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

*The information is subject to change without notice.

*No part of this document may be copied or reproduced in any form or by any means without prior written consent
of TESSERA TECHNOLOGY INC.. TESSERA TECHNOLOGY INC. assumes no responsibility for any errors that
may appear in this document.

*TESSERA TECHNOLOGY INC. does not assume any liability for infringement of patents, copyrights or other
intellectual property rights of third parties by or arising from the use of TESSERA TECHNOLOGY INC. products
listed in this document or any other liability arising from the use of such products. No license, express, implied or
otherwise, is granted under any patents, copyrights or other intellectual property rights of TESSERA
TECHNOLOGY INC. or others.

*Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these circuits,
software and information in the design of a customer’s equipment shall be done under the full responsibility of the
customer. TESSERA TECHNOLOGY INC. assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.

CAUTION

*Do not give any physical damage to this equipment such as dropping

*Do not superimpose voltage to this equipment.

*Do not use this equipment with the temperature below 0°C or over 40°C.

*Make sure the USB cables are properly connected.

*Do not bend or stretch the USB cables.

*Keep this equipment away from water.

*Take extra care to electric shock.

*This equipment should be handled like a CMOS semiconductor device. The user must take all precautions to
avoid build—up of static electricity while working with this equipment.

*All test and measurement tool including the workbench must be grounded.

-The user/operator must be grounded using the wrist strap.

*The connectors and/or device pins should not be touched with bare hands.
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Introduction

TK-850/JH3U-SP is the evaluation kit for development using “V850ES/JH3-U", NEC Electronics 32bit
all flash microcontroller.

The user only needs to install the development tools and USB driver, and connect the host machine with
the target board to start the code development, build, monitoring the output, and debugging code.

(This demonstration kit uses the on—chip debug feature from the microcontroller itself, without emulator
connection)

Configuration for Debugging
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Overview

Reader

Purpose

This manual consists of the following contents.
Read chapter 1 and 2 first for installing the development tools and using the sample

programs.

Read chapter 3-5 for customizing the sample programs and the hardware.

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:

Preparations
Install the development tools
Experiences
Experience the basic operations of integrated development environment
(PM+) and integrated debugger (ID850QB) with using sample programs.
Hardware Specifications
Explain the hardware of TK-850/JH3U-SP
Troubleshooting
Describe how to solve troubles you may face, such as errors when
starting the integrated debugger (ID850QB)
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.

This manual is intended for development engineers who wish to become familiar with the
development tools for the V850.

It is assumed that the readers have been familiar with basics of microcontrollers, C and
Assembler languages, and the Windows™ operating system.

This manual is intended to give users an understanding of the features, hardware
configurations, development tools for the V850.
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CHAPTER 1 Preparation

This chapter describes following topics:
— Overview and installation of development tools
— Installation of development tools

— Overview and preparation of sample programs

Users can experience the development flow such as coding, build, debugging, and test, by using the
development tools bundled with TK-850/JH3U-SP.
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1.1 Development Tools / Software

@ Device file DF703771 V1.00
A device file contains device specific information. So, users need a device file to use the

development tools.

@ Integrated Development Environment (IDE) PM+ V6.31
The IDE works on Windows operation system.
Users can develop a system efficiently by using the editor with idea processor function,

compiler, and debugger.

@ C Compiler CA850 W3.20 (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.

@ V850 Integrated Debugger ID850QB V3.50
This is the tool for debugging the object program generated by C compiler and assembler. The
debugger enables to do C source level debugging. With the debugger, you can debug the code
easily and efficiently by refering and changing variables, using step—in debuging function, and

SO on.

@ Built-in Flash Memory Writing Program WriteEZ1
This is the Windows software to write programs on built—in flash memory.
By connecting TK-850/JH3U-SP and PC with bundled USB cable, you can write/delete

programs on the built—in flash memory.

@ Sample program
The explanation uses Mass storage class (MSC) sample program in user’'s manual.
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1.2 Installation of Development Tools

1.2.1 Installation Package

The attached CD—ROM includes the development tools and documentations. Users can use the installer
to install those development tools and documentations.

1.2.2 Installation of Development Tools

(@ Please insert the CD-ROM in the drive. The installer will show up automatically.
If it does not start automatically, please initiate it by double clicking the
SETUP.EXE.

g':;_r- NEC Electronics Microcomputer Developmen

e MEC Elec
Lp

Before you execute thiz installer, please exit all wi

Documents

Sample Program

Link to MEC Electronics Mizroconputer

E it

<1> Readme First
The contents of the CD—ROM, and some notes are available.

Please read it at first.

<2> Install---
Click “Install” to start installation of development tools.

For details, please refer to the next section.

_10_
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<3> Documents
Manuals of development tools and the evaluation kit are available in PDF files.
When this button is clicked, the WWW browser will start. Adobe® Acrobat® Reader is available in the
CD-ROM.

<4> Sample Program
Click this button to start the WWW browser for the sample program and the tutorial.

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

and FAQs.

<6> Exit

Terminate the setup.

@ Click the “Install”

_‘I‘I_
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@ “Tool Installer” dialog box is opened.

Select products that you need to install.
(as default, all the products that you need to use the TK-850/JH3U-SP are selected.)

“Explain” area displays an explanation of the selected product.

To change the installation destination, click .
When all the settings are completed, click | Install--- | .

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

“Programs” —> “NEC Electronics Tools”.

#% Tool Installer x|
v DeviceFile Install I/ N N\
DeviceFile: |DF703771 Verl.00 j Search...

Install...
v Toal Inztall \\ 4/
—
Tools;
- Enit |
Froduct | Slzel -
Caga0 w320 16.296KE
CA850%3.20 Documents 28,208K8
Fh+WE 31 17.520KE
P+ 6. 30 Documents 3. 240KB
LDGW1.21 B.736KE
LDG %1.21 Documents 3.136KB
STEEE0W2.13 2REKE
108500 B 850 Inteqrated Debugger 3,60 A7 952KB LI
Ewplain;
_I Dirivees C:
Available S pace:
LI 15,274 772KE
Drestination; Required Space:
IC:\F’rogram Files\MEC Electranics Toals Browse... | 134,858KE

@ Click when “Install” comfirmation dialog box is opened.
INSTALL x|

@ Install the Tools and DeviceFile,

Cancel

_12_
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® Read “software license agreement” and click for continuing the installation.

To stop the installation, click .
Software License Agreement il

Fleaze read the follmwing licenze agreement, Scroll dovn to see the rest of the
aqreennemnt.

LSER LICEWSE AGREEMENT
IMPORTANT-READ CAREFULLY:

This Usger Licenze Agreement [MJLA"] iz a legal agreement between you

[either a natural person ar an entity] and MEC Electronics Corporation ["MELC")
for the SOFTWARE PRODUCT. As used herein, "SOFTWARE FRODUCT"
means the MEC's computer software products provided with this LA, which
includes computer zoftware and may include aszociated media, printed
materialz, and "online" files or data. By installing and using the SOFTWARE
PRODUCT, vou agree to be bound by the terms of this ULA, If pou do not

agree ta the terms of this ULA, do nat install or use the SOFTWARE PRODUCT.

hd|
Do you accept all the terms of the preceding License Agreement’y To inztall this product, pou
muzt click Yes to accept. IF pou chooze Mo, Setup will exit.

< Bac! “r

® Enter the product ID, and click )

* The product ID is available on the other sheet.

InstallShield Wizard x|

Please enter the product ID of the product. &

Enter Product D

Product 1D iz written on the case or in the accompanying docurnents.

Froduct [D ||

InstallShield

¢ Back " Cancel |

@ It starts copying the files.

_13_
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® If the “install Wizard :Kind of File” dialog displayed, Select "Device File For V850ES/JH3-U".

Click .
Install Wizard : Kind of File x|

Select the kind of ingtallation file ;
" Device File For ¥850ESAIG3H

" Device File For ¥850ESAIG3-U
£ Device File For YAS0ESAIH3H

@:e File For YB50ES/IH3-

4 Back( INer:t ﬁl Cancel |

~—

(@ When the installation is completed, the following dialog opens.

Click :
x

\!}) Installation Finished,
(] o

Notes on the installation authority ‘

To install this tool in Windows 2000 or XP, the authority of an administrator is necessary. Therefore,

please login as an administrator.

Notes on the install-directory ‘

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

Note on the version of Windows

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

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

Assembler RA850 and C compiler CA850 limit the object size to 128Kbyte.

_14_
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1.3 Sample Programs

This section explains the overview and preparation of sample programs.

1.3.1 Preparation of Sample Programs

@ Insert the CD-ROM disk in the CD—ROM drive of your PC. The [NEC Electronics Microprocessor
Development Tools Setup] screen automatically appears.(if this screen does not appear automatically,
start setup.exe from Explorer. etc.)

g':;_r- NEC Electronics Microcomputer Developmen

Install...

| Sample Program |

Link to MEC EARctronics Microconmputer

E it

@ Press the | Sample Program | button to start the WWW browser.

_15_
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a Sample Programs - Microsoft Internet Explorer - [Working Offline] - |EI|1|
J File Edit Wew Favorites Tools Help | f'
Y - — 0 ] S . =
Qe - © - (A B ] Psewn rnen @] (2- L (3 B
| address | FADOCISAMPLE_E.HTML e |[|unks

Sample Programs

Welcome to TE-850/TH3U-5F world.

The purpose of sample programs is to expetience TI-850/JH3U-SP.
Four sample programs are available.

Copy them to the PC which TE -350/JH3TT-5F development tools had mstalled.
Eefer to the User's manual below for usage.

o TE-B50/JH3T-EP Tser's manual

Mass Storage Class Sample Program MSC Sample Driver

Thiz kit contains "Mass Storage Class Sample Program WM3C Sample Driver”.
Ifyou use this software, copy the "TH3T_STORAGE EXE" by clicking the link helow.
Then, execute the self-extraction file. The sample program is decompressed.

o Nlass Storage Class Sample Program MSCD ple Driver

Eefer to the user's manual below for usage.

s Nfass Storage Class 2

-]
@ / LT (e

/

@ Click the “Mass Storage Class Sample Program MSC Sample Driver " link , the following download
confimation window appears.

looks sugpicious, or you do nob fully tust the source, do not open or

@ Some files can harm pour computer. IF the file information below
zave this file.

Filz name: JH3U_STORAGE.EXE
File type:  Application
From: FASAMPLENSTORAGE

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

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

Open Cancel kdare Info

¥ | filwere ash before opening thiz e of fil

@ Click the butten.

_16_
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21x
Save ir: IQ Local Disk [C:) j = £ Ef-
[:I Dacuments and Settings
|_1Program Files
|1 WINNT
[:I WlITermp
Fils name: [JH3U_STORAGE ExE| = save |
Save as lype: I.&pplication j/ Cancel
p

®) After specifying the download destination folder, click the button.

® The self-extraction sample program (JH3U_STORAGE.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.

_17_
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1.3.2 Overview of Sample Programs

The “Mass Storage Class Sample Program MSC Sample Driver” consist of following folders.

TK850

JH3U_STORAGE

include Include files

if

NEC_Project Project files for NEC compiler

sre Source files

_18_
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1.4 Installation of USB Driver

“NEC Electronics Starter Kit Virtual UART” USB driver must be installed on PC before you start using
the TK-850/JH3U-SP.

Please, follow the instruction below to install the driver.

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

™
]

TS

3

USB cable

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”

_19_
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1.4.1 Installation on Windows XP

1. Once the TK-850/JH3U-SP 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 ‘weh site [with your permission].

Read our privacy policy

an "Windows connect to wWindows Update ta search for

Select “No, not this time” koftware?

() Yes, this time anly
() es, now and every time | connect a device
() Ma, nat this time

Click “Next”

Click Mext to continue,

test = ][ Cancel

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

Found New Hardware Wizard

Thiz wizard helpz pou inztall goftware for;

USE Device

Select "Install from a list or specific \J If your hardware came with an installation CD
location” “ZE? or Hloppy disk. insert it now.

What do vou want the wizard to da?

() Inztall the software automatically [Recommpendsd)

”

() Inztall from a list o specific lacation [Adwvy Click “Next

Click Mezt to contitiue.

< Bac ” Mewt » Cancel

_20_
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3.  Select “Search for the best driver in these locations.”, check “Include this location in the search:”,
and then click “Browse...” to select the driver directory path. The path should be “C:¥Program
Files¥NEC Electronics Tools¥TK—driver” as default installation. If the installation directory is not
default, then select “TK—driver” under the installation directory.

Click :
Found New Hardware Wizard

Please choose your search and installation options.

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

Usze the check boxes below to limit or expand the defa . .
pathz and removable media. The best diver found wail Select the driver directory

[] 5earch removable media [floppy. CD-ROM...)
Incziude thiz lozation in the search:

C:4Frogram Files\MEC Electronic

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

Choose thiz option to select the device driver from a list. Windows does R "
the driver you choose will be the best match for your hardware. Click “"Next
< Back ” test = Cancel

4, If the following dialog is opened, click ‘ Continue Anyway ‘ .

Hardware Installation

' f The zoftware you are installing for this hardware:
L

MELC Electranics Starter Kit Vintual UART

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

Continuing your installation of this software may impair
or destabilize the correct operation of vour svstem
either immediately or in the future._ |
recommends that you stop this inst{  Click “Continue Anyway”
contact the hardware vendor for s0
passed Windows Logo testing.

4
Continue drymay STOP Inztallation

_21_
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5. The installation of “NEC Electronics Starter Kit Virtual UART” driver is completed.

Click .

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the zoftware for:

(3 MEC Elechronics Starter Kit Virtual UART

Click. Finizh to cloze the wizard.

Click “Finish”

6. Go to “1.4.3 Completion of USB Driver Installation”.

_22_




TK-850/JH3U-SP User’ s Manual

1.4.2 Installation on Windows 2000

1. Once the TK-850/JH3U-SP is connected with USB, the “Found New Hardware Wizard” will be
started.

Select “No, not this time” and click )

Found Mew Hardware Wizard

Welcome to the Found New
:{;‘ Hardware Wizard

Thiz wizard helps you install a device diiver for a
hardware device.

