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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-78KOR/KE3L is the evaluation kit for development with sound systems using “78KOR/Kx3-L"”, NEC
Electronics 16bit 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

3= IDTOK0R-QB-C2 : SAMPLE_KEILDr] =1oi x|

Fle Cdt View Option Fun Cvent Browse Jmp Window el

[N S e S e T e T VY o I

b | waich | Ouek | Rebwsh | Coww |

h_initiald;
ElCy:
while <13¢
a_start = B;
1n -t
DROA - B«BE2E; s Count down
1 =1; i
PIFA = @; o IHT.
KA = @: L INT.
RIGIF = 1 v [

RICHE = 81 Ed RIC
whiled g _start == 8 M 7
b1

o e fovs | 5 E

The user can check the low power consumption of 78KOR/Kx3-L instantly, since the low power
consumption demonstration program is written on the system. For details, refer to the user's manual
“TK-78KOR/KE3L Low Power Consumption Demonstration GUI”.
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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 (ID78KOR-QB-EZ) with using sample
programs.

Hardware Specifications
Explain the hardware of TK—-78KOR/KE3L

Troubleshooting
Describe how to solve troubles you may face, such as errors when
starting the integrated debugger ID78KOR-QB-EZ)

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 78KOR.

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 78K0R.
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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-78KOR/KE3L.
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1.1 Development Tools / Software

@ Device file DF781009 V1.10
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 CC78KOR W2.10 (code size limited version)
C compiler for the 78KOR microcontrollers. The object code size is limited to 64 Kbyte.
This compiles C code for 78KOR and ANSI-C code program into assembler code.
This produces object code and linker.

@ Assembler RA78KOR W1.31 (code size limited version)
Assembler for the 78KOR microcontrollers. The object code size is limited to 64 Kbyte.
This convert the assembler code for 78KO0OR into object program. The object program will be
used for debugger.

@ 78KOR Integrated Debugger ID78KOR-QB-EZ 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.

@ WriteEZ4
This is the tool to write HEX file on microcontroller built—in memory without using the
debugger (ID78KOR-QB-EZ).

@ Starter Kit USB Driver
USB driver for the USB connection with the TK-78KOR/KE3L and PC.

@ Sample program
Sample program to check the development tools.
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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

£ TK-78KOR/KE3L Setup

Minimum Installation
(Users who use assembly/C language Full Installation
for development)

Tools such as assemler (RA7SKOR), In addition to the minimum installation, visual

C compiler (CC78KOR), device file (DF), programming tool, Applilet EZ PL will be installed.
parameter file (PRM), debugger (ID78K0R-QB-EZ), With Appliet EZ PL, you can easily develop
programmer GUI (WriteEZ4) will be installed. programs by attaching functioned panels. It can be
For the information about device driver installation used as sample program as well.

for TK board and instructions about tools,

refer to the user's manuals.

TK-78KOR/KE3L Open Demonstration Directory
User's Manual

View Document List

® Click ‘ Minimum Installation | or | Full Installation | button.
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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-78KOR/KE3L are selected.)
“Explain” area displays an explanation of the selected product.

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

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

x

v D ik

] y

DewiceFile: | DF781009%1.10 x| Search. |

- Inztall...
v Tool Install \ /
Tools:
- Exit |

Product | S|ze| -

CC7BKOR w210 12,176KE

CC7BKOR w210 Documents 14,588kE

SKFBKOR w310 S44KE —

SK7EKOR V310 Documents 2.05EKE

RATSKOR /1,31 8.684KB

R&73K0R 1,31 Documents 11,72EKB

P+ 46,31 17.468KE

Ph+ V.30 Documents 12638 7l
E xplain:

;I Dirivee: C
Ayailable Space:
:I 13,302,612KB
Destinatian: Required Space:

C:%Program Files\WEC Electronics Tools Browsze. . | 131.250KB

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

x

@ Inskall the Tools and DeviceFile,

Cancel

_10_



TK-78KOR/KE3L User’ s Manual

® 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.

LUSER LICEMSE AGREEMENT
IMPORTAMT-READ CAREFULLY:

Thiz User License Agreement ["ULA"] is a legal agreement between you

[either a natural pergon or an entity] and HEC Electronice Corporation ["MEC"]
for the SOFTWARE PRODUCT. As used herein, "SOFTWARE PRODUCT"
means the HEC's computer zoftware products provided with this LA, which
includes computer software and may include azsociated media, printed
materials, and "online" files or data. By instaling and wsing the SOFTWARE
PRODUCT, vou aaree to be bound by the terms of thiz LA, IF you do naot

agree to the termg of this ULA, do not install or uge the SOFTWARE PRODUCT.

