chapter, you will experience how to use the development tools with using the sample

programs. The development tools are :
- Integrated Development Environment, PM+
- Integrated Debugger, ID850-QB

You will be able to understand how to use the development tools and the concept of project files
which you need for producing application programs.

27
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&
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Start-up PM+

&

Open the workspace for a project

&

Check Debugger Settings

&

Check Board Settings

&

Compile for an execution file

Debugging

~

&

~

Starting integrated debugger (ID850-TK)

&

Executing program

&

Stopping program

&

Terminating integrated debugger (ID850-TK)

\C

)/

&

Terminating PM +
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2.1 Starting up PM+

Now you start to experience development tools.
To start up PM+, please select [Programs] -> [NEC Electronics Tools] -> [PM+ V6.11] in the
Windows start menu.

~lBix]
File Edit Find Layer View Project Buld Tool Window Help
| & -0 S H|&R & & 0| %W _oon Hes+ -[=Ee
Il =i PRI
RET [ ouear = _ioixi
Fies | bamo | - Tzor) —
. Mo ‘workspace
L] 37
Start build [ Lt et fr g

29
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2.2 How PM+ looks like

In PM+, a project is defined. A project comprises of (an) application program(s) and environment.
In a project, editing, building, and debugging of source codes are managed by PM+. PM+ also
defines a work space. A work space comprises of one or more projects, and managed by PM+.

Menu Bar
Tool Bar
Fii PM-+ - No Workspace [OutPut] =10x|
File Edit Find Layer View Project Build Tool Window Help
- /
|% -0 H|SR&| 4 = 2| Gafwc oo j\{-»+-\|§|ﬁ\?|
I =l S0k A s X |
R o | R
Fies | tem | - [rEom) =

. No'wWorkspace

\ L1 [

Start buld \ \‘ T T LiRikt 4

Al

Project Window Output Window

Project Window: A window where the project names, source files, and include files are displayed
in a tree structure
Output Window: A window where build execution status is displayed

E> For details of the menu bar and the tool bar, please refer to the PM+ User’'s Manual.
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2.3 Open a workspace (projects)

In this section, you utilize an already existing workspace.

E> For creation of a new workspace, please refer to the “2.14 How to create a new PM+

workspace”.

The workspace that you use in this section contains the completed version of the LED
control application source files and project settings.

In the menu of the PM+, please select [Files] -> [Workspace], then, choose
“C:/TK850/SAMPLE_SG2+UZ/MACV850/macv850.prw”.

E> If you have not set your environment, please follow the explanation in the 1.3 Sample
Environment

=10l x|
[Fie Edt Find Layer view Project Buld Tool twindow Help
Mew ChrHh
- -
Open... ChrHO hg Elq‘l‘ J| R ”Elﬁl ? ‘
st .. P EEEEIE]
Close J ‘ i |
T =101 JRI=TE
! § - [EOF] ﬂ‘
Close Workspace:
Saye Chrl5)
Save As..,
Change Source Fils Mame.,,
Save Al Source Files
Prink Preview
Print. .. ChrHP
Recent Fle
Piecent Waorlspace:
Exit PM4+
KNl 7
[ —— T T LiRikt 4
Please open the directory you
installed the sample program
Open Workspace |
Look in: | ) MACvESD x| &« @k E-

“macyES0, pri

P —
File name: |macv85EI. prvt Open I
Files of type: IW’orkﬁpace File[". prw] j Cancel
Help |
S

4
If you select the "macv850.prw” file, please open it by the | OPEN | button.

S
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.FE PM+ - macy850.prw [OutPut]

Chapter 2 Experiences

File Edit Find Layer Wiew Project Buld Tool Window Help

The workspace “macv850.prw”

is loaded

=10l x|

| % -0 S H| &R 4 B 2| Gafmec_eoon

S« %+ -2z

e

“ | MAC application -850 5 eries

lfpebug Buid

= ProjectWindow

Files | Mema |

=10 x|

- |[ECF]

=iy v850 Ser

[:l Include Files
[:I Froject Related Files
{2 Other Files

& MAC application

Project Group

S

Project

=101 %]

-

A

For Help, press F1

[ T kit 4

The workspace file "macv850.prw" contains one project called "MAC_application". You will use this

project "MAC_application".
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2.4 Check Debugger Settings

The debugger settings have been set by the project file as well. However, because those settings
are important for debugging, some settings are covered in this section.

Select "Tools" on menu bar, then "Debugger Setting...".

i PM+ - macv850.prw [DutPut] =10l =]
File Edit Find Layer Wiew Project Build | Tool Window Help
: iler Common Options. ..
- O & g ol P « %+ - = ‘
J O n | @ lﬁ | é{) Section File Generator Options.., a| HE’: ?
“ [MAC application - V350 Series v ||Deb  Compiler Options... @ & 2| HE ‘

Assembler Options. ..

Files | Mema I ROM Processor Options. .. j
Hexa Converter Options. ..
= r@ V850 Series : 1 Project(s) Static performance analyzer Options. ..

=& MAC application
E- Source Files
- Include Files

-[Z Project Related Files

------ (22 Other Files ReqiEtar
Start up Ex-tool 3

File Compare...
Device File Installer

PM+ Settings. ..
Font...
Customize. ..

Record the Key Operations
Elay Back

Saye the Key Operations, ..
Load the Macro File...

Flay Back the Macro File...

Register the Macro Files...
Flay Back the Register [Macro 2

LU Ay

Change debugager settings [ Lt it et

34



Chapter 2 Experiences

Check if "ID850-TK V1.04" is selected on "Debugger".

Debugger Settings il

O ption: I

Debug T arget
Debug Target File;
I CATEBAISSAMPLE _SG2+UENMACY B50NappshD el:uug\maj

[T Execute Symbol Reset after Download

¥ Execute CPU Feset after Download

Debug Options

[T Downloadthe Debug Target Files in the same Project Group

Debug Target File List;

k. Cancel Help

If you cannot select "ID850-TK V1.04", select "Project" on menu bar, "Project settings" ->
"Tool version settings" -> "Detail settings" -> then select "ID850-TK V1.04".
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2.5 Check Board Settings

Chapter 2 Experiences

Before connecting the PC and the TK-850/SG2+UZ with USB, you should check the setting of

swiches on the board.

Set the switches of the TK-850/SG2+UZ as follows.

JP1

1-2 short (USB side)

SWi1

Bit1 ON
Bit2 ON
Bit3 ON
Bit4 OFF
Bit5 OFF
Bit6 OFF
Bit7 OFF
Bit8 OFF
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Next, the COM port number allocated by connecting the TK-850/SG2+UZ board with PC is set by
"Portconfig for ID850-TK".

Then, please select Portconfig

at [Programs] ->[NEC Electronics Tools]—[ID850-TK]—[V1.04]—[Portconfig for ID850-TK].

You will find the following window.

Set the COM port number, which selected by connecting TK-850/SG2+UZ board and PC and which
confirmed in "1.4.2. Confirmation of the installation", by clicking "Port" on "Portconfig for ID850-TK"
window.

Portconfig for ID850 10| x|

Paort: COME —

[Setting: Cancel
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2.6 Compile for an execution file

You now create the execution file of the project. This task is called Build.
Please select the build button E , or from the menu [Build], please select [Build].

i PM+ - macyB50.prw [OutPut] = [=] 3
File Edit Find Laver Yiew Project Build Tool ‘Window Help
J%vag’*ﬂ|§@,|g&;ﬁ|ﬁﬁ|mc_mnﬂ j|¢¢+—|]§|ﬁ‘?‘
H [MAL appication - V850 Series | Debug Buid = a’e(—.‘)—f—* L AW E |
=101 IS =] B
Fies | bemo | - [rzor ﬂ
E|--' ¥850 Series : 1 Project|s]
£~ MAC application
-2 Source Files
(23 Include Files
D Project Related Files
L[] Other Files
Build is executed
|« |
For Help, press F1 [— L1ty gz
PM+ |

L]
-l ) 13500 Build completed normally.

Build is completed.
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2.7 Start Debugger

In the PM+ window, please select the debug button m , or please select [Build] -> [Debug] in the menu.

If you do not see the debug button, please select [Tools] -> [Debuggers] in the menu of the PM+, then,
choose “ID850-TK V6.11 Integrated Debugger”.