Click “Next”

To contitive, click Mext.

< Bach: I Meut » I Cahicel

2.  Select “Search for a suitable driver for my device”.

Click .

Found Mew Hardware Wizard

Inztall Hardware Device Drivers
A device driver iz a softvare program that enables a hardware device to work, with
an operating spstem.

Thiz wizard will complete the installation for this dewvice:

@ USE Device

& device driver iz a software
LIS . »
needs driver files for vour ney  device

installation click Mext.
"What da pou want thi@ to do?

' Search for a suitable diver for my device [recommended) Click “Next”

Select “Search for a suitable driver for my

™ Display a list of the known diivers for thiz device so that | can chog
driver

¢ Back I Mest > I Cancel
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3.  Select “Specify a location”.

Click :

Locate Driver Files
where do wou want Windows bo zearch for driver files?

Search for driver files for the following hardware device:

@ USE Device

The wizard searches for suitable diivers in itz diver database on vour computer and in
bptional search locations that you specify.

Select ~Specify a location click Mest. [f you are zearching on a loppy dizk or CO-ROM drive,
or CO before clicking Hext,

Optional search locations:
[T Floppy disk drives Click “Next”
[~ CD-ROM diives
¥ Specify a location
[~ Microsoft Windows Update

¢ Back I Mest > 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 Mew Hardware YWizard ¢ |
Inzert the manufacturer's installation dizk into the drive 0 |
g zelected, and then click OFK.

Cancel |

Select the driver directory

Copy manufacturer's files from:

C:\Program Filez\MEC Electronics ToolshTK-driver j Browse. .. I
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5. Click :

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

The wizard found a driver for the following device:

@ USE Device

Windowes found a driver for this device. Tainztal the diiver Windows found, click Mext.

@ c:hprogram fileshnec electronics toals\tk-driversmabzzall. inf

Click “Next”

< Back I Meut » I Cahicel |

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 Fit Witual UART

windows has finizhed installing the software far this device.

Click “Finish”

To cloze this wizard, click Finigh.

\4

¢ Back I Finizh I Cancel

7. Go to “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

(= Computer Management Elfﬁlgl

Q File  &ction  Wiew ‘Window  Help — =] x|
& BE &S 2 =Ra

Computer Management {Local) = OPTZ10L
- ﬁ& Syskem Tools + -j Camputer
+ Event Viewer “g@ Disk drives
+ g Shared Folders § Display adapters
&4 Performance Logs and &lerts b DVDJCD-ROM drives
E;; Device Manager 28 Human Interface Devices
- @ Storage (=) IDE ATAJATAPI cantrallers

+ Removable Storage ‘e Kevboards
Disk Defragmenter " Mice and other pointing devices| Find “NEG Electronics Starter Kit

Disk Managemenk i Manitars Virtual UART (COMx)”
+ & Services and Applications BE& nebwork adapters

e o o O o B B

5 Ports (COM & LPT)
r;f Comnnications Park [COM1)

PTOCELaors
@), Sound, video and game controllers

System devices
Universal Serial Bus contrallers

T [

The screen above shows that the COM port number is “COM8”. If ID850QB is not in use, you can use
this port number for connecting TK-850/JH3U-SP.
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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CHAPTER 2 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 (IDE), PM+

— Integrated Debugger, ID850QB

You will use the programs that you prepared in “1.3 Sample Programs”, as the sample programs for
TK-850/JH3U-SP

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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The overall steps are as follows:

2.1 Start PM+

&

2.3 Load Workspace

&

2.4 Set Linker Options

2.5 Set Compiler Options

&

2.6 Create Load Module Files

&

2. 1 Check Debugger Settings

&

2.8 Check Board Settings

&

Run Programs

2.9 Start Debugger

2.10 Run Programs

&

2.11 Stop Programs

&

2.12 Close Debugger

¥

2.13 Quit PM+
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2.1 Start PM+

Let’s start using the development tools.

First, start the PM+
Select “Windows Start Menu” —> “Program” —> “NEC Electronics Tools” —> “PM+ V6.31".

-EEPM+—N0 Workspace [OutPut] ;Iglll
File Edit Find Layer Yiew Projeck Build Tool ‘Window Help
ERr e TR Her+ -[2Ele |
I | EEEE L
=101 CEVETS =101 x]
Fis | Memo | - [EOF] ﬂ
----- rrg No*workspace
KN H
Faor Help, press F1 ] Lt it itz

_29_



TK-850/JH3U-SP User’ s Manual

2.2 What is PM+

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

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

Menu bar Tool bar

55, PM+ - No Workspace [OutPut] o [=[ 3}

Fie Edit Find Layer Wiew Project Buld Tool Window Help

|a-DEHAGR] s DB | S+ -RE® |

Il = k255 X8 |

o T R
Files |MemD| - [ECF] i
B8 NoWorkspace

\ L 8y

For Help, press F1 \ NI [ [ Eiwmimt g
\ \
Project Window Output Window
Project window A window in which project names, source files, and include file are displayed using a tree
structure.
Output window A window in which the build execution status is displayed.

I:> For details regarding menu bars and tool bars, refer to “Help” menu in PM+.

“Help” on menu bar , then “PM+ Help”
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2.3 Load Workspace (project)

In this section, you will use the workspace that you created in “1.3 Sample Programs”
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 “V850JH3U_Fnc_MSC.prw ” under the
directory "C:¥TK850¥JH3U_STORAGE¥NEC project”.

-ioix]
’ﬁEd\t Find Layer View Project Buid Tool Window Help
New Cerl+n -
onen. s ke | Gy [MaC_tDDR e+ |z ‘
Insert file... ﬂ| i Lo X .2.‘.|I?§ ‘
Close
o I — JRT=TEY

N - [ECF] ﬁ.
T e

sligrksn=
Close Waorkspace:

Save Chrl4s
Save As...

Change Source File Mame, ..
Save Al Source Filzs

Prink Prewiew
Print.... Crl+P

Recerit File

Recent Workspace.

Exit PM+

-

kil H 4
Open an existing workspace ,_ ,_ IL_ ,X_ ,V_ v

Sellest Tie el diet
Lock in: Il'f) MELC_project j & &k |

contains the sample

B VE50TH3L_Fne M5C prov A

programs.

e ——
File name: IVSEUJHSLI_Fnc_MSC.pr ( Open ! >

Files of type: IW’orkspace Filel”.pr] j Cancel

Help |
y
Select “V850JH3U_Fnc_MSC.prw”, then click :

_32_



TK-850/JH3U-SP User’ s Manual

Workspace name: “V850JH3U_Fnc_MSC.prw

F5.PM+ - ¥850JH3U_Fnc_MSC.prw [OutPut]
File Edit Find Laver View Project Build Tool Window Help

| %% -DSH| SR &= | Bafee

Load the workspace file
\ “V850JH3U_Fnc_MSC.prw”
By

| [\8B0IH3U_Fre_MSE -vE5WH3U_F = ][ Debug Buid Rl %—M
o T Il
Fiies | Memo | - [EOF] ZI
Project group
[:l Include Filez
[:l Project Related Files
i Other Files )
Project
. | 21 gy o 4
For Help, press F1 [ [Cn it frer 4

The workspace file “V850JH3U_Fnc_MSC.prw” contains one project called “V850JH3U_Fnc_MSC”. You
will use this project “V850JH3U_Fnc_MSC”.

CAUTION:

Please ignore when you get a prompt saying “files could not be found”. This may occurred when

the installation directory is not a default.
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2.4 Set Options

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

- On—-chip debug (Disable/Enable, security ID)

Select “Tools” on menu bar, then “Compiler Common options”.

2.4.1 "Extend” Tab

Select “Device” tab on “Compiler Common Options” window, and check following settings.

Compiler Commmon Dptions 5[

File | Startup | Link Directive | ROM | Flash  Deviee |

[~ 256M Byte Mode

BFLC Beaizter I
|D:-cffffffffffffffffffff >

By checking thiz check box, 256MB mode iz available.
YWhen it iz checked, <2560 option of the compiler, the azzembler and the linker iz
zek.

] I Cancel Lpply Help

Set the security ID. The security ID is a specific ID code (10 bytes) used for the authentication
when the debugger is starting. The security ID is stored at the address 70H-79H in the
microcontroller built—in flash memory. The security ID in the flash memory and the ID entered in the
configuration dialog are compared when the debugger is starting. When the ID does not match, the
debugger cannot be started. Therefore, it is useful to protect the program data in the memory from
others.

If you do not need to care about the security, it is recommended to enter
“FFFFFFFFFFFFFFFFFFFF”. (When you erase the data in the flash memory, the ID is set to this

value.)
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If you forgot the security ID code stored in the address 70H-79H, the debugger (ID850QB) will not
be able to start.

In this case, you need to use “WriteEZ1” to erase the built—in flash memory. By erasing the flash
memory, the security ID is set to “FFFFFFFFFFFFFFFFFFFF”.

For details, refer to 5.4 WriteEZ1”.

2.4.2 “Preprocessor’ Tab

Select “Tool” on menu bar in PM+, then “Compiler Options...”.
Select “Preprocessor” tab, and check “Use C++ Style Comment”.
This setting allow you to use the C++ comment using “//”.

It is useful feature when editing programs.

Compiler Options x|

Detail of Optimization I External Reqgizter | Output File I Output Code I Messagel .&ssemblerl Otkers

General I Ihput File Preprocessar | C Language I Optirization and Debug Infarmation
Include Search Pathl-1]: Edi... |
I..\include

Defing Macral-0]: Edit... |

Undefine Macral-U]: Edit... |

Lirnit of Murmber of b acral-=<m]: I ™ Preserve Preprocsssor Comment]-C]
™ Use Trigraph[-]

@ C++ Style Comment[-x@

Command Line Option:

-opu FATE9 - Ninclude -=cwscom -<r -g

K8 Ol

ok I Cancel Apply | Help |
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2.5 Create Load Module Files

After developing the source code, you have to create load module files by compiling, assembling, and
linking. This process is called build.

Click the build button J , or select “Build” on menu bar, then “Build”.

&, PM-+ - ¥850JH3U_Fnc_MSC.prw [DutPut] o w4
File Edit Find Layer Yiew Project Buld Tool Window Help
|2 DEd &R 4P R Ho ~dl+*+ -[==El2]
| [esniraU_Fne_MsC - vasuHaLF =] [Debug Buld MIEIEY - N ‘
—oix
Files |Memo|
=85 ¥B50JH3U_Fno_MSC - 1 Projest|
=@ VBS0JH3U_Fnc_MSC
-] Source Files
(1 Include Files
(2 Project Related Files
(2 Dther Files
e
dl L 21 [y o[ 4
For Help, press FL ’7 ’i'ﬁ’ﬁ v

+ - ¥850JH3U_Fnc_MSC.prw [DutPut] o (=] |
Edit Find Layer Wiew Project Build Tool ‘Window Help
|2 DS H| SR & B & G ¢ » + -2z @\
] [\BE0IHAU_Fric_MSC -VB50H3U_F v [ Debug Build B9 | |
FEE-owre MEIET
o |Mem0| [ "c:\Program Files\NEC Electronics TDDls\CAESD\HE.ZD\hln\caBED.j
- - "C:\Program Files\NEC Electronics Tools)CAB504U3.20%khin'cag50.
E‘"' VB50JH3U_Fnc_MSC : 1 Project| | [ wc:\Program Files\NEC Electronics Tools|\CAS50%U3.20%binYcadS50.
=@ V850JH3U_Fne_MSC |- rci\Program Files\NEC Electronics ToolshCASS50%T3.20VhincaS50.
(] Source Filss - "C:\Program Files\NEC Electronics Tools\CAS50%¥3.20Vhin) 14850,
(0 Includs Filss - "C:\Program Files\NEC Electronics Tools\CAS50%U3.20\bin\rompa:
(3 Project Related Files - "C:\Program Files\NEC Electronics Tools)CAS50%¥3.20%bin)hxG50.
(1] Oithex Files _
PM+ x|
- 1 1 warning(s) : 0 [EQF]
\!.) 13500: Build completed normally.
4 »
I | 2|y o[z
I Lt [%i1 [rie z

Build has been completed successfully.
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2.6 Check Debugger Settings

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

Select “Tools” on menu bar, then “Debugger Setting...”.

5 PM+ - ¥850IH3U_Fnc_MSC.prw [OutPut] = 3]
File Edit Find Layer View Project Build | Tool ‘Window Help
J A = | | & & | & i ComFller.CommonOptlnns.... | &« b+ - | =@ ? |
Section File Generator Options.,..
J [\BB0IHI_Fne_MSC - VESWHAU_F ] [Debuy  Comiler Options... oL X W E |
Assembler Options. ..
= ProjectWind 101>  Linker Options. .. ; =101 |
Files |Mem| ROM Processor Options... ctronics Tools\CASS0VW3.204binycadso
= Hexa Converter Options. .. ctronics ToolshCASS50YW3.20%hinhoadsn!
S| . WB5MHIU_Fnc_MSC: 1 Project o4 petformance analyzer Options. .. ctronics ToolsYWCASSDWW3.Z20Yhinhcadso.
£ & V850JH3U_Fnc_MSC e Ay Toor ctronics ToolshCAS504U3.204bintcagso,
- " ] !
(7 Source Files - cronies ToolshCASSOVWS.20Vbind 1d850.
(3 Inchude Files ] ! tronics ToolsyCASS04WHS.20%bin' romps:
#-(1] Project Related Files ctronics ToolshCASS0YUI.204%biny hxB50.
‘(7 Other Files
Start up Ex-too| L5
Total warning(=s) : 0O [EOF]
File Compare. ..
Device File Installer
PM+ Settings. ..
Font. ..
Customize. ..
Record the Key Operations
Flay Back.
Save the Key Operations.. .
Load the Macra File...
Flay Back the Macro File. ..
Register the Macro Files. ..
Play Back the Hegister Macra »
| | » -
4 ¥
4 H oz
Change debugger settings l_ Lil &1 9 2
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Check if “ID850QB V3.50 V850 Integrated Debugger” is selected on “Debugger”.