J=
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! «‘ Yes HNo |

® 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(| Mewt » I) Cancel

@ It starts copying the files.

_‘I‘I_
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Click when “Select Files” installation wizard dialog opened.
x

Select the kind of installation file

¥ &
¥ For 7BKOR/KD3-L

¥ For 78KOR/KE3-L

¢ Badl ‘ Meat > . Cancel |

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

Click :
x

\ld') Installation finished.
—

(=D
~—

“NEC Electronics Starter Kit Virtual UART” USB driver must be installed on PC before you
connect to TK-78KOR/KE3L.

Install the USB driver by referring “1.3 Installation of USB Driver”.

_12_
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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 RA78KOR and C compiler CC78KOR limit the object size to 64 Kbyte.

_13_
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1.3 Installation of USB Driver

“NEC Electronics Starter Kit Virtual UART” USB driver must be installed on PC before you start using
the TK-78KOR/KE3L.
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-78KOR/KE3L.

Depending on the version of Windows OS, the installation will be differed. Please check your
Windows version, and follow the instructions
- Windows XP ->  “1.3.1 Installation on Windows XP”
- Windows 2000 ->  “1.3.2 Installation on Windows 2000”
After the installation, go to “1.3.3 Completion of USB Driver Installation”

_14_
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1.3.1 Installation on Windows XP

1. Once the TK-78KOR/KE3L is connected with USB, the “Found New Hardware Wizard” will be
started.

Select “No, not this time” and click :

Found New Hardware Wizard

YWelcome 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 permizsion].

Fead our privacy policy

an Windows connect to Windows Update to zearch for

Select “No, not this time” leoftwarne?

() 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 helps you install zoftware for:

IUSE 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?

O Install the software automatically [Fecommended)

”

(%) Install from a list or specific location [Adv Click “Next

Click Mezt to contitiue.

< Ba ” test = Cancel

_15_



TK-78KOR/KE3L User’ s Manual

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

Click :
Found New Hardware Wizard

Please choose your zearch and installation options.

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

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

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

JELC Electronic

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

Chooge thiz option to select the device driver from a lisgt, 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 pazsed Windows Loga testing to verify its compatibility
with Windowes =P, [Tell me why thiz testing iz important. |

Continuing your installation of this software may impair
or destabilize the correct operation
either immediately or in the future.
recommends that you stop this inst Click “Continue Anyway"
contact the hardware vendor for 2o
passed Windows Logo testing.

Cantifiug Arigway STOF Inztallation

_16_
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6.  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 haz finizhed installing the software for;

(3 MEC Electranics Starter Kit Vintual UART

Click Finizh to close the wizard.

Click “Finish”

7. Go to “1.3.3 Completion of USB Driver Installation”.

_17_
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1.3.2 Installation on Windows 2000

1. Once the TK-78KOR/KE3L 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

_18_
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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

_19_
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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 “1.3.3 Completion of USB Driver Installation”.

_20_
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1.3.3 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 [Z”E”zl

Q File  Action Wiew Window Help -|=] x|
s B E &S 2 =W &

Compuker Management (Lacal) = CPT210L
= ﬁ& Swskem Tools + -j Camputer
+ Event Yiewer g Disk drives
+ E_] Shared Folders § Display adapters
A# Performance Logs and Alerts ot DVDCD-ROM drives
E;, Device Manager 28 Human Inkerface Devices
- @ Skarage (=2 IDE ATAJATAPT controllers

+ Removable Skarage ‘s Kevboards
Disk Defragmenter ") Mice and other pointing devices| Find “NEC Electronics Starter Kit

Disk Managernent B Monitors Virtual UART (COMx)”
+ @ Services and Applications BE& Mebwork adapters

O o e O O O O B B

2 Parts (COM & LPT)

@), Sound, video and game controllers

System devices
Universal Serial Bus controllers

+]-- [

The screen above shows that the COM port number is “COMS8”. If ID78KOR-QB-EZ is not in use, you
can use this port number for connecting TK—-78KOR/KE3L.
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.

_21_
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1.4 Sample Programs

This section explains the overview and preparation of sample programs.

1.4.1 Preparation of Sample Programs

(D 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.

£, TK-7BKOR/KE3L Setup

Minimum Installation
(Users who use assembly/C language
for development)

Tools such as assemler (RA7SKOR),

C compiler {(CC78KOR), device file (DF),

parameter file (PRM), debugger (ID78K0R-QB-EZ),
programmer GUI (WriteEZ4) will be installed.

For the information about device driver installation
for TK board and instructions about tools,

refer to the user's manuals.

TK-78KOR/KE3L
User's Manual

Full Installation

In addition to the minimum installation, visual
programming tool, Applilet EZ PL will be installed.
With Appliet EZ PL, you can easily develop
programs by attaching functioned panels. It can be
used as sample program as well.