£ PM + - macv850.prw [DutPut] i [ ]
File Edt Find Layer View Project Buld Tool Window Help

B0 S| &R 5 R GyMecaon ﬂ\ﬁ»+,—.@@’?|

| [Mec sppication -ves0Seriss ][ Debug Buid B X P AE 3

—lalx| -lalx|
Files |ME.W| - Program Files\NEC Electronics Tnnls\cnsm\ma.1D\bm\ca§
- Program Files\NEC Electronics Tools)CAS504T3.10%bin)cal
= g ves0 Series : 1 Project(s] - rC:yProgram Files\NEC Electronics Tools)CABS0YT3.10%bin)cat
=@ MAC application - *C:\Program Files\NEC Electronics Tools)CASS504T3.10Vbin'cat
10 Sounce F‘_'es - "C:yProgram Files\NEC Electronics ToolshCAS504T3.10%binh cat
{0 Inchde Files - "C:yProgram Files\NEC Electronics ToolshCAS504T3.10%binh cat
g Projsct Related Files - *C:\Program Files\NEC Electronics Tools)CASS504T3.10Vbin'cat
~[ 0 Other Files - "C:yProgram Files\NEC Electronics ToolshCAS504T3.10%binh cat
- "C:yProgram Files\NEC Electronics Tools)CASS0\TU3.10%bincat
- "C:yProgram Files\NEC Electronics Tools)CASS0\TU3.10%bincat
- rC:yProgram Files\NEC Electronics Tools)CASS0YU3.10%bincat
- rC:yProgram Files\NEC Electronics Tools)CASS0YU3.10%bincat
- rC:yProgram Files\NEC Electronics Tools)CASS0YU3.10%bincat
- rC:yProgram Files\NEC Electronics Tools)CASS0YU3.10%bincat
- rC:yProgram Files\NEC Electronics Tools)CASS0YTU3.10%binast
- rC:yProgram Files\NEC Electronics Tools)CASS0YU3.10%bin\ ldf
- rC:yProgram Files\NEC Electronics Tools)CASS0YTU3.10%bin\ror
-+
- Build Total error(sj : O Total warning(s) : O +
-+
- pownload C:\TRS50%SAMPLE_SGZ+UZY MACVSS0Y apps) Debughmas_app.

For Help, press F1 [ ID850-TK is initiated, and the

Configuration window will show up

Configuration N

e [ )
’7Name. uPD [FOF3281Y = I ain DEL{RMHz]

= T
Internal Memary

I ultipl rate Restore

. J84 - > R
ROM: KBytes Project...
RiaM: [32758 7] mytes || SHEDSCKEE About...

Help

Data Flash: ID" 'l KEBytes
I~ | Use Diata Flashl 'l ’7

"Proglammable 1/0 Area ‘

[ Start Address I

— Perpheral Breale 1 = Maonitan Elack 7 = N-wire |/F

€ Breal £ Sustem
IDCK=1UMHZ Vl

& Won Break 5 [ser

hlask
= w2k w2 I HLDRE T RESET ) Snar

I~ wigdls I BBINT [T MODE 0,1.2) | Target Depend Vl

i~ Memory Mapping
Acoess Size: @ gpit O BBt 2Bt o]
remnory Attribute: I apping Address & Chip Delste |

Target j I o I j

Click
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You are asked to confirm the

download of the load module file

ID850-TK |

\ ? ) WF700: Do wou want to download Load Madule File?

Please click to download the load module file.

The load module file is now downloaded
into the on-chip Flash EEPROM of CPU

x

CATKAEMSAMPLE _SG2+UZWACYEEhappsh,
Debugimac_app.out
object loading...

Cancel
If the download is completed, C source list
will be displayed in the debugger window.
4 1DB50-TK : app.pri =[5

Fle Edt View Option Run Event Browss Jump Window Help

o e [ | = | w o] 2| BB | BiRees Qla&R =65 B[S

Scach. | << | v | Watch | Guick.. | Refiesh | Close |
92 oid main{uvoid?
e hﬁ
94 BYTE *ptrTemp;
95 BYTE i
< 26 BOOL bEndDevice = FALSE;
pe 97 BYTE chngfddr = 8;
98 char s[6B1;
29
160
161 I
1082 /7 ROM (rompsec section> —> RAM
103 int ret;
1684
185|}7 cnet_main(>;
= 166 ret = _rcopy{&_S_romp. ALL_COPY)>;
187
108 Ies
189 /7 Initialize
118/~ USUC = Bx81 7+ System clock = 2BMH=z
111|pr UDTHM2 = BxB8; #7 stop watch dog timer
i}g 4 RCM = Bx01; ## stop RingOSC
114 I e
115 /7 Initialize Ports<for LED.Key.and so on>
pe 116 Initialize_Ports(>;
= 117 Harduvare_Initialize<);

[mac_app.c#93 [oooonao4
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If the debugger failed to communicate with the monitor program on chip, the error message F01b1
will show up.

x

& FO1b1: Can not communicate with monitor program, Please terminate the debugger and check the power of CPU board or the connection of cable then restart the debugger.

In this case, please confirm the following items,

1. Power supply to the TK-850/SG2+UZ board
2. Please make sure the following settings in the SW1.

SW1 -1 ON
SW1-2 ON
SW1-3 ON
SW1-4 OFF

3. Please make sure the COM port, where you connected the TK-850/SG2+UZ board.
The COM port number you set up in the utility “Portconfig for ID850-TK” shall be identical with

the one found at at [Control Panel] -> [System] -> [Hardware] -> [Device Manager] -> [Port] in
your PC.

"Portconfig for ID850-TK” may be found at [Programs] -> [NEC Electronics Tools] -> [Portconfig
for ID850-TK].

If you correct one of the three items, please re-start ID850-TK.
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If you find the error message Ff603, it means the ID code is wrong.
x|

& Ffa03: Incorrect ID Code,

If you press , you will see the following Configuration window to set the ID code.

x
Chip Clock oF
’7Name: uPD I?UF3281Y -l ‘ Il ity S Hz] l_

- Cancel
r Internal Memory———————— Multiply rate m
ROM: i KBytez e Project...
Sufy MEERHE]

About..

R: J2765° ~ | Bytes
Data Flash:  |0° | KBytes ’7

Help

I™ | Use Data Flash I 'l
Programmable [/0 Area
’7|_ Start Address I ‘
r— Peripheral Break 1 = Moniton Elack 7 = N-wire |/F
7 Break ) System
IDCK=1DMHZ vl
& Won Break & [ser

—kask
= W0 IEf R TR T HLDRG T RESET T STOF

I~ wall I BENT T WMODE 0,7.2 ITargelDepend v[

— Memory Mapping
Access Size o+ 8Bt " 1BBit 328t
Memory Attribute: Mapping Address & Chip Delete |

Taiget j I = I ﬂ

Add

The default value of the ID code in the sample program is “FFFFFFFFFFFFFFFFFFFFh”.
This ID code can be changed on the "Device" tab screen from "Compiler Common Options...".

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

When the ID code is forgotten, it is necessary to delete all flash memories with built-in CPU.
Please delete the flash memory by installing "PG-FPL" from CD of the attachment.

Please refer to Chapter 3 for the usage of "How to use PG-FPL".
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2.8 Run Programs

Integrated DebuggerID850-TK displays the status information in the CPU. It also controls the
monitor program.

The default opening window of ID850-TK looks like as follows,

Menu Bar Tool Bar

<Main Window>

&% ID350-TK : app.prj 13l x|
File Edit Wew Option Run Event Browse Jump Window Help

i » [ = [ oo 2 | ElE0 | B Qlalsle = mw V]|

mgf_app.c#50 00000004 lBreAk | v
Status display area Status Bar

E> For more detail, please refer to the user’'s manual of ID850-TK Operation.
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2.9 Execute the program

You now execute the program in the debugger.

In the ID850-TK window, please press the re-start button |'_| , or please select [Run]—[Restart] in

the menu bar.

D850-TK : app.prj
W\l‘iaw Option  Run  Event Browse Jump ‘Window Help

LI Wat:hl Quick... Hefreshl Close |
pMoid main{void>
e
*ptrTemp;
BYTE ij
= BOOL bEndDevice = FALSE;
o BYTE chnghddr = B8;
BT H
"
/7 ROM (rompsec section) —> RAM
int ret;
cnet_main(;
[ ret = _rcopy(&_S_romp. ALL_COPY>;
s
## Initialize
i USUC = Bx81; ## System clock = 28MH=z
td WDTHZ = Bx88; ## stop watch dog timep
4 RCH = B8x@1; #7 stop Ring0SC
ds
## Initialize Ports{for LED.Kev.and so on)
< Initialize Ports{(>;
Hardware_Initialize();

mac_app.c#93

|ooooooos | |EREAK

i [D850-TK : app.prj
File Edit Wiew Option Run Ewvent Browse Jump ‘Window Help

_LI Wat:hl E!u\ck.l Hefreshl Close |

boid mainCvoid>

BYTE *_"ptl'-Temp;

i

BOOL bEndDevice = FALSE;
BYTE chnghddr = B;

char HLTH

s
#7 ROM (wompsec section? —> RAM
int ret:

4 cnet_maind{;
ret = _rcopy(& _S_romp, ALL_COPY)>;

s
/7 Initialize
USUC = @x81;
WDTHZ2 = B:08;
RCHM = Bx81;

## Bystem clock = 28MHz
/7 stop watch dog timer
2/ stop RingOSC

NN

s

Initialize Ports(>;
Hardware_Initialize<?;

#7 Initialize Ports<for LED.Kevy.and so on)

While the program is being executed, the status bar is red.
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2.10 Halt the program execution

How to halt the program execution.
Press the halt button Ll , or please select [Run] -> [Stop] in the menu bar.

