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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/JH3E+UD evaluation
boards. Readers are expected to possess the basic knowledge of microcontrollers, C

language, and Windows™ OS.

Readers will learn how to play around the TK-850/JH3E+UD 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-850/JH3E+UD 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 Hardware Specifications
—Explain the hardware of TK-850/JH3E+UD

Chapter 4 Troubleshooting
—Describe how to solve troubles you may face, such as errors when starting the integrated
debugger (ID850QB)

Chapter 5 Other Information

—Introduce other information, such as how to create a new workspace (project) on integrated
development environment (PM+), how to register additional source file, and some useful tips
of the integrated debugger.
The circuit diagrams of demonstration kit are included in this chapter.

Chapter 6 Sample Prgram
—How to use the sample program "RF Test Program" and “Ethernet gateway program”

Chapter 7 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
Renesas Electronics Corporation. Renesas Electronics Corporation. assumes no liability for
infringement of patents or copyrights of third parties by or arising from use of a product
described herein.

Renesas Electronics Corporation. established proven quality assurance procedures for all
products manufactured by or on behalf of Renesas Electronics Corporation. 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. Renesas
Electronics Corporation. 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 Renesas Electronics Corporation. 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.



Trademarks
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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. Renesas
Electronics , V850ES and 78K0 are trademarks of Renesas 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

Chapter1 Installation

This chapter introduces the development tools and explains the installation of the sample program.

The sample program can be tested on this hardware platform of the evaluation kit.



Chapter 1 Installation

1.1 Development Tools

The following development tools are utilized in the TK-850/JH3E+UD board.

Integrated development environment PM + V6.32
PM+ stands for Project Manager. It is an integrated development environment platform, working on MS
Windows. Editor, compiler, and debugger are managed on PM +.

Device File DF3786 V1.00
The Device File loads the CPU hardware information into the development tools.
The sample program in this tutorial was compiled for V850ES/JH3-E, based on the information in the device
file.

C compiler CA850 W3.40 (Code size limited version)
C compiler for the V850 microcontrollers. The object code size is limited to 128 Kbyte.
This compiles C code for V850 and ANSI-C code program into assembler code.
This produces object code and linker.

Integrated debugger ID850QB V3.60
Debugging tasks are performed by the debugger ID850QB 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 WriteEZ5

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.

Starter kit USB driver
This is a software driver for PC to access to the USB interface of the TK-850/JH3E+UD board.

The RF Test Program
The RF Test Program is explained in [chapter 6 Experiences].

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

If you wish to tailor the RF Test Program to meet your specific needs, you can edit the source code,
re—compile it with debug build to generate a load module file, then, start the debugger to load the tailored
execution code on to the microcontroller for further debugging on the project manager PM +.
Alternatively, if debugging is not required, you can make a release build to achieve a new hex file, on the
project manager PM +.

As a general remark, please respect your local regulation of electro—magnetic emission. In general, it is
suggested to use the board in a radio anechoic chamber.

Ethernet gateway sample program
The Ethernet gateway sample program supplies network information of the 78KOR UD Stick in the wireless

network via Ethernet.



Chapter 1 Installation

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 software.
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.

£% NEC Electronics Microcomputer Development Tools ... g|

to the WEC Electranics Microcomputer developrient tools

Install...

Documents

Sample Program

Link to MEC Electronics Microcomputer

E it
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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 PX|
[v DeviceFils Install / \
DeviceFile: | DF703786 Werl 00 ~|  Seach. | < sl
nztall...
[v Toaol Install: \ /
Tools:
Get Mew
Product Size | # Software
Casbn w3 40 16.040KB
CABR0W3 40 Dacuments 28.298KE E it
P+ VE.32 17.520KB
Pr+ %630 Documents 12,640KB
LDiG w121 B.736KE
LDG %1.21 Documents 3.136KE
STEERDW2 14 2AEKE
IDB500E Va0 Inteqrated Debugaer %350 Ir90kE ¥
Esplair:
Drrive: C:
Ayailable Space:
27 584, 268KE
D ezstination; Required Space:
C:AProgram Files\MEC Electronics Taools Browsze... 139.482KB
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<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
displayed. To stop installation, click .

InstallShield Wizard

Licenze 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 bebwesn pou

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

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

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

ifzludes 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 thiz agreement.

InztallShield

¢ Back I Y'es > Hao
\/

10



Chapter 1 Installation

<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 ID iz written on the caze ar in the accompanying documents.

Froduct 1D ||

[rztallS 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.

11



Chapter 1 Installation

| 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 W3.40 limit the object size to 128 Kbyte.

About ID850

ID850QB 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].

12



Chapter 1 Installation

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.

13
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1.3.1. Installing the sample program

Insert the TK-850/JH3E+UD 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 [Sample
Program] link.

¥% NEC Electronics Microcomputer Development Tools ... E|

e MEC Elec

Internet Explorer

Readme First will show up

Inztall..

Documnents

S ample Program

Link to MEC Electronice Microcomputer

E it

= Sample Programs - Windows Internet Explorer
€] CDOC|SAMPLE_E.HTHL vi2x 2~
Ele Edit View Favorites Tools  Help

5 Favorites | (@ sample Programs B-8 9 e v Pager Safety~ Tools v @<

-~

Sample Programs

Welcome to TE-850/TH3E+TD world.

The purpese of sample programs iz to ezperience TE-850/JHAE+UD

. Sample programs consist of the following ttems
Click the [TK-850/JH3E+UD Sample Copy them to the PC which TE -850/THIE+UD has mstalled
Program] link. + TES50

o TH3E+TD

The IOWer Iine iS the link to download = SAMPLE JH3EUD.prw : Satnple program described i the TE-850/TH3EA+UD evaluation kit tutorial gude

» VB50ES_RF_Test
n V850_EF_Test.prw : It momtors receive error rate and receive power.

this tutorial.
= Ether Gate'Way : Ethemet gateway program.

Refer to the User's manual below for usage

o TE-850/JH3E+UD User's manual

TE -850/JH3EATD sample programs
o TE-850/TH3E+UD Sample Reference Manual

v

% Local intranet fp v Hiow -

@ Click the “TK-850/JH3E+UD Sample Programs” link , the following download confimation
window appears.

14



Chapter 1 Installation

Some files can harm pour computer. IF the file information below
looks sugpicious, or you do ok fully trust the source, do not open or
zave this file,

File name: TKS50 exe
File type:  &pplication
Fram: F:A5SAMPLE

& Thiz twpe of file could harm your computer if it containg
malicious code.

Wiould you like to open the file or zave it to your computer?

~ N~
Open | ‘W Cancel Mare Infao
Wafme aperitg thiz type of file

@ Click the butten.

21x
Save ir: IQ Local Disk [C:) j = £ B
[:I Documents and Settings
1 Program Files
1 WINNT
[:I WUTemp
File narne: TFZ_EIEI: j < Save i)

Save as type: IAppIicatinn j Cancel |
g

@ After specifying the download destination folder, click the button.

@ The self-extraction sample program (TK850.exe) is copied to the specified folder.
The folder that the “TK850” folder is made when this file is executed, and the sample program is
stored under the”TK850” folder.

15



1.3.2. File Configuration of the sample program

The sample programs ware the following folders.

Chapter 1 Installation

ﬂsso

| JH3+UD
SAMPLE_JH3EUD
| SAMPLE_JH3EUD.prw

—— VB850ES_RF_Test
I— V850_RF_Test.prw

—— TK-850JH3E+UD_ZC.hex

L 78KOR_UD_Stick_ZR.hex

L Ether_Gateway Ethernet gateway sample program

—— 78KOR_UD_Stick_ZED.hex 78KOR UD Stick programming file

~

The sample program used in chapter 2.

The packet error rate and received
signal strength indication are monitored.

Refer to the chapter 6 for details.

TK-850/JH3E+UD programming file

(end device)

78KOR UD Stick programming file
(rooter )

Refer to the "TK-850/JH3E+UD

sample program reference manual"

/

for details

16



Chapter 3 And More

1.4 USB Driver

"NEC Electronics Starter Kit Virtual UART" USB driver must be installed on PC before you start using the
TK-850/JH3E+UD.

Please, follow the instruction below to install the driver.

"Starter Kit USB Driver" must be installed on the PC. If not, please refer to "1.2Installation of Software Development

Tools" to install the driver first.

CAUTION:
Do not use a USB hub for connecting TK-850

First, connect the TK-850 to PC with USB.

Depending on the version of Windows OS, the installation will be differed. Please check your Windows version,
and follow the instructions
- Windows XP ->  "1.4.1 Installation on Windows XP"
- Windows 2000 ->  "1.4.2 Installation on Windows 2000"

After the installation, go to "1.4.3 Completion of USB Driver Installation”

1.4.1. Installation on Windows XP

1. Once the TK-850/JH3E+UD is connected with USB, the "Found New Hardware Wizard" will be started.

Select "No, not this time" and click .

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

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

Fead our privacy policy

Can Windows connect to Windows Update to zearch for

Select "No, not this time" software?

() es, this time only
() es, now and every time | connect a device
(®) Ma, not thiz time

Click Mext to contitiue. /

[ Mext = l Cancel ]

Click "Next"

17



Chapter 3 And More

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

Found New Hardware Wizard

Thiz wizard helpz pou inztall goftware for;

USE Device

{ .') If your hardware came with an installation CD

Select "Install from a list or specific &
2 or floppy dizk. insert it now.

location"

What do vou want the wizard to da?

) Irestall the softwane automatically (Recommendesd)
() Inztall fram a list o specific lacation [4d Click "Next"

Click Mext to continue,

< Back ” Mewt » ]l Cancel

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

the installation directory.

Click .

Found New Hardware Wizard

Please choose your zearch and installation options.

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

Usze the check boxes below to limit or expand the def
paths and remavable media. The best diver found i Select the driver directory

[] 5earch removable media [floppy, CD-ROM...
Ihelude thiz location in the seanch:

() Don't search, | will choose the driver to install,

“ Browsze

Chooge thiz option to select the device driver from a lisgt, Windows doe Click "Next"
the driver you chooze will Be the best match for pour hardware. IC ex

< Back ” test = ][ Cancel

18



4.

5.

6.

If the following dialog is opened, click | Continue Anyway | .

Hardware Installation

L) E The zoftware you are installing for thiz hardware;
L3
MEC Electronics Starter Kit Virtual LART

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

Continuing your installation of this software may impair
or destabilize the correct operation_of vowr svstem

Chapter 3 And More

either immediately or in the future.

contact the hardware vendor for s

recommends that you stop this ins|  Click "Continue Anyway"

passed Windows Logo testing.

—

Continue drymay STOP Inztallation

The installation of "NEC Electronics Starter Kit Virtual UART" driver is completed.

Click .

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed installing the software for;

3 MEC Electronics Starter Eit Vitual UART

Clic

k "Finish"

Click Finigh to close the wizard.

Go to "1.4.3 Completion of USB Driver Installation".

19
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1.4.2. Installation on Windows 2000

1. Once the TK-850/JH3E+UD is connected with USB, the "Found New Hardware Wizard" will be started.
Select "No, not this time" and click

Found New Hardware

Welcome to the Found New
:{;' Hardware Wizard

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

Click "Next"

To continue, click Mest.

< Bac I Mext > I Cancel

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

Click .

Found New Hardware Wizard

Inztall Hardware Device Drivers
A device diiver iz a software program that enables a hardware device to work with
an operating system.