Open Demonstration Directory

View Document List

@ cClick ‘ View CD-ROM with Windows Explorer

_22_
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File Edt ‘“iew Faworites Tools

Help

@Back - I\J - L@

p Search H’:" Folders

v

aAddress |23 0ASAMPLE_E

Folders

@ Desktop [
@ My Dacuments

El 'j My Camputer

l-uh 3% Floppy (A2)

‘w' Lacal Disk {iZ:)

El;', TK-TEKOR_KESL_T1 {D:)

{2 AppEZPL

{7 DRIVER
-5 PRM

-3 SAMPLE_E
B0 AppEZ
E-3) KEAL
E-3) Tk7aKOR
F-{5) SETUP_E

E]--{} Control Panel

ﬁ] Shared Documents _ILI
4| | B

Files Currently on the CD

AppEZ KEL

TE
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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, ID78KOR-QB-EZ

You will use the programs that you prepared in “1.4 Sample Programs”, as the sample programs for
TK-78KOR/KE3L.

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
ESr e R Ser+-wEl2 |
I =l EEEEEL]
=101 GO IS =T S
Fies | pemo | - [EOF] i
----- rrg No*workspace
L] 1)
Faor Help, press F1 ] Lt it itz

_26_



TK-78KOR/KE3L 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] (=] B3]

File Edit Find Laysr Yiew Project Buld Tool Window Help

|2e-DEH|8R| s =@ % | i+ + -leEle |

I E| =L

o T i
Fies | Memo | - [EOF] ﬂ‘
' MNo'workspace

\ L 8y

For Help, press F1 \ NI [ [ ikt 4
\ \
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 “1.4 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 “SAMPLE_KE3L .prw” under the directory “TK78KOR¥SAMPLE_KE3L¥".

S
[File Edt Find Layer View Project Build Tosl Window Help
Tew Crrl+n -
oo o b K2 | G [MAC_A0DR =« > % HE’E” ? ‘
Insert file... j| L ___1_ :-fd_' % .).‘.lJH ‘
Close
o T R

— [EOF] ﬂ

.:l-l. d -H

Close Workspace.

Save Chrlts
Save As..

Change Source Fle Mame. ..
Save Al Source Filzs

Prink Prewiew
Print.... Crl+P

Recerit File

Recent Warkspace:

Exit PM+

A

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

Open Workspace

Look i | ) SAMPLE_KE3L - - B

o p——— contains the sample
v |
\ programs.

Select the directory that

File name: | )
Filez of tupe: IWorkspace File[" prw] j Cancel |
__tep |

elp
v

Select “SAMPLE KE3L prw”, then click :
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Workspace name: “SAMPLE_KE3L .prw”

-EE:PM+ - SAMPLE_KE3L.prw [OutPut] Load the Workspace flle
File Edit Find Layer Wiew Project Build Tool ‘Window Help

|- DS W SRS 22| 5| « .;\ "SAMPLE_KES3L .prw"

| [SAMPLEKE3L - SAMPLE_KEL ][ Debug Buid Ja A m\[\

o | =
Files | bema | - [ECF] N
- = - 1oject(s] «¢ H
< @ SAMPLE_KE3L - PrOJeCt group
ource Filex
Include Files
D Project Related Files 1
L.[27) Other Files \
Project
411 H oz
For Help, press F1 l_ ’_ F lﬂ W A

The workspace file “SAMPLE_KE3L .prw” contains one project called “SAMPLE_KE3L”. You will use this
project “SAMPLE_KE3L".

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 Linker Options

The linker options have been set by the project file. However, some option settings will be covered in this
section because the linker option settings are important for debugging. Following three settings are
covered specifically.

— Outputs from debugging

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

— Watchdog timer

Select “Tools” on menu bar, then “Linker options....”.

2.41 "Output1” Tab

Select “Output1” tab on “Linker Options” window, and see following settings.

Linker Options

Dutput? |Dutput2| Libraryl Dthersl

— Load Module File[-a]
Output File Mame:

j Browse. .. |

Ia.lmf

v Output Symbal Information]-g]

\/
— | Create Erar List File[-2]

[ tput File M ames

Ia.elk j Browse. . |
/_\ ——

¥ [On-Chip Debug Option Bytes[-ga]

Control W alue: IBE H
Start Address: ISFEDD H
I'I nz4 bytes /

Size:

Command Line Options:

- S
ID:|FFFFFFFFFFFFFFFFFFFF

~

Secuty [D[-o)

H

[T | Allow Edkbytes Boundan[-zcza]

-0&.Imf -go85h, 3FCO0N, 1024 -ql0FFFFFFFFFFFFFFFFFFFFh -pa.map -gb00FFFFR ;I
-bl0rdrn. lib -belOrmn. lib -belOmt. ik -i"*C:4Program Filez\MEC Electranicz
Tools\CCFEk0R A2 1 ONiIbF Bl O -5 _I

o |

Cancel

Appl | Help
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— Load Module File settings
Check “Output Symbol Information”.
This enables to do source level debugging (setting break points, monitoring variables in watch
window, etc).