D850-TK : app.pri =101 x|
AEdit Wiew Option Run Event Browse Jump Window Help

( 0[] = o] 2| B|5 m| B2 Qla|
IE Source (mac_app.c)

_LI Wwatch I Quick... | Refresh I Close |
boid mainCvoid>

BYTE *_"ptl'-Temp;

ij

BOOL bEndDevice = FALSE;
BYTE chngAddr =
char HLTH

s
#7 ROM (wompsec section? —> RAM
int ret:

4 cnet_maind{;
ret = _rcopy(& _S_romp, ALL_COPY)>;

s
/7 Initialize

USUWC = @x@l; /7 Bystenm clock = ZOMH=
WDTHZ = Bx88; /¢ stop watch dog timer
RCHM = Bx81; /7 stop Ring0SC

s
## Initialize Ports<{for LED.Key.and so on?
Initialize Ports(>;

Hardware_Initialize<?;

NN

The program is halted

D850-TK : app.prj
File Edt Yiew Option Run Event Browse Jump Window Help

Y S S S | ]

Si Assemble
> | Wach | uick.. | Refiesh | Clese |
Z0067£00 Hispose O=0, 29, Ip, [1a]
0001ES02[| inc_dhcptimer 24576585 ld.w —-0x7a%([gp]. rl0
: O001EG0E) 4152 add 0xl, rl0
O001ES0B) 64576585 st.w rl0, -0=x7adc[gp]
0001ES0Q 7f00 jmp [1p]
0001ESOH | inc_teptimer 24576185 1d w —0=7aal[gp]. »i0
0001ES12) 4152 add 0xl, rl0
O001EG14] 64576185 st.w rl0. -0x7aal[gp]
O001EG18) 7f00 jmp [1p]
ON01ES1Al| sys init 7f00 jmp [1p]
0001E51Q| nsleep a007=100 prepare r28, r29, lp, 0=
[ 0001ES20 06=0 mov rb. r28
0001ES22) bfff3abh jarl _get_systiner. lp
O001EG26) elel cmp r0, r2@
ON01ES28) fae8 mow rill, r29
ON01EG2A a3nd bnh _mslesp+Oxle
0001ES2d bEfffS2f1f jarl _cnet_singls_routirn
O001ES30) 1430 mov 29, ré
O001EG32) biff20b5 jarl _elapsed_systime, 1
DN01ES36) easl cmp ri0, r2@
[ DN01EG36) abfd bh _mnslesp+0xl10
ON01EG3A) 4006££00 disposs 0x0, r28, »29,
0001ES3H | cnet_ready =031 cnp r0. ré
O001EG40) c20d bz _cnet_ready+0xla
O001EG42) 26570100 ld.w 0=0[x6], rl0
(1)

e --- 0001E4FE EREAK ‘Manua\ Break

After the program is halted, the status bar is not red.
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2.11 Terminate the debugger

To terminate ID850-TK, please select [Files] -> [Exit] in the menu bar.

IDB50-TK : app.prj 1ol x|
File Edit VWiew Option Run Event Browse Jump ‘Window Help

S5l ik lt_l BB m| B8 Qlase =855

Save fs...

Close
Download. ..
ILIUTd I‘dfludule.” “atch I Quick... I Refresh | Close |
e 40067£00 Hispose 0=0. r29. 1p, [14]
Project y c_dhcptiner 24576585 1d.w —0z7a%9%[gp]. rl0
. 4152 add 0=l, rl0
Enrviranment L 64576505 st.w r10, —0x7a%[gp]
7{00 imp [lp]
AR cptimer 24576165 1d.w -0z7aallgpl. r10
4152 add 0=l, rl0
_I 64576185 st.w rll, -0=x7aal[gp]
s 700 jmp [1p]
[ =v=_init 7{00 Jnp [lp]
0001E51] | m=leep 8007=100 prepare ri8, r29, lp. 0=
P O001ES20) O6el nov rh, r28
O001ES22| bfff3abs jarl _get_systimer. lp
O001ES 26| elel cnp r0. r2d
O001ES2 Oae8 mov rll, r29
O001ES24 830d bnh _msleep+ixle
O001E52]] bfff52ff jarl _cnet_single_routir
O001ES 30| 1430 nov r29, reé
O001ES32 biffz0bs jarl _elapsed sy=time, 1
0001ES36| easl cnp 10, r28
e O001ES 38| abfd bh _mslesp+0=10
e O001ES34 4006f£00 dispose 00, r28. r29, 1
0001ES3H [ cnet_ready =031 cmp 0, r&
O001ES40| c20d bz _cnet_ready+0xla
O001ES42 26570100 1d.w Ox0[r6], rl0
- KU

b= - |oooiE4FE | |EREAK [Manual Break v

The dialog to confirm termination is displayed

0-TK X
This will end waour Debugger session,
Do ol wank bo save the settings in the project file #

Yes ) Mo | Cancel |

Please press , to store the environment and terminate ID850-TK.
Please press , to abandon the environment and terminate ID850-TK.
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2.12 Sample Application

This sample program utilizes TCP/IP and HTTP on the TK-850/SG2+UZ board, and wireless
communications of IEEE 802.15.4 between one TK-850/SG2+UZ board and up to 4
TK-78K0/KF2+UZ boards.

We call the TK-850/SG2+UZ board “Coordinator” and the TK-78K0/KF2+UZ boards “Devices”.

TK-850/SG2+UZ !

N (Coordinator) ; &z .

TK-78KO/KF2+UZ .-~
hEY (Device2) .-~

Preparation of TK-78K0/KF2+UZ

Now, you are going to write the sample programs to 78K0/KF2 built-in flash memory with using the
writing software PG-FPL3, which is bandled to TK-78K0/KF2+UZ.

Set the switches of TK-78K0/KF2+UZ as shown below, then write the file "mac_app.hex" under the
directory "C:/TK78KO/SAMPLE_KF2+UZ/MAC78K0/apps/Release", which is installed in the section
"1.3.1. Installing the sample program".

SW1 -1 ON
SW1-2 ON
SW1-3 OFF
SW1-4 OFF
SW1-5 OFF

SW5 UART side

Write the same sample programs to the other TK-78K0/KF2+UZ.

When you run the application, you can run it as stand-alone system by setting JP1 to 2-3 pin short
and using 006P battery connected to CN2.
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Operation Procedure

(1) In case you intend to execute the sample program without using the debugger, please set the
mode switch as shown below, and then, please make a hardware reset by the reset push
switch.

TK-850/SG2+UZ
SW1-1,2,3,and 4 OFF
SW1-5,6,7,and 8 Not cared

TK-78K0/KF2+UZ

SW1-1,2,3,4,5,6, OFF
and 7

SW1-8 ON
SW5 UART

(2) Please connect your PC to the TK-850/SG2+UZ board with a LAN cable.
The LAN cable shall be cross, not straight.
(3) Please apply the power source to the TK-850/SG2+UZ board, batteries or powered USB.
Then,
[1] In your PC, please open [Control Panel] -> [Networks] -> [Property] -> [TCP/IP] ->
[Property]. Please set the following IP address and the subnet mask.
- |IP address: 192.168.0.x x can be any value between 1 to 99, or 101 to 25.
- Sunet mask: 255.255.255.0
Please close the TCP/IP set up window.
[2] Please start you web browser, such as MS Internet Explorer.
[3] Please connect your browser to http://192.168.0.100
You can modify the URL later at [8] Configuration -> Network
[4] Please apply power to the TK-78K0/KF2+UZ boards.
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(4) You may see the following image in your browser.

You can come back to this image, anytime if you select [Display] -> [Network Configuration].

Z Cannot find server - Microsoft Internet Explorer

| Eie Edt yiew Favorites Tools Help
Qs - D - ) &) ] Psowar ormons @) (3- L [5 B

|| aoress [&] etpignisz.160.0.100) 8 e

Network configuration

When Please click "Update" to retrieve the latest status
Updale

Display

‘ ® Network
configuration
Coordinator

Configuration

* Date
® Network

® lricing Flash
EEPROM

Device 1 Device 2 Device 3 Device 4

(5) If a Device is connected wirelessly, you can see the red line.

A Cannot find server - Microsoft Internet Explorer _-_F!_I_i_i

| Ble Edt Wew Favortes Tooks Help | &
. P~ Ty S_ 1L —

[Qret - © - ¥] 2] (| Psemen Glretss @] (3- 5[5 B

| address [&] hutp:/1152.168.0.100/ =] Eco ||unks >

Network configuration

When Please click "Update” to retnieve the latest status

Display

Update

* Network

configuration
* lste Coordinator

Configuration

s Date
® Network
e Writing Flash

EEPROM

—

-~
N
-~ _Devir_el - Device 2 Device 3 Device 4

Note 1 ] Dore: [T [ nkemet 7

Upto 4 devices can be connected in the sample program. To display the latest status, please click
the “Update” button. The pink line indicates it is not connected.
The coordinator checks a device in every 30 seconds.

Note 1: If you double click one of the device green box connected with a red line, you will jump to (10).
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(6) If you select [Display] -> [Date], you can find the time the sample program has.

()

- Cannat find server - Micrasoft Internet Explorer

=0l
IEF e Gan s ) ) 4
Qeak - ) - \ﬂ @ ,‘ /":Seum ‘;‘,"‘fﬁwurnas Q“: =S ‘
| Address [] huto:if152.168.0.100/ =l e |Juns »
Display Please go to the Date of Configuration in the left nawgation column to adjust the date or the tune
* Netvork [Date | 2000101/01 00.06:01 |
.!! ration
ontiguracion Back
* Date
e Network
e Writing Flash
EEPROM
Elvene [T [iemet 4

¥ The default time is 2000/01/01 00:00:00.