Thiz wizard will complete the installation for this desvice:

@ LISB Device

A device driver is a softwarg
needs driver files far your ng device"

installation click Mext,
Wwhat do pou want mrd to do?

' Search for a suitable driver for my device fecommended)

Select "Search for a suitable driver for my

Click "Next"

" Digplay a list of the known drivers for this device so that | can ch

driver
< Back I Mext > I| Cancel

20
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3. Select "Specify a location".
Ciick [Next> ]

Locate Driver Files
Whiere do pou want Windowes bo zearch for diver files?

Search for driver files for the following hardware device:

@ LISB Device

The wizard searches for suitable diivers in it diiver database on vour computer and in
optional search locations that you specify.

Select "Specify a location" . click Mest. If you are searching on a floppy disk or CO-ROM drive,
k. or CD before clicking Mext.

Optiohal search locations:
™| Flappy disk drives Click "Next"
[T CO-ROM drives
¥ Specify a location
™ Microsoft Windows Lpdate

< Back I Mext > I Cancel

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

Click .

Click "OK"

Found New Hardware Wizard x|
[nzert the manufacturer's installation dizk into the diive 0K |
g zelected, and then chck OF.

Cancel |

Select the driver directory

Copy manufacturer's files from:

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

21
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5. Click .

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

The wizard found a driver for the following device:

@ IUSE Device

windows found a driver for thiz device. Ta inzstall the driver Wwindows found, click Mest.

E c:hprogram filesinec electronics tools\tk-driversmgb2zall inf

Click "Next"

< Back I Mext » I Cancel

6. The installation of "NEC Electronics Starter Kit Virtual UART" driver is completed.

Click .

Found Mew Hardware Wizard

Completing the Found New
:"?\ Hardware Wizard

_\> MEC Electronics Starter Kit Yirtual UART

Windowes haz finished inztaling the zoftware for this device,

Click "Finish"

To cloze thiz wizard, click. Finizh.

< Back I Finish I Eancel

7. Goto"1.4.3 Completion of USB Driver Installation".
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1.4.3. Completion of USB Driver Installation

Confirm the USB driver is installed on PC.

Start "Device Manager", and find "NEC Electronics Starter Kit Virtual UART" (without "?" mark)
under the "Ports (COM & LPT)".

Device Manager

S Computer Management ['. ”’I:I |r'5_(|
Q File  Ackion  Wiew ‘Window Help =] x|
& mEE 2 =
Computer Management {Local) = OPTZ10L
= ﬁﬁ System Tools + i Compuker
+ Ewvent Viewer +-age Disk drives
+ g Shared Folders + § Displaw adapters
+ @ Performance Logs and lerks +o il DVDYCD-ROM drives
E. Device Manager +|-{idg Hurman Interface Devices
= @ Storage +-i=%) IDE ATAJATAPT conbrollers
+ Removable Storage +- Kevboards
Disk. Defragmenter +- 1"y Mice and ather pointingd  Find "NEC Electronics Starter
Disk. Management +- & Monitors Kit Virtual UART (COMXx)"
+ @ Services and Applications + E Mebworl adapters
= Ports (COM & LPT)

ProCEss0rs
Sound, video and game controllers
System devices

Universal Serial Bus controllers

P ®

The screen above shows that the COM port number is "COMS8". If ID850QB is not in use, you can
use this port number for connecting TK-850/JH3E+UD.
When you change the USB port connection, the COM port number will be changed as well.

CAUTION
* Do not do “Hardware Modification Scan” when you communicate with the target device.
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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, ID850QB

You will use the programs that you prepared in "1.3Sample Environment", as the sample programs
for TK-850/JH3E+UD

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.
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Overview

&

Start-up PM+

&

Open the workspace for a project

&

Check Debugger Settings

&

Check Board Settings

&

Compile for an execution file

Debugging

~

&
_/

Starting integrated debugger (ID850QB)

&

Executing program

&

Stopping program

\ Terminating integrated debugger (ID850QB) J

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+ V6.32] in the
Windows start menu.

i PM# - No Workspace [OutPut]
File Edit Find Layer vwiew Project Bulld Tool Window Help

For Help, press F1 L: % v
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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

i PM+ - No Workspace [OutPut]
File Edit Find Layer Yiew Project Buld Tool ‘Window Help

il

BE X = outPut

[ECF]

For Help, press F1 \ \ L: % [¥:
A\ \
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)

Chapter 3 And More

In this section, you will use the workspace that you created in "1.3Sample Environment"
For creating a new workspace, refer to "Chapter 5 Other Information".
The workspace has information about the build environment for the sample programs.

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

Then, select "SAMPLE_JH3EUD.prw" under the directory

"C:¥TK850¥JH3E+UD¥SAMPLE_JH3EUD".

i PM+ - No Workspace [OutPut]
5[EW Edit Find Layer vwiew Project Bulld Tool Window Help

New Crl+h Gy
Open. .. Chrl+0 |

Close

Nlew Workspace. .
< Open Workspace.., >
—

Print Prewview
Print... CtrhP

Exit PM+

Save As..

Open Workspace

Please open the directory you
installed the sample program

Laok in: | £ SAMPLE_JH3EUD | e m ek B
I)include
ISsre
L SAMPLE_JH3EUD pr
—

Fie name:  [SAMPLE_IH3ELID. pro
Files of ype: [ wiorkspace Fiel” prw) | Cancel

Help

If you select the "SAMPLE_JH3EUD.prw” file, please open it by the | OPEN | button.
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The workspace
“SAMPLE_JH3EUD.prw”

is loaded

Workspace: SAMPLE_JH3EUD.prw

5 PM+ - SAMPLE_JH3EUD. prw [OutPut]
File Edit Find Layer Yiew Project Build Tool Window Help

=3 & & G | El TR ?

[SAMPLE_JH3ELID - SAMPLE_JH3E ][ Debug Buid R ) W E

= Project¥Window £ I:IEJ = OQutPut |Z||§|le
Fies | Mema |
-1 lis) SAMP H D_prw : 1 Projectis]

+-| oot T

+-[] Include Files

+-[] Project Related Files
(23 Other Files

Project Group

Project

For Help, press F1

The workspace file "SAMPLE_JH3EUD.prw" contains one project called "SAMPLE_JH3EUD". You
will use this project "SAMPLE_JH3EUD".
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2.4 Check Debugger Settings
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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...".

s PH - SAMPLE _JH3IEUD. prw [OutPut]
File Edit Find Layer Wiew Project Build BEGEM Window Help

CEX

0O = & [

| S4MPLE_JH3EUID - SAMPLE_JH3E ~||Debu

Files ] Mema |

= F@ SAMPLE_JH3EUD prw : 1 Projec
--@ SAMPLE_JH3EUD
+-[] Source Files
+-_] Include Files
+-[_] Project Related Files
(2 Other Files

Compiler Common Options. ., T&
Section File Generator Options. .. =L
Compiler Options. .. _gf;_ _f_ LE] m
Assembler Options. ..

Linker Options..,

ROM Processor Options. ..,

Hexa Converker Cplions., ..

Skatic performance analyzer Options, ..
Startup Object Analysis Toal...
Startup STESS0

Skarktup LDG

Reqgister Ex-Eool,

File Compare. ..
Device File Installsr

PM+ Settings. ..
Faont...
Custamize...

Record the Key Operations

Load the Macro File...
Flay Back the Macro File. ..

Register the Macro Files, .,

| AN ;H

Change debugger settings
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Check if "ID850QB V3.60" is selected on "Debugger”.

Debugger Settings E'

Select Debuager

(==l || 500 E 3,60 Y850 |ntearated Debuager

File M ame: B\ 3 604N

Option:

Debug Target
Debug Target File:
| CATKBS04H3+UDNSAMPLE _JH3EUID . out |

v Execute Symbaol Reszet after Download

[v Execute CPU Reset after Download

Debug Optionz
|

Debug Target File List;

k. Cancel | Help |

If you cannot select "ID850QB V3.60", select "Project” on menu bar, "Project settings" ->
"Tool version settings" -> "Detail settings" -> then select "ID850QB V3.60".
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2.5 Check Board Settings
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Before connecting the PC and the TK-850/JH3E+UD with USB, you should check the setting of

swiches on the board.

Set the switches of the TK-850/JH3E+UD as follows.

SW1

JP1

JP1 1-2 short (USB side)
Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON
SW1 Bit5 OFF
Bit6 OFF
Bit7 OFF
Bit8 OFF

IN
JF U

fi1s uﬁﬂ
Wl

i
Hm
o
oy
I

e
@
@
o
0O
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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].

5 PM+ - SAMPLE_JH3EUD. prw [OutPut]

File Edit Find Laver Yiew Project Build Tool ‘Window Help

Ll

e

O = & (&

[~ TR ?
| SAMPLE_JH3ELID - SAMPLE_JH3E ~ || Diebug Build

FEX
Files ]Mem] - [EOF]
= - SAMPLE_JH3IEUD prw : 1 Project(z]

- SAMPLE_JH3EUD
+-_] Source Files
+-_1 Include Files
+-[_1 Project Related Filez
[Z Other Files

Build is executed

Far Help, press F1

PM+

£3

L]
\I\-l') 13500: Build completed narmally.,

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 “ID850QB V3.60 Integrated Debugger”.

i Phb+ - SAMPLE_JHSEUD. prw [OutPut]

=

File Edt Find Layer Wiew Project Buld Tool Window Help
ek &k | =] =
[ SAMPLE_JH3EUD - SAMPLE_JH3E ~ | [Debug Buid ~| ] .
i= Project¥indow (=] @ B QuiPut |;”§|g|

Fies | Memo | "Ci\Program Files\HNEC Electronics Tools)CAB50%U3.40%h
_ "Ci\Program Files\HNEC Electronics Tools)CAB50%U3.40%h
= [ SAMPLE_JH3EUD.prw : 1 Projectis] "C:\Program Files\NEC Electronics Tools)CASS0%U3.40%bi
= @ SAMPLE_JH3EUD "C:\Program Files\NEC Electronics Tools)CAB504W3.404bi
+-(0 Source Files "C:\Program Files\NEC Electronics Tools)CAG50YW3.40%bi
(0 Inchude Files "C:\Program Files\NEC Electronics Tools)CAG50YW3.40%bi
+1-[21 Project Rielated Files +
(3 Other Fles Build Toral error(s) : 0 Total warning(s) : 0 [EOF]
[ ID850QB is initiated, and the

Configuration window will show up
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"Configuration” dialog is opened. Follow the settings below and click “OK”.
*Enter “6” in “Main OSC”
*Enter “8” in "Multiply rate”
*Enter “FFFFFFFFFFFFFFFFFFFF” (F x 20) in “ID Code”.
*Select "UARTCO” in “Port” at “Target Device Connection” area

then click .

Configuration
Chip

Mame: uPD

Internal Memary

Festore

ROk: ] { Project...
R Bytes About...
D ataFlazh: KBytes w

D Code
- 3 [— >

Frogrammable /0 Area
[ Start Address

Monitor Clock | - Target Device Connection

* System
Port; |UARTCO -
" Uszer
I~ I~ I B [~ RESET I
- - - | J
Mermary Mapping
ootz F ot e oo 2

tdermony Attnbute:; M apping Address & Chip Delete

Target j | J

Click when the confirmation dialog for downloading load module file is opened.
IDE5008 x

\i:) Wf700: Do you want ko download Load Module File?

Yes ! Mo |

Please click to download the load module file.
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Download
ID850QB starts and downloading the

program to flash memory.

CATESS M JH3+UDASAMPLE _JH3ELIDE
ohject loading...