Also, you can specify the load module file name.

— On—Chip Debug Option Byte
Check “On—Chip Debug Option Byte”. Enter “85” in “Control value”. This setting enables the

on—chip debugging function of the microcontroller.
* For details of “Control value”, refer to the user’'s manual of 78KOR/Kx3-L (U19291E).
See “Start address” is set to “3FC00”, and “Size” is set to “1024".
These settings reserve the memory address area for the monitor program (the flash memory area
that the debugger uses for on—chip debugging).
In this case, the “Control value” is allocated to the address of C3H in flash memory, and FFH is set
to the next address. Because of this, the following areas could not be set the segments.
<Address area that reserved by on—chip debugging>

- 2H, 3H

- CEH-D7H

- From the address set in “Start address” to the byte set in “Size”

— Security ID
Check “Security ID”, and enter the security ID which is a unique ID code (10 bytes) to authenticate
when the debugger is launched.
The security ID is stored in the flash memory (C4H-CDH), and checked if it is the same as the code
entered in Linker options dialog when the debugger is launched.
The debugger will not be launched when the security ID is unmatched. By using this function, you
can secure the programs from leaks.
If you do not need to set the security, it is recommended to set the security ID
“FFFFFFFFFFFFFFFFFFFF” as this is the initial code.

If you forget about the security ID (stored in the address of C4H-CDH) or if you set wrong on—chip debug
option byte, you will not be able to use the debugger (ID78KOR-QB-EZ).

In this case, you can erase 78KOR/KE3-L built—in flash memory with “WriteEZ4” to connect with
ID78KOR-QB-EZ.

For details, refer to “5.4 Erase microcontroller built—in flash memory”.
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2.4.2 “"Output2” Tab

Select “Output2” tab on “Linker Options” window, and see following settings.

Linker Options x|

Outputl  Output? |Librar_l,l| Dthersl

v Create Link Map File[-p]
Output File Marme;

Ia.map j Browse. . |

v Dutput bap List[-km]

W Output Directive File Image]-kd]

[T Output Public Symbol List{-kp]

[~ Output Local Symbal List[-kl]

[~ AddForm Feed at End of List File[-f]

Lines per Page[-l); 1] =
— Select mirror area — v Lzer Option Bytes[-gb] —\\
& WaA=0 [-mill] I
OOFFFF H L
= Mas=1 [-mil] //

Command Line O ptionz:

-0a.Imnf -go85h, 3FCO0K, 1024 -qi0FFFFFFFFFFFFFFFFFFFFR -pa map -gbO0FFFFR ;I
-bizlOrdrn. lib -bel0rmn lib -BelOrmf lib - 'C:5\Program Files\MEC Electronics
Tool:\CC7Fak0R w2 10Mib Bk Or -5

Ok I Cancel Lmply | Help |

— User Option Byte

Check “User Option Byte”, and then enter “00FFFF”. Here, you can do the setting of watchdog

timer, low—voltage detector, and system reserved memory area. The 3 bytes you entered are stored

at COH-C2H on flash memory:
— COH: setting for watchdog timer
— C1H: setting for low—voltage detector

— C2H: setting for system reserved memory area (must be set as FFH)

This time, you disabled the watchdog timer and the default start function of low—voltage detector.

For details, refer to the user's manual, 78KOR/Kx3-L (U19291E).

_33_



TK-78KOR/KE3L User’ s Manual

2.5 Set Compiler 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

— Use multiplier and divider

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

2.5.1 “Extend” Tab

Select “Extend” tab, and check “Enable C++ Comment”.

This setting allow you to use the C++ comment using “//”.
It is useful feature when developing code.

Compiler Options x|

Freproceszor I temary Model I D ata Azzign I Optimize I Diebug I Clutput
Extend | Dthers I Startup Routine I Azzign

— Change Source Regulation

[T Disable Extensi -za
< ¥ Enable C++ Comment, lgnore from 4 Till End of Line[-zp]
T ———

[ Comment Can Mest-zc] K.anji Caode of Saurce
[~ Mot Expand Angument and Feturn Walue]-zh] & SJIS[-25]

" EUC[-ze]

" Mone[-zn]

Command Line Optians

-Zp

K0

| k. I Cancel Spply | Help |
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2.5.2 “Startup Routine” Tab

Select “Startup Routine” tab, and check “Using Library” and “Using Multiplier”. The 78KOR/Kx3-L has
feature of multiplier to increase those calculation speed.