'You can set your time by selecting [Configuration] -> [Date]

'3 Cannot find server - Microsoft Internet Explorer

_io| x|
| Ele gdit View Favortes Took Help w»
[Qe - © - 1) 3] Q| Psswr Formons @) (- (3 B
| Address [£] ep:ff152.165.0, 1001 e |[uks »

Setting at date
Display Please click "Settng” button after mputting each item.
s Network Seftting Reset
configuration
 Date
IConfiguration ]Data ]
EX) 20050411210930
EEPROK Back
[&] hetpif{152.168,0.100jcgiftmeanfig, cgi [T [ mkermet 4
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(8) To setup networks, please select [Configuration] -> [Network].
You can modify the network configuration in this window. However it will be adopted only after the new configuration
is downloaded in the Flash EEPROM.

o

| Fle Edt view Favortes Tools Help i

[ @k - ) - [x] 2] D] Dsenan prmones @) (2 12 T3 B

| address [&] rtp:fiis2.168.0.100) e |[uk >
Network sctting

Display Please "Store”, after mput of parameters

Network Store Reset

configuration
+ Date The set value is reflected by reboot after wniting of Flash ROM.

Configuration

TP Address|[192.168.0.100

Metmask | [255.265.255.0

® Flash
EEPRON Gateway  |[192.166.0.254

Back

| €] hetpif{192.168.0.100/cgifneteanfig.cl [T T [ mmtemet 7

(9) You can open the Flash programming window by selecting [Configuration] -> [Writing Flash EEPROM]

=

|| Be Edt Wew Favortes Took Hep L

| Qe - D - [x] [F] (D] Psemeh Fpravoiss €8] (13- 12 (5 B

| | agaress [ ] hitp:i/192.168.0.100, = Bso ||unks »‘
Writing in Flash ROM

Display When "Execution” button is clicked, data is written in ROM

o Nercuwork Exacution

configuration

D
*, Please never do the operation from Web and
"TK" board (reset and power supply determunation, etc.)
lconfiguration while processng writing to FlashROM.
s Date
e Hriting Flash Back
EEPRON
[€] pone [ [ tntemet #

% Please click Execution to store the current settings.
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(10) If you click a connected device, you can find the following window

3 Cannot find server - Microsoft Internet Explorer =0l x|
| Ble Edt yew Favortss Jook el | &
e A L=
\QM > RnNE ZI\I‘/*"SMH *.( Favorkes @‘ R F B
| | address [&] hitp:i192.168.0. 100 EEENE
Display Please "Store”, after input of parameters. Note 1
Store )'
o Network =
configuration Coordmmator
He »”  Note 2
contiguration
-
e Date > Note 3
» Network
s Uriting Flash
EEPRON
0000472295891a15
2
0
200000101 00:00:00
I
» Note 4
I
Device 1 —” Note 5
=
E]oene 7

\Nl T

Note 6 Note 7

Operation on the WEB browser:
Upper half is the coordinator,
Note 1: If you click the SW3 of the coordinator, LED3 on the physical Device 1 becomes on, and then, off.
Note 2: If you click the SW2 of the coordinator, LED2 on the physical Device 1 bewcomes on, and then, off.
Note 3: If you click any LEDs of LED1, LED2, LED3, or LED4, the corresponding LED on the physical board will

become on, and off.

Lower half of the window indicates a Device:
Note 4: Status information of the Device,
- Address : This is the Mac address of the Device in IEEE 802.15.4.
- Temperature : Measured on the Device
- SW pressed : Indicates which switch was pressed on the Device.
- Time pressed : Time stamp of the pressed switch.
Note 5: LEDs, LED2, LED3, or LED4, can be on and off.
Note 6: If the SW3 of the Device is clicked, LED1 of the coordinator is on and off.
The information at the Note 4, SW pressed, and Time stamp, will be updated.
Note 7: If the SW4 of the Device is clicked, LED2 of the coordinator is on and off.

The information at the Note 4, SW pressed, and Time stamp, will be updated.

To update to the latest status, please click the “Store” button.
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Operation on the board:

On the TK-850/SG2+UZ board,
(1) By pressing SW3 on the TK-850/SG2+UZ board, LED3 on the Device1 becomes on and off.

(2) By pressing SW2 on the TK-850/SG2+UZ board, LED2 on the Device1 becomes on and off.

On a TK-78K0/KF2+UZ board,
(1) By pressing SW3 on a TK-78K0/KF2+UZ board, LED1 of the coordinator becomes on and off.

(2) By pressing SW4 on a TK-78K0/KF2+UZ board, LED2 of the coordinator becomes on and off.

Please note an LED manipulated on board is not reflected on the Web browser.

(11) If you click a device, not connected with a red line, you will see the following window.

; TK-850,/5G2+UZ - Microsoft Internet Explorer =
Fle Edt Vew Fovortes Tools Help |
dback + = - (D[] & | Qoeach [CFavortes Dveda B | By S

=] Pae Lk

Address [€] hitp://192.160,0,100

TE-850/3G2+UZ Web Server
404 - Page not found

Display

* Network

configuration

» Date

Configuration

* Date

4

* Network

e Iriting Flash

EEPROM

[ | meermet

&) pone
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2.13 Create hex files

In this section, how to create a HEX file, which you need for writing programs to TK board with
PG-FPL (without debugger), will be explained.
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Select "Build" on menu bar, then "Select Build Mode".
The window "Build Mode" is opened.

x
Build b ode:

Releaze Buid j Cancel |

Debug Build

E$_ Help |
Add...

Hemowve

H

Select "Release Build" for "Build Mode", then click :

Next, select "Tool" on menu bar, then "Hexa Converter Option".

The window "Hexa Converter Option" is opened.

Confirm "Use This" is checked and the file path/name for HEX file is specified on "File" tab.

The screenshot below shows to create a HEX file with the name of "mac_app.hex" in "Release"
directory under the project directory.

Hexa Conyerter Options El
File: | Dptiu:unl I:Ithersl

v Use This
Output File[-a]:

|F| eleazehmac_app.hex Browse. ..

Command Line Options:

-0 Releazetmac_app.hex -fz

E
[

—
( k. I Cancel | Lpply | Help |
U/
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iy
Click rebuild button == on PM+ or select "Build" on menu bar, then "Rebuild" to create the Hex
file.

i PM+ - macyB50.prw [OutPut] 101 x|
File Edit Find Laver Yiew Project Build Tool ‘Window Help

|2 DB E (&R 4 B & | Ffwwceoon e+ -le@
H [MAL appication - V850 Series | Debug Buid S| s HE): X R E |

-0 T -I0ix

E|--' ¥850 Series : 1 Project|s]
=& MWAC application
D Source Files
D Include Files
D Project Related Files

? |

-

<] ' 4
For Help, press F1 1 L1ty gz

To write programs to TK board, refer to "Chapter 3 How to use PG-FPL".
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2.14 How to create a new PM+ workspace

You now create a new workspace and a project.
Please follow the step by step approach.
Please select [Files] -> [New Workspace] in the PM+.

-loix]
|Fie Edt Fnd Layer view Projoct Buid Tool tindow Help
o [P EREEN Y
I . —  Clsamsxi @
=10l
[ECF) =
Save Waorkspace
Clase Warkspace
Save Chrl45
Save As...
Change Source File Narme, .
Save Al Source Fies
Print Preview
Frint... Chrl4+p
Recent Fle
1 C:\TKBS0\ZBY850imacvas0. prit
2 C\TEES0\ExampleExample. prw
3 CATETSR, . \MAC\macTako. prv
4 CANEWFOL~11, .. \SAMPLE_HG2. prus
Exit PM+
A new window to create a
2 2.2 workspace is displayed
Create a new warkspace l_l_’_’L_IX_IV_ Z
Workspace File Name (W):
-> Specify your favorite name of the new
workspace. . .
er |S automat|ca||y added tO Indlcate a New WorkSpace - Step 1,/9 [Workspace Information] il
1 =Wwiork: File N :
flle type T R »»1. Warkspace Information
3 o a q 0 a IExamuIe
A project file (.prj) with the identical name 2 ellct Taols
is automatically created. . I Create Blank Workspace | 3 61 eatTine 081t
X 4. Startup File(#]
C:ATFB50NE wample B
F I . IF'ro\ecl Group Mame : M & Rt el
o der . ) I E. Link Directive File[#]
-> Specify a folder for saving the workspace oo N e e 7. Setup Source Fies
file by writing its absolute path. = . & Select Debuoger
The directory can be selected from a Dovieinaal_| 9. Confimation
reference dialog box by selecting the (H) V50 Seres Ol (3.€)

button.

Project Group Name: This will set up the basic information about the waorkspace and the project
-> Assign a project group name, if you wish
to manage multiple projects together. If
nothing is assigned, the workspace file
name is used. < Back | et > I Cancel Help

Series Name:

-> Specify the series name of the device to
be used from the pull-down menu.

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

You will see some examples in the

next pages
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For instance, please input the following text,
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Workspace file name (W) x|
— ok File M :
> EXample IEann!DSI:aDE s »>1. Warkspace Information
2 Select Tools
FOIder(F) ol ™ Creats Blank Workspace 3 Select RealTime 05(H]
- |CATKES0E wample Bl | < B AL
-> C:/TK850/Example ——— 5 Registsr Modelt]
Please find it from the Reference I S SR
* Serigs Mame : Device Name o Sclep SNl
. IVE5USeriEs ED T 8. Select Debugger
ProJECt Group Name (g) 4. Carfirrnation
Device Install |
-> None 8] ¥A50 Series Only [3-6)
Series Name (S)
_> V850 Se”es This will st up the basic information about the work space and the project.
Device Name (D)
-> uPD70F3281Y = -
“ Bac(l MNexst > I) Cancel I Help
SN /
Select | NEXT(N)> | ,
PM+ x|
!2 Q2011; C:ATEE50ME Rample
L]
Thiz folder cannot be found. Do you wizh to create it?
—e—
wo |
S —
Click button
l

To setup tools, select [Detail Setting...]
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Tool Get:

Save Dielete

332 Select Tools

4. Startup Filel)

I 5. Register Mode(H)

Toal Versions
Tool [ Wersion
LDG vi.20
IDES00B Unused
IDBE0-TE Unused

IV Select only Installed Taok:

. Link Directive Fie(t)
7. Setup Source Fies
8. Select Debugger

9. Confirmation

(#1850 Series Oriy (36)

1. Workspace Information

3. Select ReakTime OS(H)

Detail Setting..