Cancel

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

ID&500B : SAMPLE_JH3IEUD. prj
Edit Yiew Option Run Ewent Browse Jump Window Help

S N S S R =] = e s e T Y =

E Source (main.c)

Search..l << _LI “Watch | Quick., | Helreshl Close |

>

¥F¥ KX¥

¥E¥E ¥¥

ftinclude “common.h"
pvoid main()

count = Bx@F;
state = 2;

h_initial{; < initialize
EIC>s s interrupt enahle
while (13<

if{state == @>{
count =@xff;

3
P?L = count;

[main.c#4

main joooooood | 0.0 msec /J

NOTE:

Completion of the download does not mean running the programs. Therefore, even though you
press switch on the board, it does not make anything happened. To run the sample program
demonstration, see "2.9Execute the program".
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2.8 Integrated DebuggerID850QB

Integrated DebuggerID850QB displays the status information in the CPU. It also controls the
monitor program.

The default opening window of ID850QB looks like as follows,

Menu Bar Tool Bar
<Main Window>

&% IDES00B : SAMPLE_JH3EUD. ,.7j
File Edit “iew Option Run Ewent Browse Jump ‘Window Help

o [ w1 = | B[ 00| B8 O h[ete] | B || R ¢ [W]e |5

main.cf rnain 00000004 0.0 msec [ jJ

Status display area Status Bar

E:> For more detail, please refer to the user's manual of ID850QB Operation.
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2.9 Execute the program

You now execute the program in the debugger.
In the ID850QB window, please press the re-start button Ill , or please select [Run]—[Restart] in

the menu bar.

IDEB500B ; SAMPLE_JHIEUD. prj
Aview Option  Run  Event Browse Jump ‘Window Help

&l Source (main.c)

Seach. | << | s> | walch | Quick. | Refech | Ciose |
]

ffincIude “common.h™
poid main()

count = Bx@F;
state = 2;

M2 00 = & LM L N

h_initial<>; e initialize
EIC>; s interrupt enable
wvhile (1>
if(state == B>¢{
count =@xff;

>
PIL = count;

Imain. c#4 main looooooos | 0.0 msec /J

Run the sample program

IDB5S00B : SAMPLE_JH3EUD. prj
File Edit Wew Option Run Event Browse Jump Window Help

1o | o[ = [ 2ror| & | BEJE | B[] il

E Source (main.c)

>>_| ‘wiatch I E!ulck...l Heheshl Close I
fiinclude “common_.h"

poid main(>

count = Bx@F;
state = 2;

N80 3 1 M L B
=

h_initial(d; I initialize
__EIC); I7s interrupt enable
while (1>¢

if(state == @>{
count =Bxff;

>
P?L = count;

While the program is being executed, the status bar is red.
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The LED2,4,6,8 will be turns on.

The LED starts count up, when SW3 is pushed.

LED count up is stopped, when SW3 is pushed again.
The LED will be turned off, when SW4 is pushed.

2
TK-850,

L

Q@ O

I.TJ
™
o
7
oy
]
e
@
[11]
o
=]

SW4 SW3 LED2.4.6.8

g You could confirm the sample program is working.

e  The programs downloaded by ID850QB cannot use without ID850QB connection.
For stand-alone operation, write the HEX file by WriteEZ5.

For more information about the WriteEZ5, refer to "5.4 WriteEZ5" document.
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2.10 Stop Programs

Now, you are going to stop the program.
Click the stop button Il | , or select “"Run” on menu bar, then “Stop”.

DE500B : SAMPLE_JHIEUD. prj
dit Wiew Option Run Event Browse Jump ‘Window Help

Bl |m BiRs ala sz =l ¢ | %]

» | Watch | @uick. | Reesh | Close |
include “common.h™

poid maind>

count

= Bx@F;
state = 23

h_initial(d; initialize
_E H

3 rd interrupt enable
while <13{
if{state == @>{
count =Bxff;

>
PIL = count;

Stop the program

& IDB500B : SAMPLE_JH3EUD. prj
File Edit Wiew Option Run Ewent Browse Jump ‘Window Help

o (|5 [ o | | B ] Q| el e[| (W[
E Source {main.c)

LI watch | Quick...l Helreshl Clase I

fiincIude “common.h™

void maind>

count
state

Bx@F ;
23

h_initial(ls initialize
EIC); e interrupt enable

vhile <1>{
ifd{state == @>{
count =Bxff;

>
P9L = count;

|main.c#12 main loooooaso | [7rn 595 724ms IManual Break /d

When the program stops, the status bar changes back to the original color.
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2.11 Terminate PM+

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

i ID85008 : SAMPLE_JH3EUD. prj

Chapter 3 And More

HIEN Edt  Wiew ©Option Run Ewent Browse Jump Window Help

Open... Chrl+O =il B i = [} o | w3y
o BB n B alal#w® = oE VW
Close -
Dowrload... tizh Cluick. I Hefrashl Close I
Load Module. .. o T
e “common.h
Upload...
in{>
Project 3
Environment 4 22:2: : g,;(ap;
Debugger Reset. . h_initial(; v initialize
= Lo H Ied interrupt enable
11 ile <13
P[> T ifdstate == B>
il 13 count =Bxff;
14 >
ad 15 P?L = count;
= 16 H
o 17|p
- L | o
|main.c#12 main joooooaso | [7m 577 . . . :
The exit confirmation dialog is
displayed.
ID85008 X|

This will end vwour Debugger session,

)

Yes Mo | Cancel |

Do you want ko save the settings in the project file 7

43

If you click , it saves the settings in the project file, and then closes the ID850QB. It is
recommended to save the settings as it saves the window you used, window size, layout, etc.
If you click , it does not save the settings and closes the ID850QB.
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2.12 Quit PM+

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

5 PM+ - SAMPLE_IH3IEUD. prw [OutPut]
=N Edit

Find Layer View Project Buld Tool Window Help

New Chrl+M

Qpen... Chrl+Q @” j IE — ‘?
Debug Euild | & & i

Close

Mew Workspace. ..

"C:Y Program Files\NEC Electronics Tools\CASS504W3.
- "C:\Program Files\NEC Electronics ToolshCA850%W3.40%bi

COpen Workspace...
Save Warkspace

Closa Warkspace roject(s] - "C:\Program Files\NEC Electronics Tools)CASS04T3.40%hi
— "C:\Program Files\NEC Electronics Tools)\CALES0YW3.40%bi
— "C:\Program Files\NEC Electronics Tools)\CALSS50W3.40%bi
Save As.. - "C:\Program Files\NEC Electronics Tools)\CABSOVU3.40%hi

- ¥

- Build Total error(s) : 0 Total warning(s) : 0O +

- ¥

- buwnluad C:4 TESS50Y JH3+UDY 3ANPLE_JH3EUDV&.out to the de

Prink Preview
Print. .. Ctrl+P

1 SAMPLE _JH3EUD. pr

T

o

Exit PM+ and prampt ta save the files L1 %1 e 10

PM+ is closed.

The experiences section ends now.
You can find more information how to use the development tool and information about other useful features in

"Chapter 5 Other Information".
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Chapter3 Hardware Specifications

In this chapter, the hardware of TK-850/JH3E+UD will be explained.

Microcontroller

uPD70F3783 V850ES/JH3-E

Clock

External main system clock: 48MHz (6MHz x8)
Sub-clock: 32.768KHz

Interface

USB (MINI B connecter)

Connecter for N-Wire (KEL connecter)
Connecter for Ethernet (RJ-45, TDK TLA-6T718)
Connecter for AC adopter (DC5V)

SMA connecter (RF output )

Expansion connector  (only pad)

Connecter for MINICUBE2 (only pad)

Dimension

90mm x 60mm

Power supply voltage

5V
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3.1 Layout of hardware functions 1
SW4 SW3 P94~P93, P912  LED2,4,6,8 LED12  LED9

JP1 N LED10 Sw2

3.2 Layout of hardware functions 2

CN1 P76~P79 DCVDD1, 2

\

oo ococccec MMM
S

‘v

J0-1-90-£1-06-00- v [

o — B 7579 /00-
F— . 8l LOT: 1070820
‘a,aiﬂjii!il‘ll!wtl' o (1M SERIAL: 06D5

L]

TAS
00906

© 200 00 ¢

® a0
20
20
o0
30
LI
L0
o0

L)

SN 500 1A
R (= ;05655

A

.
-

RN i

GP100 GP101,2  RXD
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3.3 Layout of connecter

CN4 TR1

USB1 SMA NWIRE1 FP1
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3.4 Hardware Functions

3.4.1. SW1

The bit 1-4 on SW1 are for mode settings, Bit5-8 of SW1 are connected to "P76/ANI6”~"P79/ANI9” for

general-purpose input port.

@ Set as shown in the following table if you wish to debug using bundled ID850QB through USB1

SWi1
Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON

When you debug through USB1, it communicates with the host machine through P30 and P31 pins.
Therefore, you cannot use these pins.

@ Please change to the following settings when writing the program to the flash memory with built-in CPU by using
WriteEZ5. (The hardware of WriteEZ5 is built into TK-850/JH3E+UD.)

SWi1
Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON

@ To run the programs stored in built-in flash memory by WriteEZ5, use following settings and re-supply power.

SWi1
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 ON

@ Please change to the following settings when you connect N-Wire emulator.

Swi1
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 ON
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@ Bit5-8 of SW1 is connected with the following terminals CPU.

There are connecting to pull-up resister. When the switch is pushed down, it sends signal "Low".

SWi1
Bits P76
Bit6 P77
Bit7 P78
Bit8 P79

3.4.2. SW2

This is the reset switch. You can reset the microcontroller by pressing this switch.

3.4.3. SW3 (INTP17)

SW3 is the push switch connected to ” P98/TENCO1/INTP17/A8” pin in CPU. There are connecting to pull-up

resister. When the switch is pushed down, it sends the signal of "Low".

3.4.4. SW4 (INTP18)

SW4 is the push switch connected to ” P912/TOAB10OFF/INTP18/A12” pin in CPU. There are connecting to

pull-up resister. When the switch is pushed down, it sends the signal of "Low".

3.4.5. LED11 (POWER)

This is the POWER LED. It is lighted when it gets power supply.

3.4.6. LED9, LED10

The table shows the status of Ethernet transceiver.

Display Function
LED9 LINK Link ON Indication
LED10 ACTIVITY Activity Indication
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3.4.7. LED2,4,6,8

LED can be lit with P94-P97.

Please set the port mode to the output and output “Low” signal from the port.

Port
LED2 P94
LED4 P95
LED6 P96
LED8 P97

3.4.8. JP1

JP1 are the jumper switch pin of selection the power supply.

JP1

1-2 short It is supplied power from USB1 connector (for debug).

2-3 short It is supplied power from AC adapter (+5V) connected to CN4.

3.4.9. CN4

CN4 is the power supply connecter of the AC adaptor.
You can choose the power supplier by setting the JP1 to 2-3 short and connect 5V AC adapter.

3.4.10. J1

This is the connector for external power supply.

3.4.11. NWIRE1 Connector

These are connector for N-Wire emulator.
It can connect N-Wire emulator of QB-V850MINI2 etc.
The connector from KEL Corp. "8830E-026-170S" is mounted on NWIRE1.

3.4.12. FP1
This is the interface for connecting MINICUBEZ2.

As a connector is not mounted, you need to solder 16pin connector ("FFC-16BMEP1" from Honda Tsushin Kogyo
Co.,, Ltd.) on FP1.
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3.4.13. USB1
This is the USB interface for debugging.