Compiler Options |

Preproceszor I b emorny b odel I D ata Azzign | Optimize | Debug I Cutput
Extend I Others Startup Routing | fzsigh

v Using Startup Boutine

¥ Using Fixed &rea of Standard Library W ROMization processes of far area
" Select Object

£ Nomal " Boot £ Flash

Startup Routing : | z0rl.rel
e —

¥ Using Library N

[ Using Fleating Paint in sprintf,sscant,prigtf,scant, »printf vsprint

¥ | Using bultiplier ¥ Usin

[tiplierDrivider

Library : Iu:IEIn:Im.Iib,clﬂrm.lil:u,clﬂrmf.IiI:u

Command Line Options

-Zp LI

| ] 4 I Cancel Apply | Help |
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2.6 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”.

55 PM+ - SAMPLE_KE3L.prw [OutPut] (=] 3]

File Edit Find Layer Wiew Project Buld Tool Window Help
|& - DEH (S G| 5B S o | R | £

| [sMPLE_KERL - SAMPLE_REL  ][Debug Buid =l *(...}fﬂ: X HE ‘

il

EFFows R
Files |M5mﬂ| - [ECF] ﬂ
S} FEQ SAMPLE_KE3L : 1 Project(s]

=@ SAMPLE_KE3L
{22 Source Files
(23 Includs Files
(23 Project Related Files
(23 Other Files
Build process is executed
sl t .z

For Help, press F1 ’_ Ll Kl il g
PM:+ - SAMPLE_KE3L.prw [OutPut] - o [ 9

File Edt Find Layer Yiew Project Buld Tool Windaw Help

|a DEd[aR] s = a|Hm de>+-EE2]

| [5MPLE KERL-5AMPLE_KEL ][DebugBuld JEa [ SR N - | ‘
= ProjectWindow Wl=Eslfcowea =10l
Fies | bemo | ~ "C:\Progrem Files\NEC Electronics TUDIS\CCTEKDR\UZ.lD\bln\cc'TEkDr.ExEj

— - Cowpilation cowplete, 0 error(s) and 0 warning(s) found.+
=5 SAMPLE_KE3L - 1 Project(s] - "C:yProgram Files\NEC Electronics Tools)CC7GEOR\VUZ.10Vhinhco7@k0r.exe!
@ SAMPLE_KE3L - Cowpilation cowplete, 0 error(s) and 0 warning(s) found.s
(1 Source Fies - "C:\Program Files\NEC Electronics Tools)CC78EDR\UZ.10%bin) ce78k0r . exe!
(3 Include Files ) - Cowpilation complete, 0 erroris) and 0 warning(s) found.
(2 Project Related Files — *C:\Program Files\NEC Electronics Tools)CC7SEOR}UZ.10%bin)co78k0r.exe!
(2 Other Files - Compilation complete, 0 error(s) and 0 warning(s] found.¥
- "c X|f=s ToolshRATEROR\WL.31\kinh Lk7Ek0r . exe!
- Li nd 0 warning(s) found.d
~ "q 1 13500: Build completed normally. o3 Tools\RATEKDR\Ul.ﬁl\bln\c.chEkDr.exa‘
- Ch 0 erroris) and 0 warningi(s) foun
- ¥

- Bu warning(s) : 0O [EOF]

L1 oz
T BTk ke 4

Build has been completed successfully.
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2.7 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...”.

PM+ - SAMPLE_KE3L.prw [DutPut] = Il:llﬁl
File Edit Find Laver Wew Project Build | Tool Window Help
B3 - = [ Compiler Options... ﬁ' - f = = |
J O el | & & | & Assembler Options, .. | ”E’: ?
| [SAMPLE_KESL - SAMPLE_KESL |¥][Debu  Linker Options. L R EA HEE |
Object Converter Options..