’ﬁease sellct the T ool from NEC Electronics o bs ussd """

The following tools have been excluded from selection because they are not installed.
CAB50. STKBSO. IDB50. IDBSONW. SMB50. SM-+ for YBS0, TwBS0

< Back I Nest » I

Cancel |

Help

Click | Detail Settings | button



Please set the following tools
with the version
CA850 : W3.10

ID850-TK : V1.04

Chapter 3 And More

| casso | sTkeso | DG | ID8s0QE | IDESO-TE | |
[JUnused Y Unused | ]Unused [wIUnused

FIwW310 V211 [vi20  |Cvazo

\/

[

B

WBh0 Seriez Software Package V4. 20[Englizh Yersion]
850 Series Software Package Y4.10[Englizh Yersion]
WBE0 Series Software Package % 4.00[English Yersion]

ok | ches |

[
=]

I7]

Help |

MNew WorkSpace - Step [Select Tools]

Toal Set:

|(ChangediiSelectedd 1 WEED Series Soft ~| ~ Gave | Deleic

Toal Versions

¥ | Select only Installed Tiools

Tool | Wersion |
CA850 W30

STES50 Y211

LDG W1.20

1D8500E Unused

1D850-TK W1.04

Detail Setting...

1. Workspace Information
»»2 Select Toals

3. Select RealTime D5[#]

4. Startup File[#]

B Fegister Mode(#)

E. Link Directive File[#]

7. Setup Source Files

8. Select Debugger

4. Carfirnation

[#) 850 Series Only [3-6]

Please select the Tools from NEC Electronics to be used

) Cancel I Help

e e
Please select | NEXT(N)>

Please select

New WorkSpace - Step

/9 [select Real-Time 05]

Please zelect the Real Time DS[RTOS).
o

RTO

We do not use RTOS.

Select “Not used”.

|

HTOS Settings...

1. workspace Information
2. Select Tools
»>3. Select Real-Time O5[#]
4. Startup File(#]
. Register Mode(#]
E. Link Directive File(#)
7. Setup Source Files
8. Select Debugger
9. Canfirmation

[#] V850 Series Only [3-6]

Flease select the Real-Time 05 [RTOS) from MEC Electronics to be uzed.

Only the installed RTOS from MEC Electronics can be selected.

e
< Bac(l MNest > h Cancel | Help
N P

Please select NEXT(N)>
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New WorkSpace - Step 49 [Startup File] il

Please specify the Startup File.

1. Workspace Information
2. Select Toals

3. Select RealTime D5[H#]
" Use the Esisting fle Brows: | 554, Startup File(#)
" Copp and Use the Existing file 5. Register Mode(#]
Capy fram : E. Link Directive File[#]

Brawse 7. Setup Source Files

" Do Mot specify now 8 Select Debugger

9. Confirmation

_ _ BN S ES Select [Copy and Use the Sample file]
The Startup File Mame to register

CATKBS0ME xampletoitE. s File Name...

The Startup File includes codes to be erecuted on Startup or Reset.

The sample file initishzes Ridk and stack, then callz the "main"' function. In case of using the sample file,
please customize it according as pour karget.

The specified Startup File is registered to the Project Related Files.

P ——
<Bac(l Mext » I3 Cancel I Help
A =
Please Select NEXT(N)> | .

New WorkSpace - Step

Please select the Register Mode

1. Warkspace Informatian
€ 22 Register Mode 2. Select Taols

3. Select Real-Time O5[#]
4. Startup File[#]

© 25 Register Mods »»B. Register Mode(H]

E. Link Directive File(#]

7. Setup Source Files

Please Select ol 2—F\eg|ste|Mnde§ 8 Select Debugger
[32 registor mode] 3 Confimation
[#) %850 Series Only [3-6]

\ccording as the selected CABS0 Register Mode, the sample Startup File will be copied and used,
The Register Mode sets the number of registers internally used by the CABS0. As aresult of unused
tegisters, the registers not used by the CABS0 can be used for the application program(in assembly
language| and the overhead requited for saving and restoring registers can be reduced. Though the

—
<Ba:(l MNext > I) Cancel I Help
SN e
Please select NEXT(N)>|.
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1. Workspace Informatian
2. Select Tools

Create and Use the 5ample fil

Memory = i

|?°‘ Use Intemal memary only " Use External memary 3. Select Feal-Time O5(#]

i ] 4. Startup File[#]
£ Use the Existing file Browse 5. Register Mode(#)

" Copy and Lse the Existing fil
Copy from :

»»B. Link Directive File(#)
7. Setup Source Files
Browse. 8. Select Debugger

= Do Mot specify now 9. Confimation

[#] w850 Series Only [36]

The Link Directive File Mame to register

C:ATKBE0ME wamplehE xample. dir File Hame...

The link. directive file describes information about the allocation of program code and data.

It case of using the sample file, Please customize it according as your target. If you map the extemal
ROM to the intemal ROM area in ROM less mode, please select 'use intemal memary only"

The specified link directive file is registered to the Project Related Files.

—
<Bac(| Next > D Cancel I Help
A e

Please select NEXT(N)>|.

Chapter 3 And More

Please select [Create and Use
the Sample file]

New WorkSpace - Step

Please setup Source Files.

Source File Name

Setup Source Files] |

1. "workspace Information

P 2. Select Tools

3. Select Real-Time OS([#]
4. Startup File(#]

Remove &l 5. Reqister Mode(H)

Fiemnye:

6. Link Directive File[#)
»>7. Setup Source Files
5 8. Select Debugger
9. Confirmation

[H] V850 Series Only (36

Do

| LR

T'ou can also add source files by specifying the list file or the falder.
''ou don't need to specify all the files here, and pou can setup source files using [Project]-> [Project

Settings] later.

P ——
< Eac( | Next > I) Cancel | Help
N —_

Please select [NEXT(N)>|.
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New WorkSpace - Step 8/9 [Select Debugger] il

Please select the Debugger.

1. Workspace Information
2. Select Todls

. Select Real-Time OS[#]
4. Startup File[#)
5. Register Mode[#]
E. Link Directive File[#]
7. Setup Source Files

Ry

C:A\Program Files\MEC Electronics Tools\ DBE0-TKNYT.045bin\ids

File name

Option : >»8. Select Debugger

3. Confimation Please select ID850-TK V1.04

[#) %850 Series Only [3-8]

You can change the selected Debuager using [Toal] - [Select Debuager]

Please select [NEXT(N)>|.

New WorkSpace - Step [Confirmation] 5[

Create the warkspace and the project as follows.
1. Workspace Information

'workspace File Name : o 2 Sellael Tl
E xample. prw .
Folder - 3. Select RealTime D5[#]
C:ATKB50MExample
Project Group Mame : & SlEmiAEL)
Erample: 5. Register Mode[#]
Pl . Link Directive Fileft)
Device Name : 7. Setup Source Files
uPD70F3281Y
Tool Set Name : 8. Select Debugger
- Versu[:E]Ca.nQEd"SEIECtEdm 1850 Seres Software Package Y 458 Confimation
i i CAB50%/3.10 '
Please confirm your configuration 220010 [1#1/850 Seriss Orly (3]
LDG ¥1.20
IDBS0-TE ¥1.04 _
Real-Time 05
Mot used
Startup File
CATKBEMNExamplehertE. =
Register Mode :
32-Register Mode -
4| | »

§ Cancel I Help

N e

Please select

63



Chapter 3 And More

=10l x|

vix PM+ - Example.prw [ProjectWindow]

File Edit Find Layer Wiew Project Build Tool ‘Window Help

| 8- D@ WIS E] $ B &[N [MAC_00R e s+ - B3| 2
| [Evamic Evarei ] [oebus i T % &% £ X HE

=101 ] | L =10l x|
Files |M% — [ECF] ZI

xample : 1 Project(s
& Example
L[] Source Files
23 Include Files
[C1 Project Related Files
i 7] Other Files

Project “Example” was registered

-

<1 2y
O O 0 0 P

Make File created successfully,

Now you have completed the creation of your workspace and project.

You can add source files, whenever you like to add later.