You can use this when you need to debug or make serial communication using P30 and P31.

3.4.14. TR1

This is the interface for Ethernet communication.
TLA-6T718 from TDK Corp. is used for RJ-45 connector.
LAN8700C from SMSC is used for Ethernet transceiver.
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3.5 solder-short pad label

When using a circumference board connector (CN1) without using a circuit on board, in order to separate a
circuit on board, the terminal of CPU can be customized by making the pad for solder short opening.

Pad for solder-short has shape like the figure below.

When you make an open circuit, cut the narrow part of the Pad with a knife.

To make short circuit, join the separated Pad with a soldering iron etc.

Solder-short pad Solder-short pad
(opened shape) Shorted shape

Solder-short pad State when
S Connection
name shipping it

LED,2,4,6,8

P94~P97 Short [T
Open when using it for other usages
VDD<-> Regulator output

DCVDD1,2 short [
Open, when you supply the power from CN1.
P30/TXDCO

RXD Short Open when P30 isn't used for USB1 communication
interface.
P912 <-->SW4

P912 1S 2o o A
Open when using it for other usages
4Pin U1 <--> T_RESET signal.

T_RESET Short [T
Open when the Reset IC isn’t used for.
RFIC GPIO0 <==> P40

GPIO0 Short [T
Open when the port is using with CN1
RFIC GPIO1<==> P41

GPIO1 Short [
Open when the port is using with CN1
RFIC GPI02<==> P42

GPIO2 Short [T
Open when the port is using with CN1
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Chapter4 Troubleshooting

This chapter describes how to solve troubles you may face.
4.1 If you cannot find USB driver when you connect PC to the kit

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

Check Point 2
Check if you installed "NEC Electronics Starter Kit Virtual UART Driver" in "1.4USB Driver". If
not, install the driver.

Check Point 3
If above 2 check points are confirmed, disconnect the USB cable from PC and re-connect
again.

4.2 Error when you start the debugger

There could be several reasons to make errors happen.
The solving processes differ depending on errors. Please check the error message first.
The solving processes for each error are as follows.

4.2.1. "Can not communicate with Emulator..." (FO100 or A0109)

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

Check Point 2
Check if the settings of switches on the kit are correct with referring "2.5Check Board Settings".

Check Point 3
Confirm the USB driver installation with referring to "1.4USB Driver".

Check Point 4

If above 3 check points are confirmed, close the debugger and disconnect the USB cable from
PC. Re-connect USB cable properly to both the PC and the kit, and then re-start the debugger.
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4.2.2. "Incorrect ID Code." (Ff603)

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

Security ID entry area at the start of debugger
ID Code

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

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

Check Point 2

If you forgot the security ID, you have to erase the microcontroller built-in flash memory. Before
erasing, check if you actually set the security ID. Also remember the code you set for the
security ID.

After this, erase the flash memory with referring to "5.4 WriteEZ5".

4.2.3. Monitor memory cannot be accessed. (FOc72)

Check Point 1
Check if the settings of switches on the kit are correct with referring "2.5Check Board Settings".

Check Point 2
Erase the flash memory with referring to "5.4 WriteEZ5".

Check Point 3

If above 2 check points are confirmed, disconnect the USB cable from PC and re-connect
again.

And, retry starting the debugger.
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Chapterd Other Information

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

5.1 Create a new workspace (project)

5.2 Reqister additional source file

5.3 Debugger tips

5.4 WriteEZ5

5.5 Parts list, Circuit diagram
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5.1 Create a new workspace

Now, create a new workspace and project.

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

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

File Edit Find Layer Wisw Project Buld Tool Window Help

=101

E el b% B ‘ ﬁﬂﬂMAE_ADDH

Open... o

Hies s -[2El7]

Insert file...

AL

x|

Save Workspace
Close Waorkspace

Save. bt 45
Save s,

Change Source File Hame, ..
Save Alllsource Files

Prink Preview
Prink... Chrl+P

Recert File

Recent Workspace:

Exit PM+

H

Create a new workspace

<Description of items>

Workspace File Name:
-> Specify the name of the workspace file that
manages the project files.
.prw is automatically suffixed as the file type.
A project file (.prj) of the same name is
simultaneously created.

Folder:

-> Specify the folder for saving the workspace
file by writing its absolute path.
This item can be selected from a reference
dialog box by pressing the button.

Project Group Name:
-> Specify this item if wishing to manage
multiple projects together in function units.
If nothing is specified, this item is the same
as the workspace file name.

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

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

"New Workspace" dialog

opens

New WorkSpace - Step 1/9 [Workspace Information]

™ Create Blank Workspace
* Folder :

| Browse..

Project Gioup Mame

* Micracarrallers Name :
[7akoR x| JueoreFiiazes x|

Device Install

Device Mame :

>3, workspace Information
2. Select Tools
3. Select ReakTime 05
4, Startup File[H]
5 Rieaisten bods(H]
B Link Directive File]
7. Setup Source Files
B Select Debugger
9. Canfirmatian

(#1850 Microcontrollers
Only (4-6]

This will set up the basic information about the workspace and the praject.

 Back [lent s |

Cancel I Help

The concrete information set here is

described on the following pages




PM+

Input the workspace information
setting as follows.

Workspace file name
— test

Folder
— C:¥TK850¥test

Project Group Name
— (no input)

Microcontroller Name
— V850 Series

Device Name
— uPD70F3783

"j G20171: C:ATES50est
L]

This fald

Ma

X

ot be found. Do you wizh to create ity
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Click button

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

“"forkspace File Mame
Itest >»1. Woarkspace Infarmation

2 Select Tools
Folder- ™ Create Blank Workspace 3 Select Real-Tive 05
|CATKES 0 est m 4 Startup File{#)

X 5. Register Made(#]

Project Group Mame :
I E. Link Directive Fils[#]
* Microcontrallers Name Device Name : b S SRMER (=S
IVBSU j y ; 8. Select Debugger

4. Confimation

Device Install X
[#] %850 Microcontrallers

Only [4-6]

This will zet up the basic infarmation about the warkspace and the project.
< Backm INEKUI Cancel | Help |
N~
Click | Next > | button
New WorkSpace - Step 2/9 [Select Tools] x|

Tool Set:
I[S elected01 850 Seres Software Package 4. 20(E nglish VEISin

Save | Deletal

Tool Versions
Tool | “Wersion |
IDESNGE Urused

1. Waikspace Infarmation
»»2 Select Tools

3 Gelect Real Time 05

4 Startup File[it]

5. Register Made(#]
E. Link Directive Fils[#]
7. Setup Source Files
8. Select Debugger
4. Confimation

[#] %850 Microcontrallers
Only [4-6]

¥ Select only Installed Tools

)

Plzase select the Toolz from MEC Electonics to be used.

The following toolz have been excluded from zelection because they are not installed

CABBD, STRESD, LDG, [DE50, D 850N, SMBE0, Sk + for WEED, TwE50

< Back I Mext > I

Cancel | Help

Click | Detail Setting | button
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Tool Yersion Detail Setting |

| casso | sTeeso | oG || ID@s0oE | | |
[wiUnused Unusuad< 0]

w214 1.2 3E0

4 )

Set the version of tools as

follows.
CA850 : W3.30
ID850QB : V3.60
I [
\ ) i B850 Series Software Package V4. 20[E nglich Wersion] ;I
850 Series Software Package 4.10[E nglizh Yerzion]

W80 Series Software Package W4.00[E nglish Yersion)

I
ak I ancell Help |

Select tools as above screenshot, then click .

New WorkSpace - Step 2/9 [Select Tools] il
Tool Set - 1, Warkspace Infarmation

I[Changed][S elected01 WE50 Series Software Package V4. 20[En j 332 Select Tools

Gz | Delete | 3) Select Real-Time 05
Tool Versions : 4. Startup File[#]
Tool | wersion [ 5. Register Mode(#)
CA850 W3.30 6. Link Directive Fle(tt)
STRE50 Urused
LDG Unused 7. Setup Source Files
IDEs00E Y3ED 8. Select Debugger
3. Confirmation

[#] %850 Microcontrallers
Only [4-6]

¥ | Select ol [nstalled Tools Detall Setting...

Please select the Toolz from MEC Electonics to be used.

Cancel Help

Click
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New WorkSpace - Step [Startup File]

Flease specify the Startup File.

" se the Esisting file

Copy and Use the Existing file

Browse,.. |

Ta] ] )

I Brovise,.. |

= Do Mot specify now

The Startup File Mame ta register
CHTRESMesthanE s

1. Waikspace Infarmation

(]

Select Tools

Select Real-Time M5
Startup File[1t]
FRegister todel#]
Link Directive File[#]

Setup Source Files

&= oW

I

m - m m

Select Debugger

w

Confimation

[#] %850 Microcontrallers
Only [4-6]

Chapter 3 And More

Filz Name... |

The Startup File includes codes to be executed on Startup or Fleset.

The zample file initiahizes RAM and stack, then call: the "main' function. In case of using the sample file,

pleaze customize it according az pyour target.
The specified Startup File is registered to the Praject Related Files.

Select the “Copy and Use the

Sample file”.

< Back € I Mext > I ) Cancel |

Help

Press the

button.

New WorkSpace - step 5/9 [Register Mode]

Please select the Register Made.

" 22Register Mode

" 26-Register Mode

1. Waikspace Infarmation
2 Select Tools
3 Select Beal Time 05
4. Startup File[#]
>>8. Register Mode(#]
E. Link Directive File[#]
7. Setup Souce Files
8. Select Debugger

9. Confimation

[#) w850 Microcontrollers
Only [4-5)

According as the selected CABS0 Register Mode, the sample Startup File will be copied and used.
The Register Mode etz the number of registers internally uzed by the CABS0. Az a result of unused

Select the “ 32-Register Mode”.

registers, the registers nat used by the CABS0 can be used far the application pragram(in assembly

language] and the averhead required for saving and restoring registers can be reduced. Though the

< Back ( I Mext > I ) Cancel

Help
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Press the button.




MNew WorkSpace - Step 679 [LinkDirective File] x|

+ Create and e the Sample | 1. Workspace Infarmation

2. Select Tools
. Select Real-Time 05

e T
@ Lse Intemal memary anly = Usze External memory

5]

4 Startup File[#]
= Use the Existing file Browse... 5. Register Mads(H)
™ Capy and Use the Existing file »»E. Link Directive File(H]
Copyfrom : 7. Setup Source Files
Browse... | 8. Select Debugger
¢ Do Not specify now 8. Confirmation
- T X [#] %850 Microcontollers
The Link Directive File Mame ta register : Oy [4-5]

CATKS0 st hbest dir File Mame. .. |

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

In caze of using the sample file, Please customize it according ag pour target. |f pou map the external
RO to the internal ROM area in ROM less mode, please select "use internal memony only™.

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

< Back (INENBI Cancel | Help

C————

Press the button.
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Select the “Create and Use the

sample file”

New WorkSpace - Step

Please setup Source Files.

Source File Mame :

‘9 [Setup Source Files]

1. Waikspace Infarmation

2 Select Tools

- | 3 elect Feal Time 05

ﬂl 4. Startup File[#]
Remaye & | 5. Register Mode(it]

E. Link Directive File[#]
»37¥. Setup Source Files

Us | 8. Select Debugger
9. Confimation
Drovr |
[#) w850 Microcontrollers

Oy [4-6]

'Y'ou can alzo add source files by specifping the list file or the falder.
"r'ou don't need to specify all the files here, and you can setup source files uzsing [Project]->[Project

Settings] later,

<Back<| Mest > |> Cancel Help
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Select the “ID850QB V3.60”

New WorkSpace - Step 9,/9 [Confirmation]

Create the woikspace and the project as follows

Chapter 3 And More

New WorkSpace - Step [Select Debugger]

Pleaze select the Debugger.