= ProjectWindow . Lisk Comverter Options.., ;IEIEI

Filag |Mem0| les\NEC Electronics Tools\CCTSEOR,WZ. 1D\bin\cc?8k0r.exe‘j
- - = m\lete, 0 error(s) and 0 warningis) found.¥
SAMPLE_KE3L : 1 Project(s\__ ISt SVHEC Electronics Teols\CC7SKOR\WZ.10\bindec7BkOr. exe'
=8 SAMPLE_KE3L Reqister Extath mplete, 0 error(=s) and 0 warningis) found. 4
{1 Source Files Start up Ex-tool p Lles\NEC Electronics ToolshCC7EEORLVWZ. 10%Vbinhco78k0r . exe!
[:l Include Files mplete, 0 error (=) and 0 warningis) found. ¥
{3 Project Reelated Files File Compare... i 1es\NEC Electronics Tools)CCTSEORLWEZ. 10%binh co?8kor . exe!
123 Other Files Device File Installsr mplete, 0 error(s) and 0 warningis) found.¥
PMH Settings. . iles\NEC Electronics Tools)RAVSKOR,WL.31%kin' lK7S8k0r.exe’
0 errori=s) and 0 warningi(=s] found. ¥
iz i 1e=\NEC Electronics Tools)RA7SEOR,WL.31%binyoc78k0r.exe!
IR, =ion Complete, 0 erroris] and 0 warning(s) found
Record the Key Cperations
Play Back cror(s) @ 0 Total warning(s) : 0O [EOQOF]

Save the Key Operations. ..
Load the Macra File. ..
Play Back the Macro File. ..

Reqister the Macro Files. ..
Flay Back the Register Macra »

-

<1 3
Change debugager settings 1 Lt et [ine 4

_38_




TK-78KOR/KE3L User’ s Manual

Check if “ID78KOR-QB-EZ V3.50 78KOR Integrated Debugger” is selected on “Debugger”.

Debugger Settings il

Select Debuager — I —

Debugger:

File Marme: II::'xF'rl:ugram Files\MEC Electrorcz ToolshDFEROR-GB-EZ4 3

Optior; I

Debug Target
Debug Target File:

| CATK78KORASAMPLE_KE 3LAa. I |

¥ | Erecute Symbol Beset after D ownload

¥ Erecute CPU Fieset after Download

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

[Mebug Target File List:

k. Cancel | Help |

If you cannot select “ID78KOR—-QB-EZ V3.50 78KOR Integrated Debugger”, select “Project” on
menu bar, “Project settings” —> “Tool version settings” —> “Detailsetting” —> then select
“ID78KOR-QB-EZ”.
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2.8 Check Board Settings

Before connecting the PC and the TK-78KOR/KE3L with USB, you should check the setting of
SW1,SW2,SW3,JP1 and JP2 on the board.
Set the SW1,SW2,SW3,JP1 and JP2 of the TK-78KOR/KE3L as follows.

SW3 settings

8| 7|6 |5|4|3|2]|1

OFF | OFF | OFF | OFF | OFF | ON | ON | ON SW2:EXT

SW1:Debug
JP1:Short

V'A““ I
= 5*':"5" <
A= - .

ooo@oooo
© 000000 0 o0e,

JP2:1-3 Short

After the switch settings are completed, connect the PC to USB1 on TK-78KOR/KE3L with USB cable.
If the “Found New Hardware Wizard” is started, install USB driver with referring “1.3 Installation of USB
Driver”.
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2.9 Start Debugger (ID78KOR-QB-EZ)

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.

5 PM-+ - SAMPLE_KE3L.prw [OutPut] =10l x|
File Edt Find Layer View Project Buld Tool Window Help
|& DS SR & DB B RPN
| [5AMPLEKERL - 5AMPLE_KEL ] [DebugBuld Sk A EE|EE
= ProjectWindow ] 9] 3l x|
Fies | Memo | - "C:yProgram Files\NEC Electronics "n:mls\cc:TEbKDR\TJz.1D\1un\.:c7En\:Dx.exaaA
— - Cowpilation cowplete, 0 error(s) and 0 warning(s) found.
=] SAMPLE_KE3L - 1 Project(s] - "C:yProgram Files\NEC Electronics Tools)CCT7GEOR\VUZ.10%Vhindcoc7@k0r.exe'
=@ SAMPLE_KE3L - Cowpilation cowplete, 0 error(s) and 0 warning(s) found.s
(1 Source Fies - "C:\Program Files\NEC Electronics Tools)CC78EOR\UZ.10%bin ce78k0r . exe!
(32 Include Files ) - Cowpilation complete, 0 erroris) and 0 warning(s) found.
(22 Project Related Files - *C:\Program Files\NEC Electronics Tools)CC7SEOR)UZ.10%\bin)co78k0r.exe!
(2 Other Files - Compilation complete, 0 error(s) and 0 warning(s]) found.¥
- rC:yProgram Files\NEC Electronics Tools)RATSEOR\T1.31\bin\ lk78k0r.exs'
- Link complete, 0 error(s) and 0 warning(s) found. 4
- "CrywProgram Files\NEC Electronics ToolsV\RATBEORVT1.31Vvhinhoc78k0r.exe!
- Chject Conversion Cowplete, 0 erroris) and 0 warningi(s) foun
- ¥
- Build Total error(s) : O Total warning(s) : O
Kl
For Help, press F1 Ii Lil fai1 [¥i14 2
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Configuration dialog opens. Set the settings shown below, and then click “OK”.