Debugger Settings

Select Debuager e —

Debugger:

File M arne;

Optior;

Debug Target
Debug Target File:

| CATK50H3U_STORAGENEC_projectia.out |

[~ Erecute Symbol Reset after Download

¥ Erecute CPU Fieset after Download

Debug Optionz
[ | Download the Debug Target Files in the zame Froject Group

Debug Target File List:

k. Cancel | Help |

If you cannot select “ID850QB V3.50 V850 Integrated Debugger”, select “Project” on menu bar,
“Project settings” —> “Tool version settings” —> “Detailsetting” —> then select “ID850QB V3.50".
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2.7 Check Board Settings

Before connecting the PC and the TK-850/JH3U-SP with USB, you should check the setting of SW1 on
the board.

@ SetJP2 and SW1 as shown below.
JP1 :1-2 short

SWi1

Bit1 | OFF
Bit2 | ON
Bit3 | ON
Bit4 | ON

@ Connect USB1 connecter on TK-850/JH3U-SP and PC with USB cable.

USB cable
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2.8 Start Debugger (ID850QB)

Click the debug button [/ , or select “Build” on menu bar, then “Debug”.

If you do not see the debug button, go to “2.7 Check Debugger Settings” for changing the settings.

The steps to start the debugger will be explained below.

T PM+ - ¥850IH3U_Fnc_MSC.prw [DutPut] =lai x|

File Edit Find Layer Yiew Project Build Tool Window Help

| & - D@EE|ER| 55 B[R Hie»» J==2]
| [EBBIH3L_Fno_MSC -VEBWHELLF 7] [Deobug Buld Tl s A d A RE
R REET
Files |Memu| - " Program Files\NEC Electronics Tools\CASS50M\T3.204%kbiny caaso‘i
_ - "C:\Progrem Files\NEC Elsctronics Tools)CAS504W3.204bin)ca8S50.
=kl V850JH3U_Fnc_MSC : 1 Project| || wc.\pProgram Files\NEC Electronics Tools)CASS50%U3.20%bin)casso.
=R~ V850JH3U_Fne_MSC | rC:\Program Files\NEC Electronics Tools)CASS04U3.204bin)cass0.
[ Soucs Files - "C:yProgram Files\NEC Electronics Tools)CAB504U3.204bin) 1d850.
‘”CI_“dE Files - "CihVProgram Files\NEC Electronics Tools'\CAS50%W3.Z0%hinrompd!
Project Fielated Files - "C:\Program Files\NEC Electronics Tools\CAG50%U3.20%binYhx850.
(20 Other Files -
- Build Total erroris) : 0 Total warning(s) : 0 [EOF]
4 »
I L ) BT H oz
For Help, press F1 N Lt it free 4
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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 "UARTDO” in “Port” at “Target Device Connection” area

then click :
x|
= @@=

— Chip

cleck ok |
Name: wPD[TFoe0 <] : X
(

drICE

— Internal Memony

ROM: T2 2] kevte(

Fihd: |491 gz "l Bytes =
: " - - Help
Data Flash: IE| l K.Bytes 0 Code
—

I
I_ Wze Data Flash I vl B —

— Programmakble /0 Area

[ Start &ddress I

— Ferpheral Break 1 — Monitar Clock © — Target Device Connection

) Break {* Syzstem
Port; ILI.-’-\F!TED 'I

% Hon Break  User

- Maszk
T s TRk N2 T HLDRE T RESET [T STEF

I~ el I DBING I/ MODE 01,20 [Target Depend =]

Festore

Praject...

About. .

il

— Memaom Mapping
Access Size: % BBt O 1Bk € 32Bit Add
termary Attribute: I apping Addrezs & Chip Delete |

Target j I = I j

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

x

? ) WE?0D: Do vou want ko download Load Module File?

Yes 2 Mo |
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CATRAEINJHIU_STORAGE\NEC proje
object loading...
symbol: loading...

ID850QB starts and downloading the

program to flash memory.

Cancel

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

§ 1D850QB : ¥850JH3U_Fnc_MSC.prj =lox|

Flle Edit Wiew Option Run Event Browse Jump Window Help

i1 [ [ [ [ = o] = | ] o] o] ety ] ¢ |t |

E Source {main.c)
Search. | << | »» | Watch | @uick. | Refiesh | Close |
11 64
poid romp_initCuoid>
P 6
int ret;
[ ret = _pcopy(& _S_romp. ALL_COPY);
e
poid init¢ veid >
e
[ cpu_init{>;
e romp_init{);
P ushf85@_init(>;
e
pwoid main{ void >
b (>
e init;
whiled(i>
{
[ ushf858_intBh{);
P ushf858_int1h<{);
[ H
e
- [l

[main.ca#az [ooooooos | 0.0 msec

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 “2.9 Run Programs”.
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2.9 Run Programs

Now, you are ready to run the program.
Click the restart button "'l , or select “"Run” on menu bar, then “Restart”.
The sample program runs.

5 1DB500B : VB50IH3U_Fnc_MSC.prj o [ 53]
File gBiens Option Run Event Erowse Jump Window Help

>_| \N’alchl Quick.. | Hefreshl Close |
4

woid vomp_init{void>

[ 1
int ret;

[+ ret = _rcopy{& S _romp. ALL_COFY>;
o

woid init¢ wveoid >
he
[ cpu_init(d;
[ romp_init{);
[ ushf850_init<>;
e

X boid main¢ void ) Run the sample program
e
fs init{;
wvhile(1)
<

[ ushfB8508_intBh{)>;
[ ushf850_intih<>;
[ >
e
— [l |

[mainca82 [oooooone | (0.0 msec

% 1D85008 : ¥850IH3U_Fnc_MSC.pri [
File Edit Wiew Option Run Event Browse Jump ‘window Help

0o [ [ = (oo o | o] ] O | |

o
Search. | << | > | watch | fQuick. | Pefesh | Close |
[E] B
boid romp_initCuoidd
|
int wet;
[* ret = _pcopy<&_S_romp. ALL_COPY);
-
boid init( woid >
e
b cpu_init(;
- vomp_init<);
< ushf858_init<>;
e
woid main¢ uoid >
B |
< initO;
yhilect)
e ushEBSA_intBh);
< ushfBEA_intih<);
b 3
-
7 KT

When programs are running, the status bar will be red.
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Connect USB3 and PC with another USB cable while USB1 is still connected.

USB cable

When it is connected to PC, the driver is automatically installed. It is detected as “NEC corp
TK-850JG3-H/JH3- USB Device” under disk drive.

_lojx

File  Action “iew Help

comEaea

=2 peMICe? -
'_uﬂ Compukter

T L A a0l

iosigs NEC corp TE-850153-H) H3- USE D@

-k DVDJCD-ROM drives

@ Floppy disk controllers

@ Floppy disk, drives

--ﬁ Human Interface Devices

142y IDE ATAJATAFI controllers -
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Also, the removable disk is added as a disk drive.
This drive is not formatted. You can use this as 24KB removable disk when you format it.

-l x

J File Edit ‘iew Favorites Tools  Help 11.'

JOBackv-d*l.‘ﬁ; 2 ¥
| Address I[} Control Panel = Go

Folders X || Mame -~ | Comments &
(@ Desktop o | | ™5 sccessibility Opti...  Adjust your
) My Documerts ¥E Add Hardware Installs andt__|
= d My Computer L)Add or Remove P... Install or ren
ik 315 Floppy (A1) 48 Administrative Tools Configure ac

o

J;j Search [L_L' Folders

e Lacal Disk (01 b ‘“ Automatic Updates  Set up wWinds
;‘_‘?Date and Tirne Set the date
ﬁkDisplay Change the .

I Falder Options Cuskarize tE
& shared Documents il :T | . ﬂ

g Now you could check the mass storage class (MSC) sample program is functioning.
@ The program downloaded with ID850QB cannot be executed without ID850QB connection.

If you need to execute it with stand—alone, use WriteEZ1 to write HEX file.

For more information, refer to 5.4 WriteEZ1".
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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”.

55 | Waich | uick. || Aefiesh |

Closs_|

LEREEE] £33

£33

|****

pwoid womp_init{void)
6

init{>;
vhile<1?>
{

j§% ID8500B : Y850JH3U_Fnc_MSC.prj

Fle Edt VYiew Option Run Event Browss Jump ‘Window Help

int ret;

ret = _rcopy(& S _romp. ALL_COPY>;

pwoid init{ void >
cpu_init();

romp_init(2;
ushf850_initC;

pwoid main{ void >

ushf85A_intAb{);
ushf85@_int1ibh(>;

Stop the program

=18l

01 e o [ = [ o = | | (] | || | R |

@ Source (usbf850.c)

ks \N"atchl Quick.. I F\efreshl Close I

¥

if (UFBIS3 & C_BKO1DT
UFAIC3

P3RS &l
= CUINT8)~C_BKOLDT; ~=interrupt cl
ushf85@_rx_chu(); /*CBU Rx processing*s

||

* The Endpoint

processing

The USBE Ix Function
long ushf858_data_sendC(UINT8x= data,. INI32 len. INT8 ep>

Arguments :

Return values:

OQuerview:

(1]

I : UINT8s data — index of the Tx da
I : INT32 len — data size

= INT8 ep — Endpeint numbe:
DEU_OK - normal .
value except DEU_OK — extraocrdinary el

It transnits specified data by the specif 4|
the specified endpoint. =

0|

|usbFs0.c#174

Jusbfgs0_int1b |oonatFzC 19m 10,425 [Manual Break

When the program stops, the status bar changes back to the original color.
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2.11 Close Debugger (ID850QB)

Select “File” on menu bar, then “Exit”.

IDE500B : ¥850IH3U_Fnc_MSC.prj _I_I- | il
File Edit WYiew Option Run Event Browse Jump ‘Window Help

oo S0 4| BiB|m| BIR QlalwB B

Close

Daownload. .. Guick... | Refresh I Close |
Load Maodule. ..
Upload if (UFBIS3 & C_BHKOiDT)> {

FAIC3 = (UINT8>™C_BKO1DT; r*interrupt cl
— N ushfSSB_rx _chu(>; s=CBW Rx processing»*~
Environment 4

Debugger Reset. ..

[

dpoint processing

The USB Tx function

long ushf858_data_send(UINT8&= data. INI32 len. INT8 ep>

Arguments :

I : UINI8= data — index of the Tx da

I = INI32 len — data size

I : INI8 ep — Endpoint numbe:
Return values:

DEU_OK - normal

value except DEU_OK — extraordinary el

Ouerview:

It transmits specified data by the spec1l—‘J
the specified endpoint.

4]_|

The exit confirmation dialog is displayed.

usbfas.ca174 ustfas_int1b |oooatFzC 19m 10.42s [Manual Break i

IDE 5006

? i This will end vwour Debugger session,

Do wou wank ko save the settings in the project File ?

x|

Yes Mo | Cancel |

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+”.

i PM+ - ¥850IH3U_Fnc_MSC.prw [OutPut] i =] |
File Edit Find Layer Yiew Project Build Tool Window Help
Mew Chrl+M
E rece || & » & = = ‘
e o BB || 1=
Inserk filg Debug Build ﬂ| & -_-1- }?_ 1*4.- -2-‘-| ﬁ m ‘
Close
Mew Works 0lx| _ =10] x|
e Warkspace. .. —
& — "C:YWProgram Files‘\NEC Electronics ToolshCASS04W3.20%binhcas50:;
Open Workspace. ., K K K -
A —— 2 — "C:\Program Files\NEC Electronics Toolsh CASS0YW3.20%hinh cagSo:
P ksp ject| "C:YProgram Files\NEC Electronics ToolshCASS50Y%W3.20%binh casso.
058 Wrorspace "C:yProgram Files\MEC Electronics ToolshCAS50%W3.20%bin' ca850.
Save GEHS "C:hProgram Files\NEC Electronics Tools)CAS50%W3.2Z0%bin' 1d850.
Save b "C:YProgram Files\NEC Electronics ToolshCLSS50YW3.20%bin romps!
"C:4Program Files\NEC Electronics ToolshCASS04WWS.Z0%hin' hxS50.
Chiange Source File Marme, . "
Save all Source Files — Build Total error(s) : 0 Total warning(s) : 0 +
) . -+
PRSP - pownload C:%TKS50%JHIU STORAGEVNEC projectia.out to the debuge
Print... Chrl+P - -
Recent File
Recent Worksiace
-
. | 2]y I
Exit PM+ and prompt ko save the files [ Lil 201 i1l g

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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CHAPTER 3 Hardware Specifications

In this chapter, the hardware of TK-850/JH3U-SP will be explained.

Microcontroller 1 PD70F3769 »¢V850ES/JH3-U

Clock External main system clock: 48MHz (6MHz x8)
Sub—clock: 32.768KHz
Interface USB (A receptacle) x1

USB (MINI B connecter) x2
Connecter for N-Wire (For KEL connecter)
Connecter for MINICUBE2

(For SICA connecter only pad)
Dsub—-9Pin x1

Expansion connector (50Pin)

RJ-45 connecter

IrDA communication interface

Audio input (¢ 3.5mm monaural jack)
Audio output (@ 3.5mm monaural jack)
AC adopter jack (5V)

Other unit Touch panel LCD (for LCD version)
7Seg-LED (for no LCD version)
Dimension 100mm x 136mm

Power supply voltage | 5V
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3.1 Connecter Layout

uUSB2 USB3 NWIRE1 CN CN4

DSUBT1 USBT1 CN2 CN9 CN7 CN8
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3.2 Function Layout

LED1 u24

LT

SW2 JP2 SW1 LED2 U20 SW3 Sw4 VR1 JP1
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3.3 Hardware Functions

3.3.1 SW1

The bit 1-4 on SW1 are for mode settings, Bit5—8 of SW1 are connected to "P78/ANI8” ~”
P711/ANI11” for general-purpose input port.