File name :

[ Inteqrated [ebugger

1. wiotkepace Information
Select Tools

Select Real-Time M5
Startup File[#]

Fiegister Mode[#]

IC “Program Files\MEC Electronics Toolsh\DB50ABYW3.604bintDE

Option :

Link Directive File[#]

Setup Source Files

om0 R

>»8 Select Debugger

3. Confirmation

[#] %850 Microcontrallers
Only [4-6]

''ou can change the selected Debugger uzing [Tool] -» [Select Debugger].

< Back ‘I Mext > I ’ Cancel Help

~~———

‘workspace File Mame : -
test.prw

Folder :
CATREE M est

Project Group Name :
test

Microcontrollers Mame :

Dievice Name :
uPDFOF37E3
Tool Set Name :
[Changed)(5 electedd 850 Series Saoftware Package '
Tool Versions ©
CABS0 % 3.30
IDES0GE V3.60
Startup File :
CATRESM esthortE 5
Register Mode :
32-Register Mode
Link Directive File : s
C:ATKBAIMestbest. di

I.DSSDQB 4 3.60/850 Integrated D'ebugger -
| 3

Debugger

41

Select Tools

e« R N

»»8. Confirmation

[#] %850 Microcontrallers

Only (4-5)

‘workspace Information

Select Real-Time M5
Startup File[1t]
Register Mode[#]
Link Directive File[#]
Setup Source Files

Select Debugger

Help
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Press the button.

Check the project information

setting contents.
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i PM+ - test.prw [OutPut] (=] 3]
File Edit Find Layer Wiew Project Buld Tool ‘Window Help

|2 - 02H SR 4B A B Hle»+-aE 2]
J Ilesl-lasl leebugBu\\d j‘ PRI S | b | |

Lo T— o
Files _Litemo - [EOF] -
.

q @ test
< -2 Sourcs Files

{23 Inchude Files
B~ Project Related Files
(2] Other Files:

The “test” project has been

registered.

Make file: created successfully,

This completes workspace and project creation.
Additional source files can be registered at any time thereafter.

[> For details, refer to “Registering additional source files”.

Next, setup the security ID

In the PM +, [Tool] — [Compiler common Options...] is selected.

M+ - test.prw [OutPut] ] 4
Fie Edit Find Layer Wiew Project Bu
|- D@3 56 BN
J Itest-test leahu Compiler Options. . i‘id.' 1*1.' _}_{_ | Iﬂﬁ% H |
Assembler Options...
= ProjectWindow _IDI_) Linker Options... _I_I- jm| il
ks | Wemo I ROM Processor Options...
-
Hexa Converter Options. ..
E‘". test - 1 Projeci{s] Static performance analyzer Options...
B test
-7 Source Files dumpasa...
-3 Include Files
" . Deb Settings...
(17 Project Related Files N Er S
[0 Other Files Reqgister Ex-toal. ..
Stark up Ex-tanl 3
File Compare. ..

Device File Installer

PM+ Settings. ..
Fonk...
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x
File | Startup | Link Directive | ROM | Flash(Device D

Intermediate Qutput Directany:

I Browse. .. |

Final Output Directon:

I Browse. .. |

Errar File:
I\

I Browse. .. |

N

Compiler Common Options

setting is open.

Thizs edit box can be specified a directary which object files, azzembler source files,
azzemble list files, frequency information files and extamal variable file are output,
Azzembler zource files, agsemble list files and frequency information fles are output
there when directary name or file name iz specified by the option.

Estermnal wariable file iz output there when file name with path iz specified by the

option.
ok I Cancel | Apply Help
Click the “Device” tab.
5I

Fie | Statup| Link Directive | ROM | Flash  Device |

[~ 256M Eyte Mode
BFE Regster:

ecLiity 10
0xFFFFFFFFFFFFFFFFFFFF

Thiz edit box can be specified a security D by hexadecimal.
When it is specified, -+sid option of the linker is sst. \

The actualities of

Cocel | torh — "FFFFFFFFFFFFFFFFFFFF"(20 of F)

are taken if there is no problem in the

Press the @ button. value of ID in security.

Security ID settings are complete \ j
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5.2 Register additional source file

Now, register additional source files.
The following example shows the additional registration of source files “b.c” and “c.c” with source file “a.c” already

registered.
Place the cursor on the source file in the Project window of PM+, and select [Add Source Files...] displayed in the

right-click menu.

i PM+ - test.prw [ProjectWindow] =100 x|
File Edit Find Layer View Project Build Tool Window Help
|% -0 & E|& 5| % B 2| 5o j|+»+—|lﬁlﬁ?‘
“ Itest—lest leebugBui\d j‘ PR -9 | Ed m ‘
10— 0l
Fies | bemo | - (zor] =
E|-. test : 1 Project(s)
E-@ test s
-0 E
w0 1
-3 Proje Compiler o
L0 Othe pocempler Options. ..
[l H
Add the source file to the project: T LR fr 2
Add Source Files - teskt 21|
Lookin: | £ test x| « @ e B
E ac
. b.c
[ c.c

Select source files "b.c" and "c.c"

then click

File name: I"b,c“ "o ‘

Files of type: ISource Files{*.c:* asm] j Cancel |
Help |

Add Files from Folder... |

v

Multiple source files can be selected by clicking them with pressing key.
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Source file "b.c" and "c.c"
are additionally registered
to the project.
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E?PM+-test.prw [ProjectWindow] - Ellil
File Edit Find Layer View Project Buld Tool Window Help
| & -0 & H|& R & 2 0| 5Wcaos Ses+ -[=E2
Jltest-test jIDebugBui\d ﬂ| & .'.1. }E. 'x.r .2.‘. | ]ﬂ,ﬂ m |
[ —Ioix]
Files |M5ma| - [EOF] j
E|-. test - 1 Project(s)
=13
{2 Include Files
[0 Froject Related Files
L[] Other Files
1A a7
For Help, press F1 [ G e g
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5.3 Debugger tips

This section describes some useful techniques for the debugger (ID850QB).

5.3.1. Change display of buttons

Execution controls (run, stop, step-in debugging, reset, etc) and opening functional window can be made by

below buttons. However, it could be difficult to know which button does what.

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

(TbDIEa Pizt

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

;]
Go

ry

Res

113
RelGio

L}
Stop

-
Go

Praj

e}

Loc

o

13

v 1
Mer | Ewn

" V |
Erk | Trc

Cwer

Sro

A=m

sl

hem

&

Reg

-
Ret

»
Step

i3
=FR

§:| P ]
Stk | Teu

COpen | Load Wich

9.3.2. Display source list and function list

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

it is useful when you wish to update files or functions.

o =
Search...l L i I wiatzh | Duick...l

|
R
28|poid main{void> - |
21|( —
> 22 h_initial{);
23 EI(); -
24 =
El 25 wvhile <1< %

AN Y, |

When you click "main"... Source window shows "main"

66



9.3.3. Set/delete breakpoints

Breakpoints are executed by clicking lines in which " * " is displayed

"B" is displayed in the line where a breakpoint is set.

Breakpoints are deleted by clicking "B".

Click

-

Breakpoint was set

~

o
Searu:h.J L Fr I Wwhatch | Guick... |_Fi
28|poid main{void> ;l
21| _|
> 22 h_initial<{>s
23 EI<>; ;|
24 g
25 while <13>{ T
< | b

Search...l L | Fr | Watchl EJuiu:k...l A

<t

=10l

[x

28)boid main<void? =]
21 P
> 22 h_initial<);
24 El
25 vhile (1> %
| | »
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5.3.4. Display global variables

Chapter 3 And More

With using Watch Window, you can display global variables. There are several ways to register global variables to

watch window. In this section, how to register from source window is described.

Right-click the variable on source window, then select "Add Watch..."

R
Search.. I 44 I P I i atch I Quick. .. I Refrazh I Cloze I
] 22 -
23 while {1>{ _I
24
= 25 st ar b
26 Move. ..
I gg TMBEQIC |4
29 Ty
L 5 PICA = Add wiatch, ..
31 Symbal...
32
= 33 while Break when Access ko this Wariable
: gg 5.}.&3 : Break when Write to this Variable
26 EBreak when Read From this Yariable
I gg TMBEQIC  (logr
™ ia PRL.7 = Eyert Infarmation
ﬂJ Come Here

Add Watch dialog opens. Click .

X

M ame: j &dd

Fadiz ™ Proper © Hex 0 Dec  Oct © Bin Shing
Size: + Adaptive © Bute © Hali'word © word

Mumber: I—

Cancel

Restare

Help

Adding a variable to watch window is completed.

=10 x|
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5.3.5. Display global variables (internal RAM) while programs are running

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

programs are running.

Select "Option" menu -> "Extended Option...". Follow below settings.

Extended Option |
— Trace
Timetae Count, Hate: |1 vl
e mary. Sige: i J e
[~ Glear trace memory. before run
Check
Trace Data: |Elranch PG + fccess Data
e {* Speed Priority. = Trac Grity
¥ Complement Data ¥ &dd D& Paint
— Timer //
Gount Rate: I‘I vI /
— R Manitar /
Break WWhen Readout: ¢ Whale f« IRAM + IOR. (" Off
Redram nterval: IEDD meec

On Mouze Glick: Soft break " Hard break
[+ BEreak Sound

[ Check mory

erify Check [~ Clear register when reset

\titg when downloading

el | Bestore | Help

Specify the sampling time (ms) of the real-time monitor function (default:
500ms). The sampling time can be specified in 100-ms units from 100 to

65500.
It will not monitor if it is set to "0" or blank.

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

Do not use the pseudo real-time monitor function while using the memory window. It uses the system
resources significantly as it monitors the displaying memory as well.
It is recommended to close the memory window when you use the pseudo real-time monitor function.
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9.3.6. Display local variables

Local variable window is used to display local variables.

By clicking the button below, you can open the local variable window.

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

B Local Variable oL =] E3

Refrezh Cloze
pell]

Ee!

Lo

9.3.7. Display memory and SFR contents

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

Gl Memory

Search. | << | > | Refresh Close |

+4 +5 +6 +7 +8 +9 +& +B  +C +D +E +F
00 o0 00 00 10 10 10 10 02 10 10 02 =)

03 00 00 o0 00 00 FF FF 03 00 00 00
0o o0 0o 0o 0o 00 00 Q0 00 0o 00 oo
oo 0o o0 o0 FA BC o0 00 00 a0 94 0D
FF 01 FF 00 36 36 FF 03 00 00 00 00 —
FF FF FF FF 94 0D EE OB 52 0C 94 0D =
00 00 OO0 00 00 00 02 04 AB 72 F2 00 &
oo oo 03 00 02 04 00 58 03 EF 02 02 3

e m

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

=
| _PRetresh | DMM. |  Close |
Value
1% 03FFED0 -l I
POLL Y 0aFFF00don
PDLH R 1.8 D3FFFO0Y3D -
= PCS R 1.8 03FFF00403
PCT R 1.8 D3FFFO0453
PCH R 1.8 03FFF00qoF
PHDL R 16 D3FFF02{FFFF
PHDLL R 1.8 D3FFF02{FF
PHDLH RU 1.8 D3FFF02{FF
PHCS RA1.8 03FFF02{FF
PHCT RU 1.8 D3FFF024FF
PHCH RA1.8 03FFF02{FF
PHCCH RU 1.8 0aFFF04don
ESC R 16 D3FFF6(5555
YSUC R 8 D3FFF06]11
DSAOL R 16 0aFFF0sooon
o N D <11 1c AT Nodnnnn
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5.4 WriteEZ5

Since the program downloaded by ID850QB includes monitoring files for debugging, it cannot run
stand-alone. However, if you use WriteEZ5 to write programs, it does not write monitoring files.
Therefore, it can run stand-alone.