Main Clock Select “20.00”
Sub Clock Select “32.768"
Target Device Connection  Select “TOOLO+TOOL1”
ID Code Enter “FFFFFFFFFFFFFFFFFFFF” (F x20)
Configuration &l
Chip Monitor Clock
e 90| —
ame: L -
B @ o Crance|
Tnternal ROM/RAM L Restore
Internal RCM: K Bivtes Project..
Ahout..
Internal F.AM: Bivtes e

Help

tain Clock

Sub Clock (Peripheral)

(¢ External 2. 768 ~| KH
Tareet Device Conpe 1D Gzl
" TooLo ok ook
Peripheral Break Flazh Programming
[ Gategory & (Timer) f¢ Permit (v
[~ Category B (Serial etc) " Mot Permit i
tlazk Low—voltage Flazh Fewriting
B [~ TARGET RESET " On
I [~ INTERMAL RESET f+ i

Memory Mappineg
Accezs Size: f« BBit  16Bit

fdd
Memory Attribute: Mapping Address:

[aeet =] - _ oekte |
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Click when the confirmation dialog for downloading load module file is opened.

ID7SKOR-0B |

\?) W700: Do you want ko download Load Module File?

Yes 2 Mo |

x

CATE?BRIRASAMPLE _KE3Lya. Imf
ohject loading...

ID78KOR-QB-EZ starts and downloading

Cancel the program to flash memory.
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& IDTBKOR-0B-EZ : SAMPLE_KE3L.prj

Fle Edt Wew Option Run Event Browse Jump Window Help

[ [ = [ ot 2| B ] (]| ||| el 8| —

When the download is
Seach. | << | > | warch | uick. | Retresh | Close | completed, the source code
21] !
> ﬁ h_initial(>s H H
I 7 BTG will be displayed
24|
25 wvhile (1>{
26
= 27| g_start
< 28 g_led s as
[* 29 TDRAA = A H s Count down :
= 30| THHK@B H I HA
< 31 PLFi I INT.
< 32 PHMKB Ve IN
[+ 33 RICIF H s RIC
p< 34 RTCMK = B; s RTC
35
[* gg ;lhile( g_start == 8 X{ »/ LED hrink
38
< 39 I INT.
< 40| Ve RTC
< 41 I RIC
p< 42 Ve RTC
= 43 I INT.
< 44 4 INT.
45 -
= 46 while{ g_start ==1 >{ ~// start & spﬂ
47| > 3
A0 hd
— O]

[main.c#z2 [ooopa lauto 4

NOTE:
Completion of the download does not mean running the programs. Therefore, even though you press SW1 on
the board, it does not make anything happened. To run the demonstration, see "2.10 Run Programs".
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2.10 Run Programs

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

The sample program runs.

| e | x| wiaeh | uick. | Refresh | Ciese |
21]
h,ir;itial();
wvhile {1>{

I g_start = B;
b g_led_s a;
Il TDRAA = BxB020; Ied Count down :
il THHKBB H 4 THB
P PIFG P INT
I
I
Il RTCMK s RIC
P ;l]‘lil!( g_start == @ X{ s/ LED brink
L
ke Run the sample program
I
I H
53 PIF2 = @; e INT.
Il PMK2 = B; 4 INT.
e while¢ g_stast == 1 X // start & spla|

} El

0

|main.c#z2 lro vz

£ IDTBKOR-QB-EZ : SAMPLE_KE3L.prj -0 x|
Fle Edt Wiew Option Run Event Browse Jmp Window Help

e |5 (= oo | BIE W BRES Qlals ==

h_initialdds
while <1<
P g_start = @;
< s
b
b
<
<
<
b
b yhiled g start == @ 3¢ 2 LED hrink
< 13
<
<
b -
< - a;
b PMK2 = @5 v INT:
b vhile< g_start == 1 X /7 start & spla
’ |
- i

When programs are running, the status bar will be red.
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Check that the LED on TK-78KOR/KES3L is lighted.

}!mlllllll EiT

Ri ] SUI
s Deso:l- 2&3-

-zoouo©uuuo\_',f
11000000000 0.

SW5 SW6

When you press SW5, the segment of 7segLED blinks.
When you press SW6, number is displayed in 7seglLED and it starts to count down. After a while, it stops
and blinks.

g You could confirm the sample program is working.
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2.11 Stop Programs

Now, you are going to stop the program.

Click the stop button

I'|, or select “Run” on menu bar, then “Stop”.