@ For the use of ID850QB, use following settings.

SW1
Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON

* When ID850QB is used, these terminals cannot be used because it communicates with the host
machine by using and the terminal P30 and P31.

@ Please change to the following settings when writing it in the flash memory with built=in CPU by using
WriteEZ1. (The hardware of WriteEZ1 is built into TK-850/JH3U-SP.)

SW1

Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON

@ To run the programs stored in built—in flash memory by WriteEZ1, use following settings and re—supply
power.

SW1
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 OFF %

XIf you need to use USB1 as virtual serial port, set Bit4 to ON.
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@ Please change to the following settings when you connect N-Wire emulator.

SW1
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 OFF

@ Please change to the following settings when you use virtual serial COM port.

Swi
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 ON

XIf you need to use USB1 as virtual serial port, set Bit4 to ON.

@ Bit5-8 are connected to following GPU pins.

As they are connected to pull-up resister, “ON” means “Low” and “OFF” means “High”.

SW1
Bitd P78
Bit6 P79
Bit7 P710
Bit8 P711

3.3.2 SW2 (RESET SW)

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

3.3.3 SW3 (INTP12)

SW3 is the push switch connected to "P98/SOF1/INTP12/A8” pin in CPU. There are connecting to
pull-up resister. When the switch is pushed down, it sends the signal of “Low”.

3.3.4 SW4 (INTP13)

SW4 is the push switch connected to "P99/SCKF1/INTP13/A9” pin in CPU. There are connecting to
pull-up resister. When the switch is pushed down, it sends the signal of “Low”.
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3.3.5 LED1

This is the Bus Power LED for USB2 connecter. It is lighted when USB2 connecter gets power supply.

3.3.6 LED2 (POWER)

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

3.3.7 U20 (for no LCD version)

This is the 7Seg—LED.
7Seg—LED display can be changed by accessing the address between 600000h and 6FFFFFh.

u20

] Bit0 |
Bit5 Bit1

— | Bit6 | =
Bit4 Bit2

— | Bit3 |— 6“

Example of displayed figure and set data.

0] 0xCO 5 0x92
1 0xF9 6 0x83
2 O0xA4 7 0xf8
3 0xBO 8 0x80
4 0x99 9 0x98
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3.3.8 JP1

JP1 is a jumper short pin to select power supply for CN8 MIC INPUT.
Set the jumper to short when you connect electret condenser microphone.

3.3.9 JP2

JP2 is a jumper short pin to select power supply.

1-2 short | Use power supply from USB1 connecter.

3-4 short | Use power supply from USB3 connecter.

5-6 short | Use power supply from AC adapter connected to CN9.

Caution
When you use USB host connection with USB2 or use LCD display, you must use power supply from
AC adapter.

3.3.10 CN1

CN1 is an extended connecter.
FX8C—-100P—-SV6 connecter by Hirose Electric Co., LTD. is mounted.

3.3.11 CN2

CN2 is a connecter pad for MINICUBE2 connection (connecter is not mounted).

3.3.12 CN4

CN4 is RJ-45 connecter socket for Ethernet connection.

3.3.13 CN7

CN7 is an audio output connecter.
P10/ANOQO signal output is output through low—pass filter.

Connect @ 3.5mm mini plug.
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3.3.14 CN8

CN8 is an audio input connecter.
P72/ANI2 inputs signal through low—pass filter.

Connect @ 3.5mm mini plug.

3.3.15 CN9

CN4 is the power supply connecter of the AC adaptor.
You can supply the power by setting the JP2 to 5—6 short and connect AC adapter.

3.3.16 J1

This is the connector for external power supply. (DC5V)

3.3.17 NWIRE1 Connector

These are connector for N-Wire emulator.
It can connect N-Wire emulator of IE-V850E1-CD—-NW etc.
8831E-026-170L-F connecter by KEL Corp. is mounted.

3.3.18 USB1 Connecter

This is a connecter for on—chip debug and flash memory writing.
This can be used as a virtual serial COM port by setting SW1.

3.3.19 USB2 Connecter

This is a connecter for USB host connection.
Caution

When you use USB host connection with USB2 or use LCD display, you must use power supply from
AC adapter.

3.3.20 USB3 Connecter

This is a connecter for USB function connection.
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3.3.21 DSUB1 Connecter

This is a Dsub—9Pin connecter for RS—-232C communication.
RS-232C communication can be made with using P90/TXDC1 and P91/RXDC1.

3.3.22 U24 (IrDA Infrared communication module)

This is an IrDA infrared communication module.

3.3.23 VR1

This is an initial level volume control for the audio input (CN8) signal.
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3.4 solder—short pad label

When using an external connector 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
(opened shape)

Solder—short pad
Shorted shape

Solder—short State when | Connection
pad name shipping it

Connect reset IC to T_RESET signal

T_RESET Short [T ]
Open when reset IC is not in use.
FLMDO to P37 on CPU

FLMDO Short — : :
Short when built—in flash memory is rewritten by self
USB Host bus power switch output

USB_P1 Open Short when you set maximum bus power output
current to 1A.
Connect P90/TXDC1 and RS-232C driver.

TXDC1 ) 7 o ¥
Open when you use it not for RS—232C.
Connect P91/RXDC1 and RS-232C driver.

RXDCH1 Short [T
Open when you use it not for RS—-232C.
Connect RTC and CTS of RS-232C.

P1 Short
Open when RTC and CTS should be disconnected.
Connect DSR and DTR of RS-232C.

P2 Short [T e
Open when DSR and DTR should be disconnected.
Audio output volume signal and P11/ANO1

VOLUME1 ) T s %
Open when P11/ANO1 should be disconnected.
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3.5 Explanation of unit

3.5.1 USB function

®USB connecter Mini B receptacle

USB Function block diagram

3.3V Power supply

V850ES/JH3-U Vbus USB
Power supply <— Conncter USB
Pull-Up signal Y
< USB signal [«
Pull-Up control Pull-up <:>
> Circuit Pull-up
USB data v ]
V850ES/JH3-U pin Connecter V850ES/JH3-U Note
Signal direction

UDPF D+ I/0 3.3V 1.5k Q Pull-up
UDMF D- 1/0
P41/SOF0/RXDC4/SCLO1 | - Out D+ Pull-up control
P42/_SCKFO/INTP10 - In D+ Pull-up signal
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3.5.2 USB Host

O®USB connecter A receptacle

®When you use USB host connection with USB2, you must use power supply from AC adapter for

supplying USB bus power.

USB Host block diagram
5.0V power supply

A 4

VB50ES/JH3-U | Vbus Power supply | '°US USB
Power ON signal Controller power supply | connecter USB
Vbus < >
_ Current fault signal
P USB data -
V850ES/JH3-U pin Connecter V850ES/JH3-U Note
Signal direction
UDPH D+ 1I/0
UDMH D- I/0
P34/TIAA10/TOAA10/TO | - Out Vbus Power ON
AATOFF/INTP09/PPON
P35/TIAA11/TOAA11/RT | - In Vbus Current fault signal
C1HZ/0CI
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3.5.3 IrDA infrared communication

®IrDA controller ITX E-Globaledge LC16MI-0110A

®IrDA module ROHM RPM971-H14

®IrDA controller register base address 0x400000

IrDA block diagram
3.3V power supply

1.8V power supply

\ 4 v \ 4
V850ES/JH3-U | EXT bus IrDA IrDA
Controller Module
Interrupt
A
clock
48MHz
Oscillator

Ir
Communication

-

IrDA controller V850ES/JH3-U | V850ES/JH3-U | Note

pin pin Signal direction

A0~A7 Al1~A8 Out

DO0~D7 ADO~AD7 1/0

_RD _RD Out

WE _WR1 Out

GS - Connect to address decoder
INTR P05/INTP04 In Interrupt to CPU

RESET - Connect to reset circuit
XIN/CLK48M - - Input from shared USB clock
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3.5.4 Ethernet

®LAN controller
O®RJ45 Jack With Magnetic Module

®Ethernet controller register address

Ethernet block diagram

ASIX AX88796B

TAIMAG RJLBC-248TA1

0x500000

3.3V power supply

V850ES/JH3-U | EXT bus

P Interrupt

A 4

LAN
Controller

al

A
y

RJ45 Jack with

» Magnetic Module

A

.| LINK State LED
"| Speed State LED

Clock

25MHz
Oscillator

Serial
EEPROM

A 4

(MAC address)

Ethernet

&

LAN controller | V850ES/JH3-U pin | V850ES/JH3-U | Note

pin Signal direction

SA0~SA5 A1~A5 Out

DO~D15 ADO~AD15 170

nRD _RD Out

nWE _WR1 Out

nCS - Connect to address decoder
nRESET - Connect to reset circuit
IRQ P04/INTPO3 In Interrupt to CPU
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3.5.5 Touch panel LCD (LCD version only)

®LCD panel

®LCD controller
®LCD controller register base address
®LCD controller memory base address

Caution

CASIO COM50T5117GTC (5.0inch QVGA color)

0x600000
0x680000

Epson S1D13A05F00AB00B

When you use LCD display, you must use power supply from AC adapter.

Touch Panel LCD

block diagram

3.3V power supply

2.5V power supply

V850ES/JH3-U | EXT bus

Reset circuit

A 4 \ 4 \ 4
LCD ) LCD
controller Display panel
data
A 4 A

Serial communication

CSI2
Touch panel signal
A/D Port |4
Port output 5.0V power supply R Back light LED
driver
4
Enable signal
LCD controller
LCD controller | V850ES/JH3-U pin | V850ES/JH3-U | Note
pin Signal direction
AB[17:1] Al~A17 Out
DB[15:0] ADO~AD15 I/0
CS# - Address decode
ABO - GND
M/R# A19 Out
CLKI CLKOUT Out Bus clock
RD/WR# _RD Out
RD# _RD Out
WEO# _WRO Out
WE1# _WR1 Out
WAIT# _WAIT In
RESET# - Connect to reset circuit
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Touch panel LCD connection

LCD panel V850ES/JH3-U pin V850ES/JH3-U Note
Signal direction
YU P97/SIF1/TIAA20/TOAA20/A7 ouT Output port
XR P96/TIAA21/TOAA21/INTP11/A6 ouT Output port
YL P71/ANIN A/D in A/D input
P95/TIAA30/TOAA30/A5 ouT Output port
XL P70/ANIO A/D in A/D input
P94/TIAA31/TOAA31/TENCOO/EV | OUT Output port
TTO0/A4
SCL P23/_SCKF2/KR5/RTP05 CSl LCD control
SI P22/SOF2/KR4/RTP04 CSI LCD control
/ GCS P21/SIF2/TIAB0O0/KR3/TOABOO/R | Out LCD control
TPO3
/RESET - Connect to reset
circuit
BLON e Back light enable
output
3.5.6 SRAM

® 1Mbyte (8Mbit) SRAM is installed.

O®SRAM memory base address  0x100000
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3.5.7 External bus interface

1.1. External bus I/F devices

Device Address pin Accessing condition | Note

IrDA controller A0-7 16bit access The device is 8bit
LAN controller SA0-5 16bit access A1l is 2Byte pin
LCD controller M/R, AB1-17 16bit access AB1 is 2Byte pin
SRAM A0-18 16bit access 1MByte

1.2. Address mapping
®The address decoder assigns 4 devices to 010 0000H~01FFFFFH (CSO0 area)& 040 0000H~07F
FFFFH (CS2 area).

- Adress Assign
03FFFFFFH O7FFFFF|T = = 71
. 1 1| 1MB (U
(80 KB) | 2B | User area
_ 0700000(1 — — 1
D3FECO00H
D3IFEBEFFH
06BFFFF
i LCD mem
0680000 M8
Use prohibited User area
061FFFF
LCD Reg
[ 0600000
01000000H )
DOFFFFEFH[ = = = = = — — 7
| : 05000FF 1NB
I " i Ethernet
| | 0500000
| External memory area | s
(8 MB)
: : 04001FF 1MB
I " IrDA
" | [ 0400000
00800000 - 4 Address |Assign
’ 01FFFFF
External —
“r”a{mgfwarea csz Ex’;gmal 1MB
004000004 " 0100000
003FFFFFH s ?::?f . 00FFFFF
00200000H %ﬁﬁ/ﬁ st Internal
BOTEFFEEN ROM 1MB
(2 MB) S0 i
00000000H 0000000

1.3. External memory address area
®070 0000H~07F FFFFH (CS2 area) 1MByte size
®080 0000H~OFF FFFFH (CS3 area) 8MByte size
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3.5.8 External connecter

®You can connect external bus signals to external devices with external connecter (CN1)
(HIROSE FX8C-100P-SV4)

External conncter block diagram

V850E - EXT
850ES/JH3-U EXT bus
connecter
APor‘ts
‘Power -
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External connecter connections

No. |V850ES/JH3-U pin Bus No. |V850ES/JH3-U pin Bus
1]A0 [ 2|PCM3/HLDRQ [ )
3|A1 [ 4|P00/INTPOO
5|A2 [ ] 6|P01/INTPO1
7]A3 [ 8|P02/NMI
9|A4 [ 10]P11/ANO1

11]A5 [ 12|P20/TIAB03/KR2/TOAB03/RTP02

13| A6 [ 14]P24/INTP05

15|A7 [ 16]P25/INTP06

17]A8 [ 18]P32/ASCKC0/SCKF4/TIAA00/TOAAQ0
19]A9 [ 20|P33/TIAA01/TOAA01/RTCDIV/RTCCL
21]A10 [ 22|P36/TXDC3/SCL00/UDMARQO
23|A11 [ 24|P37/RXDC3/SDA00/UDMAAKO
25|A12 [ ] 26|P40/SIFO/TXDC4/SDAO01