[> For more detail, please see the next section, How to add source files.
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Now you set up the security ID.
Please select [Tools(T)] -> [Common compiler option(N)...].
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PM plus - Example.prw [OutPut] =10l x|
Fle Edt Find Laysr View Project Bull
%0 >+ -[[wEl2]
J o u ‘ é & ‘ Section File Generator Options. | !g "'l ?
| [Evample - Exampls =][oe o T AW ‘
Assembler Options. ..
=|0]> Linker Options. .. =]
ROM Processor Options...
_ Hexa Converter Options. ..
& TFE.‘ Example : 1 Project(s] Static performance analyzer Optians. ..
=@ Example Startup STKBSO
{10 Source Files Startun LDG
(1 Include Files
[ Project Related Files dumpaso. ..
{21 Other Files - . q
B A Window for compiler
Register Ex-tool...
Start up Extoo] » option shows up
File Compare...
Device File Installer
P4 Settings. .
Font...
‘Customize. ..
Record the Key Operations
Py Back,
Save the Key Operations.,..
Load the Macra Flle...
Play Back the Macra File. .,
Register the Macra Flles...
Flay Bak te Register Macra »
[T "z
Set compller comman options. I Cififrt 4

Please select [Device] tab.

Compiler Common Options

Fie | Startup | Link Directive | ROM | Flash | Device |

™ 256M Byte Mode

BPC Register: I

Compiler Common Options: ﬂ

Fie | Statup | Link Directive | ROM | Flas @

Intermediate Dutput Directory:

|| Browse... |

Final Dutput Directorny:

| Browse... |

Errar File:

I Browse... |

Thiz edit box can be specified a directory which object files, assembler source files,
aszemble list files, frequency information files and external variable file are output.
Aszsembler source files, aszemble list files and frequency information files are output
there when directon name o file name is specified by the option.

External wariable file iz output there when file name with path is specified by the
option.

0K I
Please select tab.

Cancel | Apply | Help

Please input your Security ID.

By checking this check. box. 256MB mode is available.

set,

when it iz checked, <2568 option of the compiler, the azzembler and the linker iz

QK I Cancel Apply

Help
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Compiler Common Dptions

File | Startup | Link Directive | ROM | Flash  Device |
I” 256M Byte Mode

BPC Register: I

Secy

CiEEFEEEFEEFEEEEFEE

The default security ID is input as an

example here: Oxfffffffffffffffri

Thizg edit box can be specified a zecurity [D by hexadecimal.
‘when it iz specified, -Xsid option of the linker is set.

Ok I Cancel Apply ’ Help |

Please select .

Compiler Common Dptions

Fie | Startup | Link Directive | ROM | Flash  Devics |
I” 256M Epte Mode

BPC Register: I

Security |D:
IDxffffffffffffffffffff

Thiz edit box can be specified a security 1D by hexadecimal
Wwhen it is specified, -+sid option of the linker is set.

e

Cancel |

Apply Help

Please select @

You have completed the configuration of the security ID.
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2.15 How to add source files

You now learn how to add source files in your project.
Let’s assume the file, “main.c”, has been registered. You now intend to add two files, “a.c” and “b.c”.

Right click on your mouse the “Source file” in the project window. You will find “Add Source Files (S)".

Please click it.

i PM plus - Example.prw [ProjectWindow] - | Ellil
File Edit Find Layer ¥iew Project Build Tool Window Help
|2 D H SR| % 5| M Sle»+ -e= 2]
J IExampIe-ExampIe leebugBuild j| & .'.1. .'LEJ.' 'ﬁ' .2.‘. | I?ﬁi ' ‘
o0 o]
Filss | Memo | - [EOF) =
EI--. Example : 1 Projectis]
£ Example
Compiler Opkions. ..
Assembler Options, ..
K 1)
#dd the source fils ko the project [ L& e g
Add Source Files - Example 2=l
Lock in: |@ Example j L £k Ea-

Please select the two source

files”a.c” and “b.c”. Then, please

select :

File name: |"a_c:" e @

Files of type: ISoulce Files[* c:* c2s:%.5] j
Help |
Add Files from Folder. .. |

&

By keep pressing , you can choose multiple of files at the same time.
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=] F "
i PM plus - Example.prw [Project¥indow]

— Ol x|
File Edt Find Layer vWiew Project Bulld Tool Window Help
| DEH| ek s AE dl«»+ -[=2|2]
J IExamp\e-Examp\e leebugBulld ﬂ‘ F .-.1. :-?. -f- _}_‘_ ‘ j]ﬁ m |
WEE[-ore =T
Files | Memo | - [EOF]

3
[=-figsl Example - 1 Project(s)

Please confirm “a,c” and
“b.c” files in the directory of
the source file.

122 Project Related Files
(271 Other Files

K] O

I N T

For Help, press F1
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2.16 Terminate PM+

To terminate PM+, please select [File] -> [Exit PM+].

M+ - macv850.prw [ProjectWindow] ) m| 5'
File Edt Find Layer Wew Project Build Tool ‘Window Help
Rlew Cerl+h
MAC_ADDR €« % & = = |
Open... Crrl+0 E e ‘ Eﬂtl = ﬂ‘ HEI: ?
InlsErt il Debug Build j‘ & .-.1. :-?. -f- _)_‘_ | ]21* ‘
Close:
i _ioix
Mew Warkspace. .. £ _IEI_I
Open Workspare. .. - ¥ j

T — L ||~ Download C:%\THESS04WSAMPLE SG2+UZ\MACVSS0,appsh Debughwas app

Close Warkspace

Siave Chrl S
Save A5,

Change Source e Kame. ..
Saye &l souree Files

Erint Preview,
Print,.. EErl+P

Recerit File

Recent Waorkspace

=

Kl 1
Exit PM+ and prompt to save the files I vz

PM+ is terminated.
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Chapter3 How to use PG-FPL

You now learn how to write Flash EEPROM on the V850ES/SG2 microcontroller using PG-FPL in
your PC.
PG-FPL is also required, in case the security ID does not match. Installation of PG-FPL cannot be
done from the integrated installer of the TK board, but please execute the following setup.exe from
explorer.

[FPL/fpl_v150/Setup.exe

For more detail of installation, please refer to the user’s manual of PG-FPL. However, you don’t
need installation of any hardware and driver, because the hardware is ready on the TK board.

To use PG-FPL, please set the mode switch on the TK-850/SG2+UZ board as follows. Then,
please connect the board to your PC with a USB cable.

JP1 1-2short (USB side)
Bit1 ON
Bit2 OFF
Bit3 ON
Bit4 ON
SW1 Bit5 OFF
Bit6 OFF
Bit7 OFF
Bit8 OFF
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Please start PG-FPL by selecting [Programs] -> [NEC Tools32] -> [PG-FPL] in your Windows

start-up menu.

Window of the PG-FPL

=10/
ME Wiew Help

FRYE X\

;I ——— Device

Mame :

Firrn Yersion :
ExtCode
Wendor :

ter file—

el

Mame :

Format :
Wersion :
Processar Ver.

Load file—
Mame
Date :
Chksurm :
Area:

Connection to device -

Part:

Speed
Range
Freq. :

Multiply :
-
Kl _>lJ I

/ Ready [ hom [

Please select “Setup”.
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Please select "PRM File Read”
]

Standard I Advance |

Parameter file | PRM File Read "
—_— |
—Hozt connection———————— — Supply oscillatar

|

kHz

Port I vl Frequency
Speed I vI bultiply rate I

— Dperation Mode

' Chlp Startl VI
" Block Endl 'I

" Area [~ Show Addres

Ok Cancel

You will find the PRM files in the CDROM.
Please select” /PRM/PRM70F3288 V111/70F3281_CSI0.prm”
open 21 x|

Look in: | {3 PRM70F3288_V111 | « ®m ek E-

70F3274_CSI0.prm 1_CSI0.prm 70F3284_CSI0.prm 1
70F3274_CSI3.prm 70F3281_CSI3.prm 70F3284_CSI3.prm 1
7OF3276_CSI0.prm FOF3283_CSI0.prm FOF3286_CSI0.prm 1
7OF3276_CSI3.prm FOF3283_CSI3.prm FOF3286_CSI3.prm 1
70F3276H_CSID.prm  [8] 7OF3283H_CSI0.prm =8 FOF3286H_CSI0.prm

70F3276H_CSI3.prm 8] 70F3283H_CSI3.prm 8] FOF3286H_CSI3.prm

4] | i

File name:  {70F3281_CSI0.prm (] Open [)
Files of type: IPHM Filez[*. PRM) j Cancel |
Z
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Please select the COM port number you connected your PC with the TK board.

All of COM port numbers available on your PC will be displayed.
Please set "Speed” 38400, "Frequency” 5.00, “Multiply rate” 4.00.

Then, please press OK.

E Device Setup

Standard | Advance I

Paramneter file |?EIF328'I_ESIEI.|:-rm

PRM File Read

—Host connection

Supply oscillator

Frequency

Fultiply rate |4. aa

5.00

MHz

N4

— Operation Mode
' Chip
" Black
£ e

Startlnnn 'I
En.jIEIH 'I

[T Show &ddies

< k. P Cancel |

Next, load the HEX file to PG-FPL.

Click "Load" to open the file "mac_app.hex", which you created in "2.13 Create hex files".
When it completes successfully, "Success read HEX file." is displayed.

FedrpL =10l %]
File Device_ View Help
T
A=) K7 BIRE
»» FlazhOpenning.... - Device
Flash Open OK B Hame :
»» ParameterFile Reading....
Success Read ParameterFile. Firrn “ersion :
>3 COMMAND: Device Setup ExtCode :
Eai ; .
55 COMMAND: LoadFile Dpen Vendor: —
Success read HEX file. Mame - ?DF32§[IarE?3FDr &
Farmat : 011
Yersion : Y110
Processar Yer, 0200
Load file

Ready

MName  RF_TEST.HEX

Date: 2007/03/27 18
Chksum : 275Fh
Area:  000000R-00321

:38:38

3h

Port:  COMS
Speed 38400
Fange Chip
Freq.: 5.00
tultiply - 4.00

Connection to device 5

[ wum[
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Next, write the programs by clicking "Auto procedure”.
When "Auto procedure” is clicked, it processes the "Erase" and "Program" commands.