Also, if you forgot the security ID or if you set On-Chip Debug Option Byte to disable the on-chip
debug function, you cannot start debugger. In this case, you need to delete the setting values of
security ID and On-Chip Debug Option Byte. Use WriteEZ5 to erase the flash memory.

WriteEZS5 is installed at "1.2Installation of Software Development Tools".
Start WriteEZ5 by selecting "Windows Start" menu, "Programs”, "NEC Electronics Tools",
"WriteEZ5", "V1.00", and "WriteEZ5".

The hardware for WriteEZ5 is incorporated in TK-850/JH3E+UD.

1D The switch of TK-850/JH3E+UD is set as follows, and connects TK-850/JH3E+UD to PC.

SwWi1
Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON

@ Please execute WriteEZ5.
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Beczs i
,Ede\Device Wiews  Help

Ehihit Device—
penning.... -
n K _I Mame :
Firrmweare :
Farameter file—
Mame :
Wersion :
Load file—
Mame
Date
Chisum :
Area:
Connection to device -
Pt ;
Speed
Range
Freq. :
Fultiply :
w
< ;IJ I
Ready [ o [scRL

@ Push the 'Setup] button.

x

Standard |,&d\tance|

— —
Farameter file | PR M File Fead

—Huozt connection——————————— — Supply ozcillator
Part I vl Frequency I bHz
Speed I vl Multiply rate I

— Dperation Mode

' Ehlp Startl vl
" Block Endl "I

) frea [~ Show &ddres

[ Target Reset Message

Ok, Cancel

@ Push the TPRM File Read] button.
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Open HE
Look in: | = PRM7DF3786_100 e @B

J0F3775_CSI0.prm  |B) 70F3781_CSI0.prm B9 POF3784_CSI0.prm
FOF3778_CSI3.prm B 70F3781_CSI3.prm [ 7O0F3784_CSI3.prm
FOF3779_CSI0.prm B 70Fa7a2_CSIo.prm [ 70F3785_CSI0.prm
FOF3779_CSI3.prm 3 70F3785_CSI3.prm
7OF3780_CSI0.prG ¥l 70F 3786 _CSI0.prm
FOF3750_CSI3.prm 70F3786_CSI3.prm

File narme: I?DFS?BS_CSID.prm ‘m '
Files of type: IParameter File(" pra;* prm] ;I Cancel |

4

Please select “70F3783_CSI0.prm” in the directory of “¥PRM¥PRM70F3786_V100” in the
CD-ROM.

BL pevice Setup x|

Standard | Advance I

Farameter file |?DF3?83_ESID.prm PRM File Read

—Hozt connecti Supply ozcill

Pt IEDMB vl

) Frequency  |6.00 o
Speed |384DDbps vl /| ultiply rate IS,I:II:I
— Dperation Mode

" Block End|12? "I

) Area I~ Show dddies

(D K\‘D Cancel |

"Port" selects the COM port number where TK-850/JH3E+UD is allocated.

[~ Target Reset Meszage

Only the COM port number that the personal computer has is displayed in this pull-
down menu.

Input “6.00” to “Frequency”

Input “8.00” to “Multiply rate”

Input “38400” to “Speed”, and chick “OK”
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B writeEZ5 =] B3

File Device VYiew Help

d Device
Mame :
Firrare :
— Parameter file~
Mame : FOF3783_CSI0

Wersion ; 1,00

Load file—

Mame
Date
Chlsum :
Area:

Connection to device -
Port:  COM3
Speed 38400
Range Chip
Freq.: B.OD
Fultiply - .00

f o

Ready 1T
@ "Erase" The deletion of the flash memory begins when the button is pushed.

B writeEZ5 =] B3

File Device View Help
P

d Device
Mame :
Firrare :
— Parameter file~
Mame : FOF3783_CSI0

Wersion ; 1,00

Load file—

Mame
Date
Chlsum :
Area:

Connection to device -
Port:  COM3
Speed 38400
Range Chip
Freq.: B.OD
Fultiply - .00

f o

Ready |
When you write the program, click “load” then select writing HEX file.
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B writeEZ5 =] B3
Fil=  Device Wiew Help
;I Device
Marme :
Firmnware :
Parameter file -
Mame ; FOF37E3 _CEI0
Wersion © w1.00
Load file—
M arme
Date :
Chkzur :
Area
Connection to device -
Fart : COM 3
Speed 28400
Range Chip
Freq.: E.00
kultiply : 800

K

Ready

o)

@ Hex file writing will be start by clicking “AutoProcedure” .
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From following page, it shows the parts list and the circuit diagram of the kit.

@CPU board parts list

5.5 Parts list, Circuit diagram
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No. | Mount Mount Parts Reference Unmount Parts Reference Type Parts No Maker Note
Quantity
1 0 CN1 Connecter FX8C-100P-SV6(92) HIROSE
2 2 CN3,CN2 Connecter TFM-110-02-S-D-A-K-TR SAMTEC
3 1 CN4 Connecter HEC0470-01-630
4 23 C1,C2,C3,C4,C5,C6,C10, 0.1uF C46~C49
Chip ceramic cap Option
C14,C16,C17,C18,C19,C23,
(C24,C25,027,C28,C29,C30,
C31,C32,C43 C46,047,C48,
C50 C49
5 2 C7,C8 Chip ceramic cap 18PF
6 3 C9,C11,C33 Chip ceramic cap 4.7uF(2125)
7 6 C12,C13,C34,C35,C36,C37 Chip ceramic cap 10pF
8 2 C21,C15 Aluminum Electrolytic 4.7uF/25V
Cap
9 2 C20,C22 Chip ceramic cap 0.47uF
10 2 C40,C26 Chip ceramic cap 0.1uF(1608)
11 1 C38 Chip ceramic cap 0.022uF/50V
12 0 C39,R55,R62,R63,R64,R65, Chip ceramic cap XXX
R66
13 2 C42,C41 Chip ceramic cap TPF
14 2 C45,C44 Aluminum Electrolytic 10uF/25V
Cap
15 0 DCVDD1,DCVDD2 Pad SSp
16 0 FP1 Connecter FFC-16BMEP1 HONDA
17 0 GPI0O1,GPIO2,P76,P77,P78, Pad SS
P79,P94,P95,P96,P97, P98,
P912,T RESET,RXD,GPIO0
18 1 JP1 Connecter FFC-3AMEP1 HONDA
19 0 J1 Connecter FFC-2AMEP1 HONDA
20 0 LED1,LED3,LED5,LED7 LED SLR-332MC ROHM
21 4 LED2,LED4,LED6,LED8 LED SML-311UT ROHM
22 3 LED9,LED10,LED11 LED PG1112H ROHM
23 0 LED12 LED SLR-332VC ROHM
24 1 L1 Filter BLM41PG750S Murata
25 3 L2,L3,L4 Filter BLM18PG600SN1 Murata
26 2 MR2,MR1 resister module CN1E4K-105J KOA
27 1 NWIRE1 Connecter 8830E-026-170S KEL
28 18 R1,R2,R3,R4,R5,R6,R7,R8, Chip resister 10K
R12,R13,R16,R17,R18,R22,
R30,R31,R36,R44
29 11 R9,R19,R20,R21,R23,R26, Chip resister 1.5K
R27,R28,R33,R37,R43
30 12 R10,R14,R45,R46,R47,R48, Chip resister 100
R49,R50,R51,R52,R53,R54
31 5 R11,R24,R25,R29,R32 Chip resister 100K
32 5 R15,R59,R61,R67,R68 Chip resister 0
33 2 R34,R35 Chip resister 27
34 4 R38,R39,R40,R41 Chip resister 49.9(1%)
35 1 R42 Chip resister, 10(1%, 0.1W)
36 1 R56 Chip resister 1M
37 1 R57 Chip resister 12.4K(1%, 0.1W)
38 3 R58,R60,R69 Chip resister 270
39 1 SW1 DIP SW CHS-08B COPAL
40 3 SW2,SW3,SW4 DIP SW SKQMBB ALPS
41 0 TPU1,TPU2,TPU3,TP3,TPU4, | Pad TPDO5
TP4,TPU5,TP5,TPU6,TPU7,
TPUS8,TPU9
42 0 TP1,TP2 Check Pin LC-2 MACS8
43 1 TR1 Connecter TLA-6T718 TDK
44 1 USB1 Connecter UX60SC-MB-5ST HIROSE
45 1 U1 IC S-80129ANMC-JCOxG SIT
46 1 U2 IC uPD70F3783GF-GAT-AX NECEL
47 1 U3 IC SN74LVC2G125DCU TI
48 1 U4 IC SN74LVC3G07DCT TI
49 1 U5 1C UPD78F0730MC NECEL
50 1 ue IC SN74LVC1G125DCK TI
51 1 u7 IC LAN8700() SMSC
52 1 uUs IC LM1117MPX-3.3 NS
53 0 U9 IC 1S61WV51216BLL-10TLI ISSI Option
54 0 U11,U10 IC SN74LVC573APW TI Option
55 0 U12 IC SN74LVCO8APW TI Option
56 1 Y1 CX1255GB06000HOPESZ
Resonator Z Kyocera
57 1 Y2 Resonator MC-306 32.7680K-A0 EPSON
58 1 Y3 Resonator CSTCE16MOVH3L99-RO Murata
59 1 Y4 NX3225GA-25.000M-STD NDK
Resonator -CRG-2
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No. Mount Quantity Mount Parts Unmount Parts | Type Parts No Manufacturer
Reference Reference