27|A13 [ 28|P50/TIABO1/KR0O/TOABO1/RTP00/UDMARQ1
29|A14 [ 30|P51/TIAB02/KR1/TOAB02/RTP01/UDMAAKT
31]A15 [ ) 32|P60/TOAB1T1/TIAB11/TOAB11
33|PCM0O/WAIT [ 34|P61/TOAB1B1/TIAB10/TOAB10
35|PCM1/CLKOUT [ ] 36|P62/TOAB1T2/TIAB12/TOAB12
37]CS_USER.n [ ] 38|P63/TOAB1B2/TRGABI
39|PCS2/CS2 [ 40|P64/TOAB1T3/TIAB13/TOAB13
41|PCS3/CS3 [ 42|P65/TOAB1B3/EVTB1

43|PCTO0/WR0 [ 44|P74/ANI4

45|PCT1/WR1 [ 46|P75/ANIS

47|PCT4/RD [ 48|P76/ANI6

49|PCT6/ASTB [ ] 50|P77/ANI7

51|PDHO/A16 [ 52|P90/KR6/TXDC1/SDA02/A0
53|PDH1/A17 [ 54|P91/KR7/RXDC1/SCL02/AT1
55|PDH2/A18 [ 56|P92/TENCO1/TITO1/TOTO1/A2
57|PDH3/A19 [ ] 58|P93/TECRO/TIT00/TOT00/A3
59|PDH4/A20 [ ] 60|P94/TIAA31/TOAA31/TENCO00/EVTT00/A4
61|PDH5/A21 [ 62|P95/TIAA30/TOAA30/A5
63|PDH6/A22 [ 64|P96/TIAA21/TOAA21/INTP11/A6
65|PDH7/A23 [ 66|P97/SIF1/TIAA20/TOAA20/A7
67|PDLO/ADO [ ] 68|P914/TIAAS51/TOAA51/INTP17/A14
69|PDL1/AD1 [ 70]P915/TIAA50/TOAAS0/INTP18/A15
71|PDL2/AD2 [ 72|RESET

73|PDL3/AD3 [ 74|AGND

75|PDL4/AD4 [ 763.3VAnalog (AVDD)
77|PDL5/AD5/FLMD1 [ ] 78]3.3VDigital (VDD3.3)

79|PDL6/AD6 [ 80]3.3VDigital (VDD3.3)

81|PDL7/AD7 [ ] 82]3.3VDigital (VDD3.3)

83|PDL8/ADS8 [ 84]|GND

85|PDL9/AD9 [ 86]GND

87|PDL10/AD10 [ 88]GND

89|PDL11/AD11 [ 90|GND

91|PDL12/AD12 [ ] 92|GND

93|PDL13/AD13 [ 94|VDD5V (VDD)

95|PDL14/AD14 [ 96| VvDD5V (VDD)

97|PDL15/AD15 [ 98|VvDD5V (VDD)

99|PCM2/HLDAK [ 100|VvDD5V (VDD)
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®You can capture analogue audio signal with the V850ES/JH3-U internal A/D converter.
®Monaural microphone level input.

(Set the JP1 to short when you connect electret condenser microphone.)
® ¢ 3.5mm Monaural mini plug input
® Anti—aliasing filter Fc = 3.6kHz
Three 2nd order low pass filters (-36dB/oct)
®\Variable gain amplifier Micro Chip MCP6S91

OFilter structure =

Audio input block diagram

Microphone input

Power supply

@ 3.5mm
jack

\ 4

Volume

A 4

Variable gain
amplifier

V850ES/JH3-U

Anti—aliasing filter

A 4

A/D input

Connecter pin

V850ES/JH3-U pin

V850ES/JH3-U
signal direction

Note

Audio Input

P72/ANI2

A/D input

passed.

Preamp. filter, variable gain amp

Variable gain amplifier connection

Pin | V850ES/JH3-U pin V850ES/JH3-U signal direction | Note

CS | P40/SIFO/TXDC4/SDAO1 | Out Chip select
SI P22/SOF2/KR4/RTP04 Out

SCK | P23/_SCKF2/KR5/RTP05 | Out
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3.5.10 Audio output

®Monaural line level output. (Speaker drive acceptable)
®You can output analogue audio signal with the V850ES/JH3-U internal D/A converter.
® Anti—aliasing filter Fc = 3.6kHz
Three 2nd order low pass filters (-36dB/oct)
® (b 3.5mm Monaural/stereo mini plug output

OFilter structure =

® Amplifier With volume control

Audio output block diagram

V850ES/JH3-U

D/A output

P11

Power supply

.

Amp

National Semiconductor LM4865M

Line level output

Power

\ 4

Filter

Volume control

\ 4

Amp

® 3.5mm
P \Jack

Connecter pin

V850ES/JH3-U pin

V850ES/JH3-U
signal direction

Note

Audio Output

P10/ANOO

D/A output

Output to filter circuit

Power amplifier connection

Pin V850ES/JH3-U | V850ES/JH3-U Note
pin signal direction
DC Vol P11/ANO1 D/A output Volume control
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3.59.11 RS-232C

®DSUBT1 is the RS-232C serial communication connecter

®You can cut the RS-232C driver output by cutting the solder short pad (TXDC1.,RXDC1) for
using the 3.3V level UART communication with external connecter

O®RS-232C driver IC MAX3232

®Connecter D—sub 9Pin plug

RS-232C block diagram

3.3Vpower supply
V850ES/JH3-U
v Dsub-9Pin
| Solder short |, |RS-232C -
UART [« > oad < | driver < »| connecter
— To external connecter
Driver IC V850ES/JH3-U pin V850ES/JH3-U Note
signal direction
TXD P90/KR6/TXDC1/SDA02/A0 Out UARTC1
RXD P91/KR7/RXDC1/SCL02/A1 In UARTCI1
RS—-232C connecter pin connection (D—sub 9Pin plug)
1pin N.C. 6pin Connected to Pin4
(x 1)
2pin RXD Tpin Connected to Pin8
(*2)
3pin TXD 8pin Connected to Pin7
(*2)
4pin Connected to Pin6 9pin
1) N.C.
5pin GND Shell N.C.

*1:You can cut the signal connection by cutting the solder short pad “P2".
*2:You can cut the signal connection by cutting the solder short pad “P1”.
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CHAPTER 4 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 “1.4 Installation of
USB 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 “2.7 Check Board Settings”.

Check Point 3
Confirm the USB driver installation with referring to “1.4 Installation of USB 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 with referring to “2.5 Set Options”. Also
remember the code you set for the security ID.

After this, erase the flash memory with referring to “5.4 WriteEZ1”.

4.3 Monitor memory cannot be accessed. (FOc72)

Check Point 1
Check if the settings of switches on the kit are correct with referring “2.7 Check Board Settings”.

Check Point 2
Erase the flash memory with referring to “5.4 WriteEZ1”.

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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CHAPTER 5 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 Register additional source file

5.3 Debugger tips

9.4 WriteEZ1

9.5 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...”.

i

Edit Fird Layer View FProject Buid Tool Window Help

Mew Ctrl+M _
ol S vy T+ » > -|=E e
Insert fil., . jl * -_5- :‘i‘.’ q*’ .2.‘.‘]1% |
il
Effrowe =Dl

- Treor ﬂ‘

Save Workspace
Close wWorkspace.

Save. ChrkS
Save As...

Chanae Source Fle lame.. .
Save Al source Fes

Prink Preview
Print... Chrl+p

Recent File

Recent Workspace

Exit PM+
"New WorkSpace" dialog
Rl P opens

Create a new workspace I (el T
<Description of items>
Workspace File Name: |

—> Specify the name of the workspace file that manages *Workspace File Hame
. ] I »>1. Workspace Information
the project files. - 2 Bl T
o . . - Ci Blank ‘whark:
.prw is automatically suffixed as the file type. Bl SRS 3. Select RealTime 03
. . R n 4 Startup File(H]
A project file (prj) of the same name is I Bame. || i
. Project Group Nams
simultaneously created. [ & Link Directive Flef#]
* Micracontrollers Name Device Name T S B S
Folder: [7aron =] [Porarirazee x| | O et Detuaoe
9. Confirmation
—> Specify the folder for saving the workspace file by _ Deice il | (£ V50 Microconirallers
Only [4-6]

writing its absolute path.
This item can be selected from a reference dialog

bOX by pr‘essing the B rowse... button_ Thiz will st up the basic information about the workspace and the praject.

Project Group Name:
—>. Specify this |t.em if W|‘sh|ng Tco manage multiple — e | [ ] T
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. The concrete information set here is

described on the following pages
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Input the workspace information
setting as follows.

Workspace file name
— test

Folder
— C:¥TK850¥test

Project Group Name
— (no input)

Microcontroller Name
— V850

Device Name
— uPD70F3769

PM+

"j G20171: CATKEE0 est
L]

Thiz falde ot be found. Do you wish to create it?
‘ Tes i , Mo
N ——

Click button

MNew WorkSpace - Step 1,9 [Workspace Information] x|
“Workspace File Name :
Itest »»1. Workspace Infarmation
2. Select Tools
— ™ Create Blank ‘Workspace 4 Select FeatTime 05
| CATKES 0 est B'”&I 4. Startup Fil{#]
. 5. Register Mode(#]
Project Group Hame :
I E. Link Directive Fil=(#]
* Microcontiallers Name : Device Name : t SRR B
8. Select Debr
[ves0 =] [wp7oFaea | FIEE CERaEE
4. Confirmation
Device Install | X
[#)%/850 Micracantrallers
Only [4-6]
Thiz will set up the basic infarmation about the warkspace and the project.
[
& Bach INekt>| Cancel | Help |
~~—
Click | Next > | button
MNew WorkSpace - Step 2,9 [Select Tools] 1[

Tool Set :

Save | Deletel

ToolYersions :
Toal | Version |
IDE50GE Unused

1. Workspace Information
»»2. Select Tools

3, Belect BealTime 05

4. Startup File(#]

5. Register Mode(#]

E. Link Directive File[$]

7. Setup Source Files

8. Select Debugger

4. Confirmation

[#]850 Miciocontrollers
Only [4-6]

¥ Select only Installed Toals

‘ Detal Setting... I ’

Please select the Toals from MEC Electronics to be used.

The fallowing tools have been excluded fram selection because they are not installed.

CAZE0, STKESD, LDG, [DES0, IDESONW, SME50, Ski+ for WE50, TWAED

< Back I Next » I

Cancel | Help

Click | Detail Setting | button
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Tool ¥ersion Detail Setting x|
Set the version of tools as [Tcesso [Tstkeso [T oG [ ipesoge | I I I
follows. q e e v )
CA850:W3.20
ID8500QB:V3.50
\_ /
Il I
V850 Series Software Packaoge W4, 20(E nglish Version] ;l

V850 Series Software Package 4.1 0[English “ersion)
WEE( Series Software Package V4. 00[E nglish Version]

E
ancel Help |

Select tools as above screenshot, then click .

New WorkSpace - Step 2/9 [Select Tools] x|

Tool Set: 1. Warkspace Information
I[Changed][SaIacledD‘l 1850 Series Software Package V4.20(En j 32 Select Tools

Evim Delete 3, Gelect Real Time 05
Tool Versions : 4. Startup File[#]
Toal | ersion | E. Register Mode(#)
CAgS0 W3.20 B. Link Direstive Fils(H)
STKE50 Unused y
DG Unused 7. Setup Source Files
IDB500E V3.50 8. Select Debugger
4. Confirmation
[#] V850 Microcontrollers
Only (4-6]

¥ | Select only [nstalled Tiools Detai Setting...

Flease select the Tools fram NEC Electronics to be used.

Cancel Help

~——

Click
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New WorkSpace - Step 4,9 [Startup File] x|

Flease specify the Startup File.

" lse the Existing file Erowsze... |

" Copy and Use the Esisting file
Copyfrom:

Erase,.. |

= Do Mot specify now

The Startup File Mame ta register :
CATKBS0 esthartE 5

1. Warkspace Information

ra

. Select Tools

Select Real Time 05
»»d. Startup File[H)
Register Mode[#]
Link Directive File(#]

Setup Source Files

158}

Select Debuagger

w

Confirmation

[#] V850 Microcontrollers
Only [4-6)

File Name... |

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

The sample file initislizes RAM and stack, then calls the "main"' function. In caze of uging the zample file,

please customize it according as your target,
The specified Startup File is registered to the Project Related Files.

< Back( I Next » I ) Cancel Help

Press the button.

Select the “Copy and Use the
Sample file”.

MNew WorkSpace - Step 5;

Please select the Register Mode.

(" 22-Register Mode

" 26-Register Mode

Select the “ 32-Register Mode”.

[Register Mode]

1. Workspace Information
2. Select Tools
3, Belect BealTime 05
4. Startup File(#]
»» 5. Register Mode(H]
E. Link Directive File[$]
7. Setup Source Files
8. Select Debugger
4. Confirmation

[#]850 Miciocontrollers
Only [4-6]

According as the selected CABS0 Register Mode, the sample Startup File wil be copied and used.
The Register Mode zets the number of registers intemally used by the CABS0. Az a result of unused

registers, the registers not used by the CABS0 can be used for the application program(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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MNew WorkSpace - Step 679 [LinkDirective File] x|

1. Workspace Information
2. Select Tools

e |

@ |se Intemal memary anly " Usze External memary 3. Gelect Feal Time 05
4 Startup File[#]
€ Umtsmite _Sowe. | 5 Regier ods() Select the “Create and Use
" Copy and Use the Existing fie »»E. Link Directive Fils(H) h | fl "
(Copy e 7. Setup Source Files t € sam p elie
Browse... | 8. Select Debugger
Do Not specify naw 9. Confirmation
X o X [#] %850 Micracontiallers
The Link Directive File Name to register : Ol [4-6)

CATKE0 st hhest 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 (mexbl Cancel | Help

N ———

Press the button.

MNew WorkSpace - Step 7,9 [Setup Source Files]

Please setup Source Files.

Source File Mame : 1. Waorkspace Information

2. Select Tools
3 Select HealTime 05
ml 4. Startup File(#)
Bemove Al | b. Register Mode(H#)

E. Link Directive Fil=(#]
»»7¥. Setup Source Files

Up | 8. Select Debugger
4. Confirmation
D |
[#)%/850 Micracantrallers

Only (4-6]

'f'ou can also add source files by specifying the list file or the folder.
f'ou don't need to specify all the files here, and you can setup source fles using [Project]->[Praject
Settings] later.