=10l x|
File Device View Help L
N
P va: .
> COMMAND: AutoProcedure(E pr] ~ | Devicey
Flash Blank Checking... Hame : D70F3261
not blank, then erase.
Flash Erasing.. Firrn “ersion : 1.04
chip erase finigh. EstCode - FF40h
Flash Programming Start. .. . 10k
Flash Programming <10%>... Vendor: Parameter file
Flazh Programming <20%:... .
Flazh Programming <30 ... Eame - 52513281 _Esio
Flazh Programming <403 .. Vorm_a - Y110
Flazh Programming <503 ... Persmn. W 02'00
Flazh Programming <60 facessarver
Flazh Programming <705 —— Loadfile
Flazh Programming <80 .. Mame RF_TEST.HEX
Flazh Programming <3905 Date:  2007/03/27 16:38:38
zh Programming Tirskl Chksum : 275Fh
Flazh Internal Yerifp QK Area:  000000h-003213h
—— Connection to device
Port:  COMS
Speed 38400
Fange Chip
Freq.: 5.00
= Multiply - 4.00
s _'IJ I
Ready [ um [

When it shows "Flash internal Verify OK!", it means the writing completed.
The programs are successfully written to EEPROM.
Disconnect the USB cable from TK-850/SG2+UZ board
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Chapter4 Sample Program

This chapter introduces the usage of other sample programs.

75



Chapter 3 And More

4.1 RF Test Program

This chapter describes how to run the RF test program using TK-850/SG2+UZ and
TK-78K0/KF2+UZ.

The RF test program can monitor the “Packet Error Rate”, “Received Signal Strength Indication”,
etc.

The RF test program uses USB interface on TK board for the serial port. If you try to write
programs with using ID-850TK debugger, the monitor program will be written as well. This causes
programs not to work appropriately. Therefore, you need to use the flash memory program
software (PG-FPL) to write programs.

4.1.1. Procedure for one to one transmit/receive test

For the RF test, prepare one TK-78K0/KF2+UZ board and write the program
"TK78KOKF2UZ_RF_Test", which is bundled with TK-78K0/KF2+UZ.

In the same way, prepare one TK-850/SG2+UZ board, write the program
"C:/TK850/SAMPLE_SG2+UZ/V850_ RF_Test/Release/RF_TEST.hex", by using PG-FPL.
For creating hex object code, refer to "2.13 Create hex files".

For writing programs to flash memory, refer to "Chapter 3 How to use PG-FPL".

* The RF Test Program uses USB interface on TK board for the serial port. If you try to write
programs with using ID-850TK debugger, the monitor program will be written as well. This causes
programs not to work appropriately. Therefore, you need to use the flash memory program
software to write programs. In the same way, you cannot debug the programs using ID-850TK.

(Hereinafter, TK-850/SG2+UZ board and TK-78K0/KF2+UZ board are reffered as to the transmitter

and the receiver, respectively).

Transmitter TK-850/SG2+UZ Receiver TK-78K0/KF2+UZ
Write "V850_RF_Test" Write "TK78KOKF2UZ RF Test"

Short address : 0001 Short address : 0002
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Please set the switches on the receiver board(TK-78K0/KF2+UZ) as follows.

JP1 1-2 Short (USB side)
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 OFF
SW1 Bit5 OFF
Bit6 ON for address setting
Bit7 OFF for address setting
Bit8 ON for the Receive mode

The above example is for the short address of 0002.

There are four ways of the address setting as follows,

Chapter 3 And More

Short Address
0001 0002 0003 0004
Bit6 OFF ON OFF ON
SW1
Bit7 OFF OFF ON ON

By setting SW1-8 to ON, it becomes the receive mode. If you set them to OFF, it becomes

hyperterminal key input mode (this mode will be explained later in this document)

Please connect the receiver board (TK-78K0/KF2+U2Z) to your first PC with a USB cable.

Now the receiver board(TK-78K0/KF2+UZ) is ready.

Next, you will set the transmitter (TK-850/SG2+UZ) and PC.
Please set the transmitter(TK-850/SG2+UZ) board as follows,

JP1 1-2 short(USB side)
Bit1 ON
Bit2 OFF
Bit3 OFF
Bit4 OFF
SWi1 _
Bit5 OFF
Bit6 OFF for address setting
Bit7 OFF for address setting
Bit8 OFF for the transmitter mode

This example is for the short address of 0001.

This board is designated as the transmitter.
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Then, please connect it to your PC with a USB cable.

Then, please identify the COM port number of the USB in your PC
at [Control Panel] - [System] > [Hardware] - [Device Manager] - [Ports (COM&LPT)]

Hyper Terminal

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

[HyperTerminal]

Setting of Hyperterminal

Bits per second 19200
Data bits 8

Parity None
Stop bits 1

Flow control None

(Property -> Setting -> ASCII)
Local Echo OFF
No Line Feed
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Reset the transmitter board.
Press RESET (SW4) on transmitter board (TK-850/SG2+UZ).

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

#g ZigBee - HyperTerminal - |EI|5|

File Edit Wew Call Transfer Help

ceWBLOESHIE RF Test: 2007 Shyley Metworks
PER test / sender (shift+l1 .. Retry result)
PER test / receijwver

Continuous TX / Pseudo Hoise

Continuous TX / Raw carrier

Ex Mode

IDLE Mode

Turn to sleep mode

Standby Mode

set RF channel

Manually set UZ2400 register

Reseting RF

M}f MAC_ADDRE = Owx7f801

Command? =_

I}Dmm'\lmm.ﬁ.wml—l

[Connected 0:00:21 ANSTW 192008-h-1  [SCROLL  [CAPS |uUMm  [Capture  [Prinbecho | 4
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Execution of the Transmit/Receive Test

To initiate the PER, Packet Error Rate, test, please press “1” in the menu. You will see [My Profile],

then, be asked for the destination of the PER test, as shown below.

#g ZigBee - HyperTerminal 101 =l
File Edit Wew Call Transfer Help

ceWBLOESHIE RF Test: 2007 Shyley Metworks
PER test / sender (shift+l .. Retry result)
PER test / receiwver

Comtinuous Tx / Pseudo Hoise

Comtinuous Tx [/ Raw carrier

Ex Mode

IDLE Mode

Turn to sleep mode

Standby Mode

set RF channel

Manually set UZ2400 register
. Reseting RF

My MAC_ADDRE = Ox7801

Cammand? »1 (PER test/sender)

pel e RN RN T QRN N o

My Profile]

MAC @ 22:95:78:01:00:00:00:47
Short @ QOO01
PanID : 2514

Send to (Short adde) 7 @ _

Connected 0:01:45 |ANSIW 19200 5-M-1 SCROLL |CP.PS |NUM |Ca|:uture |Printech0 4

Now, you may input “0002”".

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

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

You may input 3 msec.

Then, the PER test will be executed.

You will see,

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

the calculated PER in %

and the maximum and minimum RSSI values in the PER test.
[Note]

PER= Packet Error Rate
RSSI= Received Signal Strength Indication
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Command? >1 (PER test/sender)

[My Profile]

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

Send to (Short addr) ? : 02
Send count (dec) ?:1000
Interval (dec/msec) ?:3

[Set channel to 11 (Cmd)]
Prepare to send..OK

[Set channel to 11 (Current)]
Send.. 0

Request to result..OK

[Results]

From : 0001

To

Sent : 1000
Recieved : 1000

PER : 0.0000%
RSSI : max ff / min ff

[Set channel to 11 (Current)]

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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4.1.2. Channel setting

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

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

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

#g ZigBee - HyperTerminal 101 =l
File Edit Wew Call Transfer Help

e

Cantinuous TX Pseudo MNoise -J
Continuous TX / Raw carrier
Ex Mode
IDLE Mode
Turn to sleep mode
Standby Mode
set RF channel
Manually set UZ2400 register
. Reseting RF
My MAC_ADDR = Ox72801
Cammand? » [My Profile]

MAC @ 22:95:78:01:00:00:00:47
Short @ QOO01
PanID : 2514

g RV s N W R R

3 (Set RF channel)

select Channel:

-1 decrease channel [+] increase channel
[Enter]zet [E=C] Cancel
[4]2405MHz [E]2440MHz [C]2480MHz
RF Channel : 2465MHz (Ch:23) :1
-
|Connected 0:03:40 |arsT [t9z00 8wt [SCROLL  [CAPS  [uum  [Capture  [Frintecho | 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.