1 2 (37, C43 Chip ceramic cap C0402CRNP0O9BNR50 Yageo

2 1 C38 Chip ceramic cap GCO402CRNPO9BN1R8 Yageo

3 2 C1,653 Chip ceramic cap C0402ZRY5V5BB105 Yageo

4 1 L3, L5 Chip ceramic inductor LQG15HN5N1S02 Murata

4R ALO2BT5N1M Viking

5 1 L4 Chip ceramic inductor LQG15HN6N8J02 Murata

6 1 R5 Chip resister RC0402JR-0710M Yageo

7 4 5, C39, €52, C63 Chip ceramic cap C0402ZRY5V7BB103 Yageo

8 2 C2,C4 Chip ceramic cap C0805ZKY5V6BB106 Yageo

9 1 C3 Chip ceramic cap C0603ZRY5V6BB475 Yageo

10 2 C21, C54 Chip resister C0402JRNP0O9BN150 Yageo

1 1 XTAL_2 Resonator G5 Series 32.768kHz Ecera

12 1 XTAL_1 Resonator 7M32000044 TXC

13 2 €60, C64 Chip resister G0402JRNPO9BN330 Yageo

14 1 C48 Chip ceramic cap C0402JRNPO9BN390 Yageo

15 5 C19, C40, C44, C55, C57 Chip ceramic cap CC0402JRNPO9BN470 Yageo

16 1 C45 Chip resister C0402ZRY5V7BB104 Yageo

17 0 R1 Chip resister RC0402JR-070R Yageo

18 1 L2 inductor LQH2MCN8R2M02 Murata

19 1 CON2 Connecter HO YANG SYONE

20 2 CN3, CN4 Connecter SFM-110-02-S-D-A MetaTech

21 1 S1 Connecter 7865NS502BD000B BO-JIANG

22 1 ut UZ2400.D UBEC

77



Chapter 3 And More

ircuit diagram

@®CPU board ci

T T weug (ARSI ALETY 5eq
o L £€8500S0L'SL | v ™
o soquiny uewnsog | ezis| N
| 4l 76dSS 64
QN+3EHr/088L Qand & o'hezd  LOLIES 831 [P
o L4}
Rt N il
P 964955 s6d
runonon e & o'k 12y ;:m.._,zm 9031 X\\
= AQX¥Ld € -
= o ¢ g Poneeiis ot = aan
LdINE9L-04d cald € L4l $6a05S
_ f: N Laxld € . An ﬁ aod
Vil P — _ = 'L0zd  LOLLETS $Qa1 I\
W 014 €l 1353y L oo € L4
0QATa 0
(AN as & & (51 o XKLL € axp ToneEms coat
oo 8 ¢ N3XLid € .4l 76455 v6d
(SH) % e o8 Sed 0108) (PlRUS) 09 s e Mo'L 6k LQLLEINS 231 [NE ﬂ
2| aan IS 16d —2 daa L]
7| s34 viea (OS! coid xckoWzeed1s 1031
1353 S0k —< laxild €
- e aan K oaxild € aan
S0k aaA
JUnool
oy HoN
b 3 | [ 3
aan 513 N= = [JUNOoN JunojoN
ano Hmwie v T
T 510
910 01 gan (X1
FEREEREEE R EE R EEEE R EEEEE TR ol bt
v INC2ZN OV/ZLLNI/O¥/4 LEVLL/L LEVOL/LLLBYOL/06d BHNS58225022222223333323088 L0dLNI/Z0BYOL/Z08VILIZd
v N3S“Zn B e L R EE EEEEEE 0aX¥40/2010S/20aXx/Led |- 0zd QoA doA
¥ AYM_ZN =7 Io GAICRISLZION=OFF 00XLO/Z0¥AS/ZOAXLI9Ed [H £d aaA
v i3s3y zn @l3 3 28 aan3 9td
PVISLALNIZEM/ELBYIL/ELBVOL/ELLBYOL/YEd 532 b SS SSA3 =
SV/9LdLNI/GHM/LBLAT/EBLBYOL/S6d gzg 8 ©Q 90dLNI/440LYVOL/ZYVOL/LZYVIL/y A0S /SEd LT
SVIOOLOLISYI00LIL/ONOAL /e 232 3 &% 02YVOL/0ZVV1L/08AX S/ A0S /¥Ed d aaA
3L/26d 2Ss © 28 LIVVOL/L LWVILI08AXL/PHIS/EEd
23 =8
SVILLAINIVOONAL S H 2 2 2 EE] OLYYOL/OLWYIL/ZANOS/0MISV/2Ed - -
- 528 S LOVYOL/LOVYIL/Z30S/00aX¥/LEd -
= 0LV/E0T0S/SOaXH/130S/0L6d 35> z 28 00VYOL/00VYLL/Z4IS/0DAXLI0Ed %Mm NN
= o 0 LLV/0SYVOL/0SWVLL/LINOS /116d 255 3 T 1SHQ/L LALNIfFSd OsS
= ZLV/BLLNI/430}8YOL/ZL6d sk 2 EE] SING/0LALNI/ESd
(212, €LV/6LLNI/LBAXL/EIIS/EL6d SR ° %3 5OQ/B0ALNI/ZSd 4dot 4dot
szizldnsy o PLY/0ZALNI/LEAX/EIOS /FL6d z5 30 0QQ/80dLINI/LSd €10 o
= u3 SLV/LSYVOL/LSVVILIEMOS /5L6d 28 LA Sd
L LNOMD/WNOd STON/OYLAV/00CLNI/E0d .
aan LN aan WN/Z0d OV-%0892°2€ 908-ON D
1IX = zA
00 S [0StV <& Voo 3-EHC/S30S8A a2 e e fi
S 0av/01ad % J\M szidnsy =
c 1Qv/110d SsA 5 60 [Z X T
e e o =
= 2
G S0k vav/viad oan13
(26)9/S-I001-08X3 TR~ v LON14/50v/510d aaan - oo @
66 2y 12 9av/910d - o adan =
v £av/210d 33 anan O A~ .
v 80v/810d 3 SOALY/HPYVOL/LYVYILIOINOS/Svd (-0 00k & Lily 108720 ¥ =
60v/610d 3833 DM H/Y0dL¥/FOTXHI030S /rvd 1520 ¥
T 0Lav/011ad 33928¢ IVATH/E0ALY/POKLIOIIS/Ed oszn v
Ny LLav/iiiad vorile8Y 20dLY/0FYYOL/0PYY LL/0INOS/Zhd 201d9_2ZN ¥
Ly L aaveiiod 83552%9233,333 10dLY/L010S/E0AXH/030S / bd 10149 ZN ¥ s 448
oVt a1 S0 £52222£5098338 333333333y O0ALIOVGSIEOTLO4IS 0% 00452 +
= 101 S3208KE8S s 2SR nm S EFREEERSS D
20| 9 S8R ne e aaatgnpoE2EEEEEEsE o438 AL
dan 2o N EE IBREIE S8R 855555 0mo 0 A
ano NN CEERERSRS aaA X
o " HHEEEEE SERSREERE ~ - _ 1XZZ53d0H000908955ZIX0
ant anvo | anko
don EEEEREEREERR E o vo €0 S041-920-30888 =
B
(<> [07501aV S QOA"19¥L
EEEERE aaA aaA aaA €0lao [ £1T
RERRE 201dD wm
6_aND
G [07511QY <& i’ 8-aND m,mm aan
= rano (881
== 980SHD s ey (G MS 13534 gano |88 |
5° T 510555 S #OUM  — s_ano |48
g 5 #am Q— - vano |28 |
S #ay 001 sanONs = t-ano <8
980-SHO S alsv x
o S HAVHS SO 7o ey Mr—
or T 81458 oLy oano 28]
Fims zms ]
880-SHO 1019
T°_~%% 7d = = 00149 S0
oTms S = = “lsua [ i3s3y
- z 1383y L | 1IN0 ONf——X YK
awoon _ = s s Ve[ o 999 Fotv—;
o . SSA »oa £
43 S oLd n
N 3 ano o'l z 2 190 z T
N S aan  sa aNzouL [V s 08d
10 6y S T
ok 5101<) Wx - 5 EVLVOONL |57
R w r n_n_>nxvﬂ TR aon SVaosL v
wivaoul [ S¢ R
ovivaoul (€Y ¢
aan aan 00Ul &Y%
LIUIMN

78



Chapter 3 And More

aan

FiIY A ' L0z 72 15mbny " Aepig SEq
oL £8500SOL'SL | €V
o JequinN uewnoog | ez
QN+3EHI/058 ML
ol
rSOLMPANO
2
€
z Z
v g
rS0L-MPILND
2
€
[
0ad v 8
8091)4n1L°0
= ggoso = 920
Fom_ T = = [ ¥0asz1010NTrLNS
4nio R
LLms ano anio = -
v20== €20== 520 z v T z Qg
. on N 7
- = |28
= C_{ane
aangsn aangsn g
R ] OW0E20480dN Hova
O O adrgsn 5ad T ONdesn g ; +a
500dL s0ddL 1z ey £
6NdL 8ndL 5ad | % Wesn 7 z T i 2
1z ey
57| 8400/kdLNIZEd dasn £ o = — snen
SCT B S0529d1L¥N18 1SGER-OS09K
N T foans € T g | VhaoORdLNIEd O0IMESN 7 iz g2z 1asn
o O = | L= =
500dL  S00dL 2 R PP T
NdL 9ndL s ss
= 7 °3 N o ETe = ASZ/ANLY
150L/1s1L/eEd 2934 \:L\ v
¥ad 3 5 -
= Yook 0SOL/0S1L/ZLd voaoonmxnzd o L = 020
N 2ou €ad 4 8 D I
NOASZIOZOATWINS
sHo T Fo| HOLLd B0000NTNARXENA [7——1 T grr-a74AOMOLIOLSO aanesn
, oL Ley =
e Lasay T 3 T 5 | o =g [T M1 T
gen x >oi ogy
cims 0L 7] eaxmLd 13834 | ;- 2 1
== 9axL/ELd INXNOALNIOZbd | IR aangsn
1 Iz v 1ad
aaa 50QdL, o O
= enatOT g7 | (oS 00014/00d [ 500dL S00dL =
S0QdL, SNdL pNdL
O | OvIsihid 000L/0L0LL/40d [ 553 10a2095oA NS &
$0QdL,
= 5001 Odio— | Qis/oLd LALNI/OEd | z 3 JESENNI
62y sn
880-SHO 10020980AWINS ] ¥ el on |8 -
b aa B 7 5 B g2y aah
vims ano
et an |8 610
L2 aan aanasn
= aan
aan 100L09EONTrINS ] ¥
NOASZIOZONTFLNS T T axd b
880°SHO
wn |8
L oaw - gL
§°_% = L 00L
92y aan
zIMs szy
ool
= ey aanasn

4o
810;

a
a
s

79



Chapter 3 And More

LNS0099d8LNTE
4no_[dno [ dno

z T
21 620 | 820 | 20

QaaAT dan

aaAT1

T ey [IAVFAELI
oL £8500SOL-SL
o JaquINN WeWN20g
QN+IEH/0S8ML
—K 135348 2’
ALTATLOY o
ddL =
0 o
T [ [ N
(8091)anL'0 09y ovaIn
oro
HekHd =
n | °
BLUSVIL (o} 3 (M0 “%MpZL
= 154
6SL nn Ioﬁw 0 [ L
M 1T o
=L Aog/anzz00 =
6S6L BSL OSL T 80 e kL ks
=0, a0y == 2 2 2 23
€0 L 90 . €0 [L €0 g w3 ZE
2 2 5"
S [ ]
3 QY AHA/SHD
s 2 T A su0NWN0D [ - o
X £QVAHdXITdNA 2 £aXL
VN 2L} 2y AHA/ALIALOY = o0
Q - L [QvAHADIND [ty
%0 | 0av AHd/00L033dS oaxL
Xy 6 NI XL
MO 7 00F L]
¢ (D00z8NY1 .
O POXYT XY
[ EECLENDR OB 00l LoY
3 n A 001 05y
0300W/0aXY 901
4 1300N/LaXY o0t
Z300N/ZaXd
N\ 001
m \ ms TESLNIVEQXY ,a o
3 v
318v0 X1 sss
555
599
888
1L £eE
133
o N N N i3
(ML'0'%HOL S (%1867 S (%1)6°67 & (%1)6°6Y <, (%1)6'6%
oy 1vy v 229 (Y
anko
N N N (sz12)ans'y
20
ano
QaAT1
felere]