< Back <| Mest » |’ Cancel | Help

Press the button.
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MNew WorkSpace - Step 8/9 [Select Debugger]

Please select the Debugger.

Select the “ID850QB V3.50”

File name :

0 Inteqrated Debugger

. Whorkspace Information
. Select Tools
. Select Heal Time 05

. Register Made(H)

New WorkSpace - Step 9; rmation]

Create the workzpace and the praject as follows.

Option :

IE'\ngram Files\MELC Electronics Tools\DB500BY3 50%intI D8

Link Directive File[#]

1
2
3
4. Startup File(#)]
5
E
7. Setup Source Files

»»8. Select Debugger

4. Confirmatior

[#)%/850 Microcontrollers
Only [4-5]

'r'ou can change the selected Debugger using [Tool] -» [Select Debugger]

< Back <I Mext » I, Cancel | Help

e

"wiorkzpace File Mame =
test. pra

Falder :
CATREE0 st

Project Group Mame :
test
Microcontrallers Name

Device Name
uFDIFOF37ES
Tool Set Mame :
[Changed)(S electedD B850 Series Software Package W
ToolYersions :
CAZE0 W3 20
IDE50GE %350
Startup File :
CATEBAD testertE =
Fegister Mode :
32-Register Mode
Lirnk Directive File : -
CATRES 0 esthbest dir
Debugger :
D E500B *3.50%850 Integrated Debugger -
| 3

l

1. Workspace Infarmation
2. Select Tools

3] Gelect BealTime 015
4. Startup File[#)

8. Reaister Mode(#)]

B. Link Directive File[#]

7. Setup Source Files

8. Select Debugger

> 3. Confirmation

[#) 850 Microcontrollers
Only [4-B]

Cancel Help

Press the |F

button.
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1o
File Edit Find Layer Wiew Project Buid Tool Window Help

|2 - DSW &R % =8| R Hi+»+ -]

| est-test =] [Debug Bukd = [REE- E - | ‘

-ox T o

Files | hbeerfier - [ECF] =

5] test : 1 Project{s)
=@ test
/ {1 Source Files
(2 Include Files
(21 Project Related Files
(23 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.

I::> For details, refer to “Regqistering additional source files”.

Next, setup the security ID

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

PM-+ - test.prw [DutPut] =olx|
File Edit Find Layer View Project Build | Topl Wind Hal —
0@ B¢ )« » + - [[=3 |
e -Ded|an i =R af IR

J Itest-test leabu Compiler Options. . i‘?. ﬂ*t' _2_{_ | thf ' |
Assembler Options.. .
=18} > Linker Options... =101 x|
s I WMema I ROM Processor Optians. .. =
Hexa Converter Options. ..
E‘". test - 1 Projeci{s] Static performance analyzer Options...
=@ test
i-[10 Source Files durnp350...
. Inchude Files
; % Project Felated Files BetNEErr SHmERr,
“[L0] Other Files Register Ex-toal..,
Shark up Ex-tool 3
File Compare. ..

Device File Installer

PM+ Settings...
Font...
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Fie | Startup | Link Directive | FOM | Flash@Deviez D

Intermediate Output Directory:

| Browse...l

Final Dutput Directary:

I Browse... |

Ermar File:

I Browse. .. |

option.

This edit box can be :pecified a directory which object files, assembler source files,
assemble list files, frequency information files and external variable file are output,

Azzembler source files, azsemble list files and frequency information filez are output
there when directany name or file name iz specified by the option.
Esternal wariable file iz output there when fle name with path i specified by the

oK I Cancel |

Apply

Help

Click the “Device” tab.

Compiler Common Options:

File | Startup | Link Directive | ROM | Flash  Device |

[~ 256M Byte Mode
EFC Register:

ecurity |D:
|DHFFFFFFFFFFFFFFFFFFFH

This edit box can be specified a security 1D by hexadecimal.
when it i specified. +sid option of the linker is set.

Help

Press the @(I button.

Security ID settings are complete

Compiler Common
Options setting is open.

The actualities of \
“FFFFFFFFFFFFFFFFFFFF”(20 of F)
are taken if there is no problem in the

value of ID in security.

\_ 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] =13(x]

File Edit Find Layer View Project Buld Tool Window Help

J%-D@E|§@\%ﬁ|%|MAC_ADDH j\t»+—\|§@|‘?|

“ Itest—lest leebugEui\d j| FRE -9 | G E |

FEE[Fomre 0 =i x]
Fies | bemo | - [EOF] =

=-I3] test - 1 Project(s]

Compiler Cpl
bler ©ptions...

p
Asseml

[ Othe

K1l H oz
Add the source file ko the project: ,_ ,_ ,L_ ’X_ ,‘f'_ v
Add Source Files - test 21xl
Look in: I 29 test j = EF E-
[ ac
. b.c
5]

Select source files “b.c” and

“c.c”, then click

File name: |"b.c:" "ot ‘ Open i ,

Files of type: ISource Files[" ;" azm] j Cancel |
Help |

Add Files from Folder... |

4

Multiple source files can be selected by clicking them with pressing key.
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,EEPM"' - test.prw [ProjectWindow] - |EI il
File Edit Find Laver Yiew Project Buld Tool “Window Help
|B- D@ E|SE| 4 5 8| G Hie» =+ -[==E[2]
“ Ilesl-test leebugBulld j‘ & .J.'. .t?. 'J‘F ;x.. | Iﬁ m |
BEE|=owre JRT=TE]
Fies | Memo | - EoF] ZI
SOUI’CG ﬁle ”b c” and =1 test : 1 Project(s)
“c.c” are additionally
registered to the project.
£ Include Files
i--[(0 Project Related Files
D Other Files
Kijl| H
For Help, press F1 ,_,_ ,L_,X_,V_ v
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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.

L N ST Ry 3 AT AL (RSP YR S e

Y

V|| 9]

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

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

* rs

2
Go

L1
RelGo

-
Go

=

Cpen

i

Load

‘ Sro

Asm

3

hem

@

ich

=)

Reg

#

SFR

!

Loc

L]
COwer

a
Ret

L
Step

x =
Res Stk

Evn

5] Bl

5.3.2 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.

_[0 | =101
Searn:h.J £ b3 | W atch I Duin::k...l

X

A

(1 comman.c 28|boid mainuoid? =]

[ initislize.c 21K L =
. > 22 h_initial<>;

[ interrupt.c 25 FTca: =

] main.c 24 ’ <

B 25 hile <1< %

N\ |

N\

When you click “main”... Source window shows “main”
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5.3.3 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”.

1o x
Sean:h.J L | Fr | W' atch I E!uiu:k...l

Click !;

28|poid mainCvoid>

apr ] ]l llx

21K

22 h_initial{>;
23 EI<o;

24

25 wvhile <13{

4 2

[E Source {main.c)

Search... L | Fr | W atch | Quick... |_H

~_+

=10 %

[x

Breakpoint was set g

20|poid mainCvoid? ;l
21

22 h_initial<>; j
24 -
25 while <13>{ %

4| | r
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5.3.4 Display global variables

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

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

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

I =]

Search... I < I > I Watch I Quick... I Refresh I Cloze I
T ] 22 -
23 while <13>< _I
24
= 25 5 £ R
26 Move, .,
[ gg TMBEQIC |4y
e %3 _ Add Wakeh...
31 Symbol. .
32
[ 33 while{ Break when Access to this Variable
: gg 5.}.53 : Break. when Write bo this Wariable
36 EBreak when Read From this Variable
e 37 THMBEQIC
38 Clear
*_ | igﬂ PRL.7 = Eyent Information
ﬂJ Come Here

(@Add Watch dialog opens. Click .

x|
| Add

Radis:  Proper © Hex © Dec ¢ Oct © Bin ¢ Shing

M arne:

Size: {* Adaptive © Byte ¢ Halfword © 'Word

MHumber: I
Cancel Restore Help

(@Adding a variable to watch window is completed.

&1 watch = E
Add... | Delete |
"

78
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5.3.5 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.

M Local Warisble L. =]

Fefresh Cloze |
pell

B!

Lo

5.3.6 Display memory and SFR contents

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

Gl Memory

Search.. | << | > | Refresh Cloze |

+4 +5 +6 47 +8 +9 +4 +E  +C 4D 4+E +F

Mem FCE3I000 00 00 00 00 00 00 0o 00 0o OO0 o0 0o 0o oo oo

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

=101l
| _Refresh | _DMM. | Glose |

Walue

1 0 3FFF0 0 ENTTEPY
ERIL R 1.8 03FEF00]00
FDLH R 1.8 03FFF00{3D -
= PCS R 1.8 03FFF00{03
PCT R 1.8 03FFF00453
ECH R 18 03FFF00{aF
PHDL R 16 03FFF02{FFFF
EMDLL R 1.8 03FFF02{FF
PMDLH R 1.8 03FFF02{FF
EMHCS R 1.8 03FFF02{FF
FMCT R 108 03FFF024FF
EHCH R 1.8 03FFF02(FF
PHCCH R 1.8 03FFF04400
BoC BT 16 03FFFN6{5555
vSUC R B 03FFFO6]11
DSA0L BT 16 03FFFgfonon
Lo 3 OTT D 1T s O2CTCOoi000n
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5.4 WriteEZ1

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 WriteEZ1 to erase the flash memory.

WriteEZ1 cannot be installed from an integrated installer. Please execute
¥WriteEZ1¥WriteEZ1.exe

from attached CD.
The hardware for WriteEZ1 is incorporated in TK-850/JH3U-SP.

Down loaded program by ID850QB which is down load with monitor file for debugging is not run

stand-alone.
The program written by WriteEZ1 which is not including the monitor file is able to run standalone.

D The switch of TK-850/JH3U-SP is set as follows, and connects TK-850/JH3U-SP to PC.

Swi1
Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON
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@ Please execute “¥WriteEZ1¥WriteEZ1.exe” from attached CD.

Fi evice  Wiew  Help

=101 %]

7 & ¥

allr

>
Flazh Open OF,

Ready

;I Device

Marme :

Firrn Yersion :
ExtCode :
Yendor ;

Parameter file—
Marme :
Format ;
Wersion ©
Frocessor Ver.

Load file—
Mame

Date :

Chissum ;

Ared

Connection to device -
Fart :
Speed
Range
Freq. :

b uiltiply :
w
_>I_I l

[ hm [

® Push the 'Setup] button.

x

Standard | Advance I

— @

Parameter file |

PRM File Read
——’

—Host connection

Fart I vl
Speed I vl

Supply ozcillator

Frequency MHz

Multiply rate I

— Operation Mode
" Chip
" Block
) fiea

Startl vl
Endl 'I

I~ Show bddies

[" Target Fieset Message

ak. Cahicel

@ Push the TPRM File Read] button.
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Look in: | 9 PRM7OF3771_/100 =~ & ® eF B

FOF3763_CSI0.prm  [B) 7OF3766_CSI0.prm (g T
TOF3763_CSI3.prm B 7OF3766_CSI3.prm [E N
JOF3764_CSI0.prm  |B] 70F3767_CSI0prm [ 70F3770_CSI0.prm
FOF3764_CSI3.prm B 70F3767_CSI3.prm [ FOFS770_CSI3.prm
J0F3765_CSI0.prm  [B] 70F3768_CSI0.pem [ 70F3771_CSI0.prm
JOF3765_CSI3.prm  |B] 70F3766_CSIS.prm |8 70F3771_CSI3.prm

L 1]

File narme: |?DF3?ES_CSID.prm ‘m

Files af tpe: IPHM Files(". FRIM) j Cancel |/
&

® Please select “70F3769_CSI0.prm” in the directory of “¥PRM¥PRM70F3771_V100” in the
CD-ROM.

x

Standard | Advance I

Parameter fle |70F3763_CSI0.pm PRM Fil Read

— Host connecti

Part ICDMB vl
Speed [33400 -]/

— Operation Mode

" Block End|12? "I

) Area [~ Show &ddres

Frequency |[6.00

[~ Target Reset Message

«' Cancel |

® "Port" selects the COM port number where TK-850/JH3U-SP is allocated.
% 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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[ writeEz1 I ]
File Dewvice Wiew Help
ENFEYE .
»» FlazhOpenning... S ;I Device
Flash Open 0K Mame :
»» ParameterFile Reading...
ParameterFile Fead Ermar Firm Yergion ;
»»COMMAMD: Device Setup ExtCode :
PR M File Fead OK. kel -
— Parameter file~
Mame : FOF37E9_CSI0
Format : 0415
Wersion : W1.00
Processor Wer, 0200
Load file—
Mame
Date
Chisum :
Area:
Connection o device -
Port:  COME
Speed 38400
Range Chip
Freq.: B.OD
Fultiply - .00

<]

Ready

o

Lom[

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

[ writeE21 i ]
File: Dexjpa—%{
»» FlashDpErmng.... =] Device
Flash Open 0K Mame :
»» ParameterFile Reading....
ParameterFile Read Emar Firmn Wersion :
rrCOMMAND: Device Setup ExtCode -
PRM File Read OK. Whemln ©
—— Parameter file
Mame : FOF37E9_CSI0
Farmat : 0415
Wersion ; W1.00
ProcessorVer. 0200
Load file—
M ame
Date
Chk:zunn :
Area
Connection to device -
Pt : COoma
Speed 38400
Range Chip
Freq.: E.00
rultiply : 8.00

<]

Ready

o1

L e

When you write the program, click “load” then select writing HEX file.
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i

File Device Wiew Help

P& w7 B

»» FlazhOpenning.... - Device
Flash Open 0K B Mame :
»» ParameterFile Reading....
ParameterFile Read Emar Firmn Verzion :
rrCOMMAND: Device Setup ExtCode :
PRM File Read OK. erdar -
——— Parameter file
Mame ; FOF37ES_CSI0
Format : 0415
Wersion W1.00
Frocessor Yer, 0200
Load file—
Mame
Date :
Chissum ;
Ared
Connection to device -
Fort:  COMSE
Speed 38400
Range Chip
Freq.: G.00
& Multiply : 8.00
kil _rl_l I
Ready ML

©@ Hex file writing will be start by clicking “AutoProcedure” .
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5.9 Circuit diagram

From following page, it shows the circuit diagram of the kit.