#g ZigBee - HyperTerminal 101 =l
File Edit Wew Call Transfer Help

select Channel : ;I
- [+] increase channel

er]set Cance

[A]2405MHz [E]2440MH= [c
EF Channel : 2485MHz {Ch:23)

2<WBSOES+UZ RF Test: 2007 Sk Networks

. Retry result)

Comtinuous Tx / Pseudo Hoise
Comtinuous Tx [/ Raw carrier
Ex Mode

IDLE Mode

Turn to sleep mode

Standby Mode

Set RF channel

Manually set UZ2400 register
. Reseting EF

My MAC_ADDE = Ox7801

Command? =1 (PER test/sender)

My Proftile]

MAC @ 22:95:78:01:00:00:00:47
Short : 0001

pol e Rl TR R, I SRV )

PanID : 2514

send to {Short addr) 7 @ 00C2
send count {dec) T o: 1000
Interval (dec/msec) 7 : 3

Prepare to send..0K

o
[set channel to 23 (Current)]
Feguest to result..OK

-—

T —

[Results]

From o001

To Rl

Sent 1000

Recieved : 1000

PEE H 0. D000%

R551 r max T 4 min TF

Press any key to the menu

Connected 0:04:24 |ANSIW 19200 5-M-1 SCROLL |CP.PS |NUM |Ca|:uture |Printech0 4
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4.1.3. 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.

Chapter 3 And More

“#g ZigBee - HyperTerminal i
File Edit Wiew Call Transfer Help —I—I
D= z|5]

K|

WESOES+UZ Hardware EMI Test program
2007 Skyley Metworks

1. PER test / sender {shift+l .. Retry result)
2. PER test / receiwver
3. Continuous T / Pseudo Noise
4. Continuous T / Raw carrier
5. RX Mode
6. IDLE Mode
F. Turn to sleep mode
2. Standby Mode
9. Set RF channel
O, Manually set UZZ400 register
A, Reseting RF

Command? =0 (Manually set UZ2400 reg)

Register: 203
LReg[Z03] : 00 = _

Connecked 0:01:33 |ANSIW 19200 5-M-1 SCROLL |CAPS UM |Capture Print echo

N K1
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The register bits are defined as follows,

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

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

MAC @ 22:95:78:01:00:00:00:47
Short @ 0001
PanID : 2514

0 (Manually set UZ2400 reg)

Register: 203
LReq[203] : OO0 » 6O

<WESOES+UZ RF Test: Z0O7 Skyley Metworks
PER test / sender (shift+l .. Retry result)
PER test / receiwver

Continuous TX / Pseudo Hoise

Continuous TX / Raw carrier

Ex Mode

IDLE Mode

Turn to sleep mode

Standby Mode

Set RF channel

. Manually set UZ2400 register

. Reseting RF

My MAC_ADDE = Ox/7801

Command? >_
-

[Connected 0:08:03 ANSTW 192008-N-1  [SCROLL  [CAPS  |uUm  [Capture  [Printecha | g

p ol Rl N R AR T Y
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The minimum output power is set by “F8”.

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

MAC @ 22:95:78:01:00:00:00:47
Short : 0001
PanID : 2514

0 {Manually set UZ2400 reg)

Register: 203
LReg[203] : &0 = F&

<WESOES+UZ RF Test: Z0O7 Skyley Metworks
PER test / sender (shift+l .. Retry result)
PER test / receiwver

Continuous TX / Pseudo Hoise

Continuous TX / Raw carrier

Ex Mode

IDLE Mode

. Turn to sleep mode

Standby Mode

set RF channel

. Manually set UZ2400 register

. Reseting RF

My MAC_ADDE = Dx7801

Comnand? s
-

Connected 0:03:43 AMSTW 19200 3-M-1 SCROLL |CP.PS |NUM |Ca|:uture |Print echo 5

pel e RV I RN I R CRR T Y

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

“g ZigBee - HyperTerminal I ]
File Edit Wieww Call Transfer Help

PanID : 2514
send to {Short addr) 7 o
21T == = .
Interval {dec/msec) 7 : 3
[5et channel to 11 (Cmd)
Prepare to send. 0K

[set channel to 23 (Current)]
Feguest to result..OK

[Results]

From 0001

To HEL I ]

Sent T 1000

Recieved : 993

FER H 0. 7000%

RSST r max 45 / min 37

Press any key to the menu

4

Connected 0:13:01 AMSTW 19200 3-M-1 SCROLL |CP.PS |NUM |Ca|:uture |Print echo 5

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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4.1.4. PER test/ receiver

The Menu 2 sets the board to the receiver in the PER test.

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

In your current case, your receiver board is now being connected to the debugger. Therefore, you

cannot access to these menu to utilize this mode setting. Alternatively, you have set the receiver

board to the receiver mode by setting the switch 1-8.

4.1.5. 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.

4.1.6. 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.

4.1.7. RX Mode

The Menu 5 initiates the receiver mode.

4.1.8. IDLE MODE

The Menu 6 sets the UZ2400 into the IDLE mode.

4.1.9. Sleep MODE

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

4.1.10. Standby MODE

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

The Menu 9 allows you to set the RF channel.

4.1.12. 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.

4.1.13. Resetting RF

The Menu A allows you to reset the UZ2400 registers.
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4.2 RF Test Program

This chapter introduces the usage of Text Chat Prgram

The Text Chat Prgram is developed to provide with a simple example to construct a
star network utilizing the IEEE 802.15.4 PHY/MAC standard.

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

To use the Chat Program, you need to prepare at least two PC with a USB
interface or one PC with more than one USB interface, and two TK-850/SG2+UZ
boards.

The Text Chat Prgram is provided in the form of the C source codes.

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

As a general remark, please respect your local regulation of electro-magnetic
emission. In general, it is suggested to use the TK-850/SG2+UZ board in a radio
anechoic chamber.

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

For chatting, please prepare minimum 2, or maximum 5 TK-850/SG2+UZ boards.
You need identical numbers of PCs.

Start PM+, and open the file
" C:¥TK850¥SAMPLE_SG2+UZ¥TextChat¥macv850.prw ".

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

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

To write programs on the first TK-850/SG2+UZ, enter " MAC_ADDR=0x0001" on
"Define Macro". For the second and third TK-850/SG2+UZ, enter
"MAC_ADDR=0x0002" and " MAC_ADDR=0x0003". The number "x" of "
MAC_ADDR=x" must be a unique number.

Click re-build button on PM+ or select "Build" -> "Rebuild" on menu bar to rebuild.
then write different programs to each TK-850/SG2+UZ by using PG-FPL.

For creating hex object code, refer to "2.13 Create hex files".
For writing programs to flash memory, refer to "Chapter 3 How to use PG-FPL".
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4.2.2. Setting up the board to your PC

Set the TK-850/SG2+UZ as shown below.
Connect it to PC with USB cable.
Confirm the power LED on TK-850/SG2+UZ is lighted.

JP1 1-2short (USB side)
Bit1 | ON
Bit2 | OFF
Bit3 | OFF
Bit4 | OFF
SWi Bit5 | OFF
Bit6 | OFF
Bit7 | OFF
Bit8 | OFF

Start the Hyper Terminal.
Settings of the Hyper Terminal should be set as follows.

Bits per 19200
second
Data bits 8
Parity None
Stop bits 1
Flow control None

Press SW4 (RESET SW) once after Hyper Terminal is started. The sample application
starts after resetting.

In the same way, connect the other TK-850/SG2+UZ board to PC, and start Hyper
Terminal. If the PC has more than one USB ports, you can connect to more than one
TK-850/SG2+UZ boards, and you can start more than one Hyper Terminals for those
COM ports on each board.
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4.2.3. Hyper Terminal

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

TK-78KOR+UZ Sample Application

2007 Skyley Networks

MY MAC extended address
=123412349ABC001

Command >

Then, press Enter,

[Help]
S: Send Message

M: MLME Associate test

C: Start Coordinator test

Command? >

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

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

Command? >C
> MLME-START. request
> MLME-START. confirm

> Status:00

Command? >

Now the coordinator has started.

4.2.5. Network Association

For other PCs for other boards, please press M.

Command? >M

> MLME-ASSOCIATE. request

> MLME-ASSOCIATE. confirm

> Associated ShortAddr:4321
> Status:00

Command? >

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

> MLME-ASSOCIATE. indication
> from 123400019ABC0O001 associated to 4321

[Help]
S: Send Message

Command? >

4.2.6. Text Chat

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

At first, you may start with the coordinator.

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

Command? >S
> MCPS-DATA. request
> Send to (short address) ? 4321

> Message ? Hello!

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

Command? >
> MCPS-DATA. indication
> from 1975/2420

Hello!

Now, you can reply from the end device “4321” to the coordinator “1975” by
inputting S, 1975, and your reply text.
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Chapter5 Mode setting of the TK-850/SG2+UZ board

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

SW1

LED1,

SW2

LED2, LED3, LED4

UZ2400 RF Board (e)

SEI-220A
MADE <IN JAPAN

e ST
ol =
(5

AL AHY-5V0

w® P HY-5V0
MADE IN JAPAN

SW3

Switch Co%¢|  Normaimode | |, gp%td MotE M e
SW1 -1 OFF/ON * ON ON
SW1-2 OFF ON OFF
SW1-3 OFF ON ON
SW1-4 OFF OFF ON
SW1-5 Don’t care Don't care Don’t care
SW1 -6 Don’t care Don’t care Don’t care
SW1-7 Don’t care Don’t care Don'’t care
SW1-8 Don’t care Don't care Don’t care

* Set this ON when you use serial communication through USB connection.

9
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SW5
SW1
JP1
Usage case Normal (Written Debug (USB "
SW program works) Connection) g ey
SW5 UART side OCD side UART side
JP1 Select by power supply 1-2short (USB side) 1-2short(USB side)
source
Bit1 OFF ON ON
Bit2 OFF ON ON
SW1 Bit3 OFF ON OFF
Bit4 OFF ON OFF
Bit5 OFF ON OFF
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