OaNid
olanLd

80



Chapter 3 And More

i —_ 1

ol £8500SOL-SL
i JoquinN BWIN20g
QN+IEH0S8AL

x [

R R

WOONZEENTS g HZLLIOd & yImod
ziaa naa

0z
698

dan

ASZ/4n0L

2

4o

QoH

z
L

ZN0D
e

€
z
L

aan

SOQALYLHV--S-20-0HL-WAL

edL

END

anesn

Ja3depy 9v:g-g
asniz-1

0£9-10-02¥00TH
¥NO

001d97ZN

0014058 w3sI zn

A E—
[ ] N

[T I

20149758

T0Id5"758

5]
@
N
5

0s_zn
VM _ZN
Z0ld9_ZNn
INI“ZN
101d9 ZN

ULHV-G-SZ0-0H-NAL

2N

aan

81




Chapter 3 And More

S 10 S Tooug 010z "Lz 1snbny " Repid oeq
oL L £8500S0L'SL | €V
o Joquiny yuewnoog | ezig|

QN+3EHII088-HL

oL

T MdV80OATHLNS T
anio
([T
050 i
2
azin =
dan
dan
MVB0OATHLNS T
oF K #Em L
AQNVEM 7 . < Houm
ozin =
dan
MdVBOOATYINS
7an g
gzin
MdV80OATFLNS
#a €
vein
uoi3do
uo11dp
JunopoN
JunojjoN
_ MdVELSONTPINS )
R
- oon T
= T [ 1 alsy
aan
w1330 b Rt
JuUnoyol ank 90 9a
IWON 60 T Y o sa —
Y. $O va v
€0 €a
dan v ® za 2
. . R IL0L-T1891ZLSAMLIS | o “a
= = = v av
ano 20 (O
o o T 2] ano an [ 70y & un
e =1 o #a0
4L any 377 |_6€ #61
aan E
80 [ LvO [ H mm Qan ER] wf #ANVHM HNVESTSO |
dan dan dan oy 61Y _ MdVELSONTPINS .
Siv 8LV = =
Sy b ane 30
5Ly iy 9Ly ~ O | oon  T|E
£ €Y = L 0c i
2y = o aan 80 8a
— Ly — - — o L —
11Qy o oy an. v ©  ea 2
0 6V L oo L o sa
« 8y = u « O va «
N €0 €a
v aan 2z
2 v Y Wox-g 1o 1a 2
v ™ v v
Y ev i L LBV (e
v on
o 5 2]
o — o v uoi3do
N
UnNoyo|
1 [osilav <65 b [LBLIV L 3 WoN

WV (e34gi1)

319H8

> losilav 1

alsv |

&> osilav 1

82



_

Chapter 3 And More

ircuit diagram

HOE 5 €001\ 8500 MHSnESog - 4Pp 13-£00- (1A 8500 1 2
50000y -91 %
™
1 g M..o?.#.-.aws L — ry s 1N0M1T; LK
oo
— [ -
Qﬁuﬁ.ﬁlk.m apeg . =
EanIlL 61 07 {05704 08 33N
by WL LN ol ] 3
A 51 91 — P10 fod D3N
— £l 3 {
= = 11
= T h
P = <
2 2 .2z H [ R '
& 5 2.0 3 IR 5 15a0aN| [(FIESTE— ¢
Y A% = 08d 23N NIV €
z 2 |2 [z |7 £ z 1
z B il = = I N-Y-O-5-70-01
& rs
= = &3 = = o _ﬂ o _H = OEVOE YIHIOW C " LIOVINOD
0FNId 005720 = R
= Mo oWz o2 o n "8 oa =
2 g 25 “Az9ge s rot |-
H_oh_l %5 3% =" e ol
- £95 - - =
+ 'y Af — 19
T aas < a aaa ASTOOA o T T
aaso araas — {> T8 aaA
i11ds 10149
NITNYIS 001dD
IA0WNYIS s OTOND
~ L auo i
100741 HOIE
3 aan ==
HELS
NTETVIX Ko — Y — 7 gt 4
drxd 43— _ _ |
Il _ s
407X 5 ) - Wegy ' rdE [Fs
8= X3 8 =23 o
o~ S e 7 YIS
B L S ey i 1
10
= 3 = r o4 = =
- 1
2 £ 187 aaA

umog: iy ONGTI .vzn-..-_

440 Da/Od

T4 aas

> 347 aan

NI HUTRITT AU0T:#D _

® RF boardc

83




Chapter 3 And More

Chapter6 Sample Program

This chapter introduces the usage of other sample programs.
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6.1 RF Test Program

This chapter describes how to run the RF test program using TK-850/JH3E+UD and
TK-78KOR/KG3+UD.

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 ID850QB 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 (WriteEZ5) to write programs.

6.1.1. Procedure for one to one transmit/receive test

For the RF test, prepare one TK-78KOR/KG3+UD board and write the program
"TK78KORUD_RFTEST.hex", which is bundled with TK-78KOR/KG3+UD.

In the same way, prepare one TK-850/JH3E+UD board, write the program
"C:¥TK850%¥JH3E+UD¥V850ES_RF_Test¥Release¥RF_TEST.hex", by using WriteEZ5.
For writing programs to flash memory, refer to "5.4WriteEZ5".

* The RF Test Program uses USB interface on TK board for the serial port. If you try to write
programs with using ID850QB 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 ID850QB.

(Hereinafter, TK-850/JH3E+UD board and TK-78KOR/KG3+UD board are reffered as to the

transmitter and the receiver, respectively).

Transmitter TK-850/JH3E+UD Receiver TK-78KOR/KG3+UD
Write "V850 RF_Test" Write "TK78KORUD RFTEST"

Short address : 0001 Short address : 0002
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Please set the switches on the receiver board (TK-78KOR/KG3+UD) 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,

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-78KOR/KG3+UD) to your first PC with a USB cable.

Now the receiver board(TK-78KOR/KG3+UD) is ready.

Next, you will set the transmitter (TK-850/JH3E+UD) and PC.
Please set the transmitter (TK-850/JH3E+UD) board as follows,

JP1 1-2 short(USB side)
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 ON
SWA1 )
Bit5 OFF
Bit6 OFF
Bit7 OFF
Bit8 OFF

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 115200
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 (SW2) on transmitter board (TK-850/JH3E+UD).

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

. PER test / sender (shift+1 .. Retry result)
. PER test / receiver

. Continuous TX / Pseudo Noise

. Continuous TX / Raw carrier

AON -

. RX'mode

. Idle mode

. Standby mode

. Deep Sleep mode
. Power down mode

O OO U,

. Set RF channel

. Disable CSMA/CA

. Manually set RF registers

. Packet receive report: RSSI/LQI

. Packet Transmission for the command P
. Reset RF

DHT=Z0O>

My MAC_ADDR = 0x0001
Command? >

88

Chapter 3 And More



Chapter 3 And More

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.

Command? >1 (PER test/sender)

[My Profile]

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

Send to (Short addr) ? :

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.
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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

Send to (Short addr) ? : 1 (PER test/sender)

[My Profile]

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

Send to (Short addr) ? : 2
Send count (dec) ?:1000
Interval (dec/msec) ?:3

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

[Set channel to 11 (Current)]
Request to result..OK

From : 0001

To : 0002

Sent : 1000

Received : 1000

PER : 0.0000%

RSSI : max ff / min 9d
N

\/

Press any key to the menu

Chapter 3 And More

RSSI is expressed in the hexagonal value of 256 levels, which indicates the signal strength in the

received signal. For more details of the RSSI value, please refer to the datasheet of the UZ2400

RF chip.

Please note the PER and the RSSI are measured at the receiver side.

The receiver does not send back the test packets, but only the test result.
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6.1.2. PER test/ receiver

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

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

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.

6.1.3. Continuous TX / Pseudo Noise

The Menu 3 initiates the modulated RF transmission. The data carried are pseudo random

numbers. You can define the channel using the menu A, and the output power using the menu O.

6.1.4. Continuous TX / Raw carrier

The Menu 4 initiates the carrier transmission. The output power is not 0 dB as a reset default. You

can define the channel using the menu A.

6.1.5. RX Mode

The Menu 5 initiates the receiver mode.

6.1.6. IDLE MODE

The Menu 6 sets the UZ2400 into the IDLE mode.

6.1.7. Sleep MODE

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

6.1.8. Standby MODE

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

The Menu A allows you to set the RF channel.

6.1.10. Manually set UZ2400 register

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

6.1.11. Resetting RF

The Menu R allows you to reset the UZ2400 registers.
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6.1.12. Channel setting

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

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

To do it, please press “A” in the command prompt. Then, please choose the channel by [+], [-], [A], [B], or [C]. In the

example below, the channel 23th, 2465 MHz, was selected.

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

Dlﬁ"’l @l@ §§§D|F|-_E|‘1|

e

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

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

MEE=Owmoomn Rk

A (5et RF channel)
select Channel:

-] decrease channel [+] increase channel
[Enter]set [E=C] Cancel
[4]2405MHz [B]2440MHz [C]2480MHz
RF Channel : 2405MHz (Ch:l1i) :|
-
[Connected 0:12:46 [BnSTw [1152008-M-1  [SCROLL  [CAPS  |MUM  [Capture  [Printecho g
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To execute the PER test at the channel 23, press [Enter] in your keyboard, then,

choose “1” to initiate the PER test mode. Then, you may input 1000 packet in 5 msec interval to see the following

example. Please confirm the channel used is 23th in the display. Please note the receiver will learn which channel is
to be used for the test automatically.

[My Profile]

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

Send to (Short addr) ? : 02
Send count (dec) ? 11000
Interval (dec/msec) ?:5
[Set channel to 11 (Cmd)]
e to send..OK
Set channel to 23 (Current)]
0

Request to result..OK

[Resulisp——e

From : 0001
To : 0002

Sent : 1000

Recieved : 1000
0.0000%

> max FF / min
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6.1.13. Adjusting the output power

You may wish to control the output power in the PER test.
For it, please select “M” in the menu.

You will be asked the register ID. Please input “274”.
Then you will see, “LREG[274] : 00 >".

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

0xC4h is the reset default.

The register bits are defined as follows,

LREG[274]: [7:6] -> large scale tuning
C4:0dB
81: -8 dB
09: -16 dB
01:-24 dB

LREG[203]: [7:3] -> small scale tuning

000000: 0 dB
000001: -0.1dB

I
111111: -8.00 dB
For instance, if you wish -8 dB, please input “81”, as follows,

“LREG[274] : C4 > 81"

Then, you will start the PER test.
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6.2 Ethernet gateway sample program

This Ethernet gateway sample program starts working automatically as Zigbee coordinator when it is
turned on, and you can collect network information of the Zigbee network via Ethernet.
For use, write [TK-850JH3E+UD_ZC.hex] to the TK-850/JH3E+UD with the WriteEZ5.

Refer to the “TK-850/JH3E+UD sample program reference manual” for details.
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Chapter7 wMode setting of the TK-850/JH3E+UD board

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

Swi1

.
8 1
=m

5 pv-m
nes-u-u-00

Switch e Normal mode Dﬁgﬂg’v\vﬁmtﬁgﬁs N-Wire emulator
SW1 -1 OFF OFF OFF
SW1-2 OFF ON OFF
SW1-3 OFF ON OFF
SW1-4 OFF/ON * ON 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.
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Mode setting of the TK-78KOR/KG3+UD board

5 'MAGE IN JAPAN

1
| 3
1 R?‘pm |
2.
| RmaE
€23
e[ ;

Gig 972

TPUT /PUB TPU3 TPU2 TPUI TPUSTI

Usage case Normal Debug
SW (Written program works) (USB Connection)
JPA Select by power supply 1-2short (USB side)
source

Bit1 OFF ON

Bit2 OFF ON

SW1 Bit3 OFF ON

Bit4 ON OFF

Bit5 ON OFF
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