_94_



TK-850/JH3U-SP User’ s Manual

0z 211200801 | v

oy sequin wawnoog | sz

dS-NEHCI0SEHL

aaim-y

NEHP~058A
N 0267-SY e & [ qunoy 30N | =
T eandws - %0024 R
6d 1001 —) 0da zd ASZIHNLY
70 o 6d oA ) X 1aa za wour)
gl 6d AsziAnLY 615
= sziansy 10
IS MOT T I EAE]
ot j !
€1dINI £EAAN = [UCpE]
eeaan
- p———— adry £eaan
- = L red oawa
= £2aan I'd 96d #1090 £ =.
o
aanos - - o, 4 264 —— Noud £4 g
o = =
72,97 56d 10
anto anto |oued < |4 ol | =l | [z 510 =
EMS MoT £€aan Yono|. k| E[S] EHEREEE RN
o4 o 10 £edaA anro
CLdINI
£EQ0A  £EATA NGH
£EAAN = 22ETTIIEE3R,0000RIMMEIIZII £'€0aA
B985 08888832 230885,98688
BV/ETALNI/TOS /66d EEECLEEE EECLEREEE) BOALNI. d axT8snoy z'd
@OOMANLY== 7 gy5 »6d OIVPTALNIZOGKLEdISITSd  R1F  Z2BELa 22 5223 L0ALNIIP40S/000XL/08d QX asnoy zd
o Z'd £408 TIVSTAINIZOOKM/E40SITed SR BEZOZS g8 QEEER SOALNI/vZd N
Zd €05 ZIVEDOS [216d 23 335888 B G333 IE2d ¥2d Z108” TI'2'd
Zd sH ETV/STALNYA40TaVOLETod 388 gg33ag 23 8929, OdLYviZ 08 ZZd 2308 TTL'd
PVITANTGvOLTawILYEd BSE EEE355 £ EB2 2 BeoduooavoLmmiiooaviLzaisricd AN L
vi6d | sTvieTdiNoswvOLIOSWYILSTed  2oR 8235890 o9 S°EBR3F AL Y/E08VOL /UM /08V1L/02d
STéd | orvionad ®rs 239352 8% cS33ms OTALNI04YOS f2vd 0zd
1Y LTVTHGd FER-E 88 923957 T0108/¥O@KU0I0S Trd
LTV, L Grvizrad sz e EERE 258 TO¥aS/FOQXLI031S/07d
81V Y| ervgHad e gy 33 2286s8 90diNIISZd 0pd
51V QUM _/010d 3 3 22 383323 OdINI/S0d Sed ¢ wuinivan g'd
82'9's°d 10762V <€) THM [TLOd 3 == ez 3m £0dLNI/p0d #OMI NV 9'd
ozvivHad 3 cc 23% Hdan Hdan £d
02y Tev/sHad g g2 38 Hian HAGN £d
12y cevigHad H £ g aonn
Erm—h 133 H Jdan Jaan va
— £2. | aan = 3 awan INAN ¥ g
gL95d [o7eely = 293y ax [ - -
; . « SSA3 [y - — = =
aana 1353y 1353y 8L Nw o N
Aopeeh 1'd 1NOY1D 1NOX1D/TWOd o = - Bogt)ans v
ceam | o980a a8 miog’ NEHC/STO0SSA X = F T
(26)9S-doot-o8x 4 Ay & B
00108 L iem LIV 0Nd 2034
o 66 £eqan TIEYOL/TTAVILTLTEYOL/00d aan b
H Q0T | g5, [ 60 aNDd 0OT8VOL/OTaYLLTATAVOL/TSd 0an1d ] oaw14 z'd
_ > |05 g6 [ L0 SlQv ZI8YOLIZIaVLLIZLTEVOL/Z9d oA ENod [ H T
aan = S lve 6 ¥1QY. TavouL/zaTe) zn MVQTH /eNOd L1 EN0d O
2 26 16 £1QV ETAVOL/ETEVIL/ELTEVOL/YId TOdLNITOd 2NOd N £€EQaA €601
N ] ot : TALAT/EETEVOL/Sad 00dLNI00d A T
2 88 18 = LAV 0S9_/0S0d o 10N/OULAY/Z0dLNIEOD M1oWsy 8'v'd -
1og gl 8 01av 253 250d g wN/zod K ZHHgY ¥10°8sn
2 v8 €8 60V 2s: oav/o1ad a 207070TT 438NV <0d g8 1Y
w18 80V (9} 0qv. 1av/11ad 5,0 5093939388333 TONV/TTd INNTOA OT'd
LR e e v €01 10Y 5] zaviz1ad @33 SSLEELELPEZ3I333II3IZY 0ONY/OTd Tid 1noolany or'd
:HEAV 3 ler  u 2 zdL Qv 081 | eavienad 255k RERREERSSoR 20 RRES SSAY
9L SL vav/yiad Zr3<SE> zz 0438AY
I [ Eaa i 1
78 7R Y sro'sd lostlav - T T ad
aowv  ES ey e v « aanv adny
Sted_Ollgy 49
it % o v awv  avy 3
2 v g - =
1 .
S 09 6s 12y, g ae anro | anto | anto =
b 85 5 0y
: ] & Niolany Tr'd SH BH SH
v g8
00 7 1o yin] 4do doT
1 05 6 L o1y aanv QaAv  £'€daA 9 o
8w Ewu
ov o[ L &
W ey [SrETam OV-%089LZ€ 90E-OW
o [Ereum MS 1353
or 6 LE £50d
280d P 5 oot
N ¥3SN S0 5'd oot @anoNs = vy
e £ RO Joyjuow |yg 2
1Y) z 41.
8o STy i Dot = By (s
% 5 rin] 2 ms ploIUS) 71
% = £1v anto =
e F7 13 L N
2 2 11y —
(4 6T oY 1IN0 ON =X -
b v E— T =
o TI3SI L
o1 st lofolsloo ssh
. voosr = | 7] z
0 a8 v 8-6119 599 SAfy Sd6e d6e
= o 73 | CEOTHPATND X000 2 5
20. I £V, TN e'edan ™
1o M 2y e LN-CaVN000'9-67NOH D
00, [ Ty z T
B oV S Iy
hije) " P
X Kloszly 2'9'5d oy
1x3 1
L aanv

_95_



TK-850/JH3U-SP User’ s Manual

PR A | 5002 0T 190190 Repia |
212200801 | ev o|3ue 7
soquiny wownooq | oz
dSNEHIISEAL
oy Junop 3oN
3nqepyl 4011970 31888 = =
Sozdzvols
aan 1ouL s
[ | e
He— Fe
[@8Teeaan [
JESERN
iy 0and
e
s
LS
far s
SH Td
(PRI ED0S Td
[TE} X
Sond . £4iS T'd
3 1sua F—
—————— K oaa €408 Td
Sha I I 1353y 4 T
1 PRSI 159 ST ogd
A7)
IXIX s . 0T
£} VOIS ieeaan  Seed
SoT 0t {30t {0t
ovivaont [ 2y Qzu Qozy sz
noouL [24 3¢
£2a0A
TIHIMN T
£8aan
aaim
anto
l“_\|ﬂmo‘mxu Lo
51°_~°T [ SOASZIOTOAWINS
™S Ao nlnlnlm
52 2e@e
119 FEEE
. B = |gsge
T aasn S ane
S ¥—— ON"aI
7
dasn — ondasn o
6ndL ndlL ] 054 wasn %
o SravorEaINIzZEd agsn S —
= CTRE] 5T VTAD0/ZdLNITEd 093uEsN S05LOJTNTE Tasn
o O = assn
ZndL 9ndL 0z A3 PPA
ss ss
= Tz 53 A
TSoLMTsILEEd o93y
vad 3 /
= >ioot 0sOLI0SIL/LTd ¥0a00/m/TZTd
N taa 4
e e oty 3 THOL/9Td 80A20N1OXI/eX/eeTd
. 880°SHD cad
829'T'd 13534 - - < - p— 5 oaw4
sen x
s = 7] 90k 13538
= Iz 9axL/ETd INX3/0dLNI/0ZTd
2l oA
ee £600A _ a0t ] 000LL/00d [ sndL vndL =
znaO 2 R Q0OLIOTOUNOd |7——5— 1oaz00e0n NS ] ¥
= o0t 1na O TtpRmSY | piosioTd TALNIOEd [ - 3 138397L T
oty el
a805HO 1oaz00e0nrINg ] ¥ . om e =
Td o esn o g 5 T sty eedan
vims o
o an s 125,
vTa vilg £'8aan aasn
—_— €'€EAaA
££00A 10az09E0nWINS ] ¥
- - s asnod Td
880-SHD
T'd oaw - - - o wn e
ery seaan oot
zIms ]
001
g T assn
£edan

_96_




TK-850/JH3U-SP User’ s Manual

TT 0 ¢ —eeuy 5002 0T 190130 epiT =
0z z1220080L | e
" sequiny Wawn0q | sz

dS-NEHC/0SEHL
sy

Hasn

(NS)(Dar-LyTa-r-van zasn

ST w1 J°
g2
¥ Ssoven
sey e8|
= R
: % T ToEE Hdan Td
w TeEE Hwan td
YINodsnaA
100 T'd
x|
R ~
HeTTTod = =
1031 501 an1iQ HOT = 3iney
ved
anro JonTsTOTANN "~
S 620 )
oce T
ecd HSZSEN eeaan =
N50S2TOzONTVLNS =
5 N
ven ot
Hasn = zen
0t "
anto Tey
25 NOdd Td
Hasn Hasn

NO Jamod SNgA

_97_



TK-850/JH3U-SP User’ s Manual

o v ouy 5002 0T 1500130 epis e
0z 21200801 | ev
o soquiny wawnzoq | ez
dS-NEHD/0SEL
sl
44sn

id 405 ZHW8Y 0TE-9S
)
g
]
#Td nonsy  ——————(Emg———¢ 110 1S 1Y
<
8
8
) o
Ao
90 £'EA0A
- £200A
>
= 2a
o W oosavsn
€0 -
PRISY 0 ¢ Tevy  (PRIS) Jdan vd
2R (PraS T "2 ToFE  (PRWST Jnan T4
eggd| T . . .
N9 5 Y T T
oNal \X« Wt
anuvo
orE v
z [ = =
ovy
SEAVIoRN
easn £e0 2e0
s =
Sosu0dTINE 21 £2Q0A  £EAGA
wr 7
4asn =
HOAZETOTOA WL il een |
Td 2rd 5 o |
T
6N [
01
E£'EAAA ydL

_98_



REETE 8007 0T 130150 AP R

z1220080L | e
sequiny Wawn0q | sz

dS-NEHC/0SEHL
sy

Wvys

@L9Td [0Sty ()

Junop 3oN

MLOT-T189TZISAMTES]

+

20

2L | ano an

id a1

aan m

3 =

] aan EF)

v

£aan i

1w

- ston stV

Fiderd v1o/n IV

11QY. €10/ £V

£1QY. zto/N v

Fa 110/ jad

1 oto/ (U

01Qy 60/1 (34

= 80/1 8y

Y Lon w

49V 90/ v

9qv sofl sv

S ol w

K7 €0/ &Y

£Qv. zon v

2Qv 1on v

10V 0o/ ov
oav

WV4S (34gW1) 31ang

Klovealv 8'2'9'T'd

apIg 9sJonay

19]1043U00 ggn Joj UoI3dg

MAVBODATWLNS

anto

"
r

asn =
£8dan
cedan
MAVBOONTHLNS =
- C #mum T4
R —
. < #oum g2Td
2910 =
cedan
MAVBOONTZNS
 #Q¥ 8L9Td
#n ° < #Tam LT
910
MAVBOOATILNS
€ C #0uM 8'L'Td
vetn
cedan
. . . ey
T ano 30
. . s 7] 9 B
4t 4nr vm a1
aan Eny
60 |- 80 | o =
T EE)
€edan  €'eddn £Eaan o
TGy
iy
£Tov
Fi
T
oy
v
v
1qv
Sqv
o
£qv
Zqv
Tav
av

@L9Td [0Sty <)

WY¥S (23AgH1)

11qn8

Klo"ealv 8'29'T'd

LA 9A SA V)

Trrzzzzzzz_

H
1
H
H
H
H
H
H
H
H
H
A

orzzzzzzzarxz

Trrrzorzzzzzx
Srrrorzzzzzx
<= T T aTaT

H
H
H
H
1
1
1
1
X
X
X
9

9|qe1 uoijouny

ot
. MAYBETONTPLNS wy S etaan
= T'd #43SN°S0 LA o
S 9%
o7y
9'd #vaul $ 2 Bl
n iy
femaa N v
2 Tov
dan oy~ 02V
< lo-ezly 89T
J8pooag 309]es diyy
) MAVELSONTPLNS )
avo 30
or] S5 T
= in o
[ etdon 0
STV o
ant i 0
w3 o i b
Fit] B3
TTv
ceatn orv 2
v s
v
8297d 0762V (G &> lovstlav 829'Td
) MAVELSONTPLNS )
or| 9N 01
- I o loon T aisv Td
[ EFao 8 sg
o P QT N —e
#n 9© oal®
83 L v ©  safd
o w0 v
e'edan v L
v  1a
oV
829Td 0762V (G o &> lovstlav 829'Td
Yo38| SS9.pPY

TK-850/JH3U-SP User’ s Manual

_99_




TK-850/JH3U-SP User’ s Manual

2R R T |

5002 0T 1500130 epis e

0z
o

212200801 | ev
sequiny wawnsoq | sz

dS-NEHD/0SEL
anl

NV

anto
690

vi8vZ-080Y

[[EERR] 98

T

= NS 89v01E6

T 094

Mao)anot
890

TNSTO9QEETTE

Nunto
690

— b

Nanto Manto
90 990

z T

2l

Manto [Maom)anor
09 690
™ r TNST09QE8TNTE

Nanto Manto
80 150

z T
Bl

)
€9
TC
z

996.88

g 100TIN

o7

VETAND
VBTAND
£HEAND
EVEAND

vT

12D |

mmcc

M HW Ca

J A
S C ‘
JLm/) o

318v0

MOTTI3A

s XZ VA

&SL

Izc

OSL BSL >

9o

anto vll“

T

4
T

3
%166y

T

(6166

ST

YEBUIYIHT

z T 7
(G6TNTZT L8

ax

N

a33ds |

EENESHY)

+dl

-0dL

VBTOOA
VBTOOA
£VEOOA
£¥EDOA

8T
907
REsETY
REETY

NHOISAL [ ¢

asas [ o
TsaL

1oL LEL

1nOTvIX

adot

=

MNaor)anot
590

£edan

or)anot
950

SRV

L--T-0T-ZHW000

‘sz-geway 3901
150

o fuzu Qv‘
2l ano [

— \H“‘
4“\‘

ASZIANLY
L z90

ot

Manto
L eso

T v

VA

- 100 -

NIwix |22

z
W sey

T

29

uisy

oul

E)

915101 & 3¢
NaSd NEY

usD

)

ST {0t
ove & avy

0IEDOA
OIEDIA
g
5

S
09
g
T

VBTV 8TNV1 VEENT

or
¢
2

£Edan

fostlav 8

L Cl0e2lv 85T

1353y 802

HOUITNYT T'd




TK-850/JH3U-SP User’ s Manual

oz z1z00801L | ev
oy oquny wewnsog | sng
dSNEHIISEAL
oy
(4]
+£88 000 ¥00 LL29 VO
+£88 100 ¥00 LL29 ¥O
3)q17eduoy
H 4n10 | 4nT0 4nto 4o
pIg asiony H\\ — H H
680 | 880 180 %89
OTTTrO-BS6S
GRus) 46d
oee 02y
T e 96d
oce 69y S xa
5] sed
) oe 8oy S wam
43393uu0) PRUS) [ v6d
|aued yonoj 0EE L9
HOAZESTONTWINS T
ant It
2o :ulhr
eeddn  eedan
awToev1
20T 180TND
wate—  ——
° 1 a Z
3 % o 9
3 ©  sa 5
a w v
~ 2 © ¢ £
vaa  afE » H
\ﬂ VoD v 1
Z 0
£'eaan
ozn v 120
| @31-Bes

anro | anro | anro | anro
010 | 1019 | 0010 660
$200A
=
+9¥8 ¢X¢ L9T 1829 YO o 4nTo 4nT0 4nT0 4nTo 4o 4nto
3] q13eduo)
860 160 960 60 60 60 26
£200A
o
(rom)amor:
69 06> 00Tv00450VETATS
ssh {
€'€aan sSA [-1OT :
ssA [SE
ssa L
ssh
opIg astaney SShos
ssh [52-
aan3H00
(S0)MBHSE 0-529-992ZH: _ | Ganos  maisa [
el ™ zrd = % | aanguod
THa [T MR 02 111G 715 o1 qanauos ) —
oN [99 5 { on [
oN [5950 v 7 aanol on [ooES
ZH18 = - ZH18 2T'd oeSTessY €q Seaan £L 1 ganol ON ¢
21 [ €3 Gow biuis) ZTa zid aanol on [EB S
Jon [ @py pPLIS) 1} aanol on [ ¢
Wsd @AeTanz 2| [580 w on [T
e Hiﬁ EILN3 W;u & M=
N [ AT | [€63 H 24 N
oN [ o on (89 5S¢
WOOM eeaan 2
e TonancT| [260 > |
Wro X 13534 8'92'Td
ded ot x|
bl S—— fomrral um s
FoY LT €119 E A4 | T — poA| #0UM 8'ST'd
SSA M| #0Y 8'9'S'Td
ssh st
zaan H
T @enaee| [600 T r
Lnowe? TROTEOT] (615 WooR A | 0 N 019 5d
420 X Oul 00S08SN X' =
Wed L 10s08sn [18
o EAESIaeZ| [ 175 ££a0A v % Lot
d1d %8 1o8sn E'EAAN 998
Laten e oIz Z] [905 | fom o ZE
S [0 TAoTIAnoT| 515 € 1519 §0Z Lnow1o Td
A el x5 BT GRS
SioT T . e S0y
a0 eS| (51 fomy rag |07 —sTay N 1
2004 o 180 [ E_rav e'edan
2o REa0T] [€75 €601 O I ae e e
on a1 o Haq [ga_erav
et
SO E— = N x| %660 [Ser—orav
SNAsA [T ONASH _ €6 €98 [T —Te—-7 80 [ 2T__6av
gy ONASA 24i0s™ TTTd _ONASH 2V | gy a4 g0 [ 2 8 N
1a or 980 [ L T
s2 £T1¥0dd saa [BeL__ =
NoTa T NOT8 ZT'd 911vqdd vaa
0a STLVadd eaa [8-
T00 - vILvadd z80
z0a [ = £TLvadd Taa [€
€00 | cd Z1Lvad4 o8a
v0a £y ot TILVadd T 0
20 T 294 Corren oTLvadd <> lo7sTlav 8'9'5T'd
500 T < 61vads ey Lo
200 o 81vddd oray [ 25L —LIY
ota 28 Livad3 sray (78— 9tv
iz} £€A0A 91vad3 viay STV
z1a slvadd e18y i
€1a 29 vivadd zray i1 £1V
via o) €1vadd Tty Eii
s1a o) 21vadd oray |- }
o1 59 ol b { Tivddd e ———
a [ 99 - 9y v | oivads sav 6
o0za 49 = 2 av g
20 91N oav
zza S4ND sav. 9
€za vaND vav S
£ g
92a T4ND Tay [ POL o
Sor v\
1za 0IND oav [50T
oA - beloealv g5 T
N> £8dan
61n
19390UU0)
Jaued 1 18] [043U00 (97

- 101 -



TK-850/JH3U-SP User’ s Manual

VT 0§ ouy AN IEMEE] e

21200801 | ev
sequiny wawnsoq | sz

dS-NEHD/0SESL
ol

Va4l

(non)4not 4nt
1010 9810 [
£2daA

VOTTO-INGTO1

ant ant
oo [ 6010 |
eedan
VIHTGAGY
104 o W
ans |
01
on Hj oedl O~ 05
PN £€daA 7 8
apoy "
P - i ]
01
oy ezdl O v
£
5
©
5
v
@
£8GaA 3
= iz
yi3
N N N =
5
It a1 ant
Y10 [ £010 [ 1810 | FREETY
g1dan

ESIE=TY

TLno¥

o1noyl

oaxl

TaxLl

oaxLal

NI

1n0vIX

NIVIX

139410

1353y

e "
ly = o

-

™
‘
oo

B Z———

o

T
Y

£Edan

X1oN8Y v'T'd

1353y L'927Td

€801

82dl
#ULNCVAI T'd
HOUM 2'8Td
#Q¥ 1'95Td

#YauISO 5'd

& lovstlay L'9's'Td

-102 -



TK-850/JH3U-SP User’ s Manual

S O | A S M

=

0z 212200801
" JBqUINN BWN90Q

&
oz

dS-NEHC/0SEHL

sy

PI4XAY']

= anro anro
n
o
cedan
o3
N ans
20n
o
Vﬁm B T 100X
2] ozl €EO1
T NIy Tnoms [€- L5YdL
T H¥1a_1sy LnozL NIZL geon
S1D_1sy LNOTL niTL [O8 SSHdL
15y s
SLY 1Sy a
oI5y 100X1
s wsa Tsu e
o+ 00T
¥l 1Sy 8Ly
eET-2060-00X
Tansa
. £€daA £edan
0260-54

ooy Td

oKL Td

- 103 -



TK-850/JH3U-SP User’ s Manual

T 0T e B00Z T 1500150 "Aepi g
oz z1sz0080L | ev
o Joquin wownoog | sz
dS-NEHCI0SEML
E|

1nding o1pny

anov

anev

anto
ASZIANLY
010 6210 14\‘

I

anov
5adAY
anow ox
oy
o v IWNT0A T'd
> o TIwnTon
Z osuo ox o
5 S dHi (@nenano'T e
eTdL
zon ssedfa | 8210 oeu ),
aary
o
9:40060-2059A91 R P
T
+ 7 1 o < uA- 1
o z I =™ § iz I l;
5
o — o )
01 01
Indino Jsyeads TrdL oTdL
SadRy
anpv
anov
addo0zz_| 8440005t
— —_— aadooee | adooee
s 9210 219 B
WrZEANT = vero | ezro
- wrzenn |[F
B ot ot -
W 5 ot ot
aszn 7T z T z T 5 |
682 88y o9z or z T z T
N L84 98y
SadRy
g:dogr_| ad000t sadnv
g:4d000T_| 84002z
o | 1o
020 | 6110
anov
anov anov
8:1d002 o .
= eto [ 6e wr
wrzenn [ 8y 28y
e ot " 0z "
T
aszn 5 z T - z T
N ou P 1nooiany T'd
e
6L 0o
01
sady ado0zz_| adoozz L oL

aii) Elate)
Sadny

- 104 -



TK-850/JH3U-SP User’ s Manual

TT o T LEErE 8002 0T 1390190 "AepiiT 2
o0z zr200s0L | &y
"o sequn wawn20g | sz
S MEHCI0SE L
oy
andu| oipny
av
anev
aanv [~ >
o anov
(r2esst ane
va 5 G 83d00zz_| 8:4d000T
80Ty e — E
L " 1910 9910
H " aany'0 1 Wrzenw
g
Td Niolany - . 15 sor ot
5 T
o 910 > RN - - - -
TS a6zn R Loty sor
e S0ty
Sral
R SadRY
SadAY 8ad0g1_|84d000T
adry
w0 [ erd
ang
ane
adovee_|adooee ane o
- = adoozy
o Wi [ wid — Sits
wrzenw [~ = oo Ty
-~ wrzenwn [~
g ot ot "
T ot ot
aten T T z T T
N cor 2ot vren z T z T
N Tory ooty
SadRY 820001 _| 8400022
Saany 84doozz | 84doozz
610 | 810
10 [ serd
10020980NwLNS_~] ¥
z 3
oen e
- eedan =
T 1OQLODEDATLNS v
anro
se1o 5 T
soen e
eedan cedan =
Loasconteins A v s 1T
Lo T #SONIVO T'd
anto PP wen o6 et
10 168 0 96y O sou £edan 0T
31 S et $ et z
" a6
saary L L
aov
RV £€aaA
ssn 08 |——1
i b= TaLELINEN sz
n
Szd3y 8 < 84ny'0 -
1 1noA oo L .
aan aanro 2400602089491
g o6 o T
SW/3-TESIaON B2n Sor vezn $7001d39-10 —v3
sadny THA z a0
. sadv ze10
Zex ‘91X ‘QIX 'gX oo dINVZDI
SXpX X Cix szdT iat
= NIVD
anov
Tar 268
anro —
1610 H ¥3N0d OIN SaaRY
sadRy

- 105 -



TK-850/JH3U-SP User’ s Manual

VT 0 er ouy 5002 0T 1500130 epis e
0z 21200801 | ev
o soquiny wawnzoq | ez
dS-NEHD/0SEL
ol

Y3mod

Junol 10N

(As2)AnT
o

A

LT
9] 93 200
oM PRLS) T .

- e

o s

o 7 s
0LTo ms un

49 4o S G|

r'd TH18

P PRUS)

0MQTSTI9SdL 98N

>
ZLUNOOT-LBTOVIO A 21

J9A1dp 37
81| oeq

[y )
AT

(NO18 L'd
T

410 |(Ae9)4n0°T
110 2o

T

saan

anro
ser0
7 5
(onanot_| (ronanot_|  anto
e, (nov)
5910 10 [ e9ro 4T0_| (homamot
291D ot e omn A
010 0910
| xovn salg
l | | - 1non ]
1 NIA | |
2z
aTdL

§aan

Hd-BUTWENE-L0E0LHTS

g S
ouaz02198dL vEN

(no)4not | (roT)dnoT Ela)
610 £510 2510

anto

1610

]

1
- avd
= S aned  ano

or

i

00
TG

510 | erry

ERl omn

xnvA sd

1non N3

£edaA

I

££AAA 201
oTdL

€ °€00A

Hd-BYTWEE-LOE0LHTS

T
Ty
anto | (onanot
0510 6710
paad
60T

aonx
e S
2
o 2
Asz/4noT XXX S 40 | (Ae9)anoT
5 aa% sty
7| BN M3 2810 991D
I , o wly I [
vi0a o pr—— ain
Sl
AL V(4| dof oy
8°100A
A4xXxx -
S
o 2
ASZ/ENLY XXX o (Agr9)dnoT
B3 oo T oo
| BN 12 g o
o wls

I

szaan 8910
rTdL

§200A

ASz/An0T

d3NEe-0d4

ABQSZ69LSdL EEN

AS 23400 007 4oy 3oy

810

1

£€a0A

€
z
T

2uAT0Z19SdL 26N

assn

gsn 3ngeq:g-1
A1ddns ¥3mod

089-10-027053R

6ND

(fdew + Ja1ua))

AS 00

- 106 -



TK-850/JH3U-SP User’ s Manual

2T I S

YIMod" Y

avov  anev

7.1 T

vedL

£€aan

Saany

0 szry
aNoY
anpv
anev
anto
A9T/An00T
6210 1_\. 0810
0 ety
2201
£zdL
aav
anpv
A91/4n0zZ anov
anto
ToWTZZOTanN
(23] Iﬁ. 5110
0 ozry

Iy
SAAAY TedL
GAaAY

1

saan

- 107 -