(

< h_initialCs
< EI<;
while (13¢

-

b

b Count down :

< THa

[ ;

<

b

<

b

<

<

b

b

< "

< INT:

start & sp 4|

E
¥

Stop the program

£ IDTBKOR-QB-EZ : SAMPLE_KE3L.prj -0 x|
Fle Edt Wiew Option Run Event Browse Jmp Window Help

(e e = (w2 | EE W BfEE QasnE 245
[Esowceimang

Source {main.c)
Seach.| << | »» | Wetch | Quick. | Reiiesh | Close |
21
b h_initialc>s
o 23 3
24|
25 while (13>{
26
[* 27 g_start = @;
= led_s
-
o
o
o
<
-
I |p
o
o
<
-
I ]
o INT!
while¢ g_start == 1 X ,/ start & spla
> Ed
i

|oo4ae |2m 445 387ms |Manual Break lauto s

When the program stops, the status bar changes back to the original color.
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2.12 Close Debugger (ID78KOR-QB-EZ)

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

% ID7BKOR-QB-E2 : SAMPLE_KE3L.prj P ] 4
File Edit View Option Run Event Browse Jump ‘Wwindow Help

& o | e QiR B wlm w1 v o)]

Save fis..,

Close

Download... U Refresh I Close |
Load Maodule. ..
Upload. ..
Project »
Environment 3
Debugger Reset...
s Count doun
s THB
I INT:
H s INT:
= i IF = B; I RIC
[ 34 RTCHMK = 8; o7 RIC
35
e (> 36 while{ g_start == b LED brink
37 >
38
= 39 PMKA = 1; I INT
= 40 RICMK = 1; I RIG
= 41 RICIIF =8; I RIC
= 42 RICIMK = 8; s RIC
= 43 PIF2 = B; I INT
< 44 PHK2 = B; s INT
45 7
e 46 while{ g_start ==1 >{ start & spg
H H
]

The exit confirmation dialog is displayed.

main.c#36 main 00488 2m 445 387ms [Manual Break AUTO Itz

ID78K0R-0B x|

'? i This will end vour Debugger session,

Do you wank ko save the settings in the project file #

Yes Mo | Cancel |

If you click , it saves the settings in the project file, and then closes the ID78KOR-QB-EZ. 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 ID78KOR-QB-EZ.
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2.13 Quit PM+

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

5. PM+ - SAMPLE_KE3L.prw [OutPut] =1ol |
File Edit Find Layer Wiew Project Build Tool Window Help
New Clrl-Hy 5 2| Gy Sl €« % + = = (‘?|
oo ahe P2 W = 2=
Insert file: . Debug Buid j| L -_5- }E{ ‘*_ 35- ‘ Iﬁﬁﬁ m ‘
Close
-0/ | IO =0xd
New Workspace. .. ————
- "C:%Program Files\NEC Electronics Tools)\RATSEOR\W1.31\bin' lk78k0r.exe
Open Workspace... X X -
R —— - Link complete, 0 errori(s) and 0 warning(s) found.+¥
o ksD - "C:WProgram Files\NEC Electronics Tools)\RATSEORWWL.31\kbin\oc78k0r.exe'
ns8 wonepace - Chiject Conversion Complete, 0 error(s) and 0 warningis) foune
Save Chrl+5 - ¥
Save A5 - Build Total error(s) : 0 Total warningis) : 0 ¥
- +
Change Source File M. - Download C:Y TK?SKORYSAMPLE_KE3Lha.lmf to the debugger.[EQF]
Save Allsource Fes
Prink Preview
Prink.., Chrl-p
Recent File
1 SAMELE _KEZL
=
K] ' 4
Exit PM4+ and prompt ko save the files l_ L:1 |39 18 2

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 6 Other Information”.
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CHAPTER 3 Hardware Specifications

In this chapter, the hardware of TK-78KOR/KE3L will be explained.

Microcontroller 1 PD78F1009 *78KOR/KE3-L
External main system clock: 20MHz

Clock Subsystem clock: 32.768KHz
Internal high—speed oscillation : 1,8,20MHz
Interface USB (USB1)
Power supply voltage | 5V (USB or AC adapter)
»7segLED(U10,U12)

*Push switch (SW5,SW6)
*Dip switch (SW3)
*Universal Area

*Reset switch (SW4)
*Mode switch(SW1,SW2)
Power LED(LED1)

* The name with bracket is the name printed on the board.

Input/output for
operation check use

Other hardware
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3.1 Layout of hardware functions

\T== ;tmmw m!
BV :;

JP2
‘ . Sw4
/ =iz
NTPo || nwz
) O @) 0D O ¢ _()so‘
) _ O C 0 b,
Q4 :
u10, U12 SW5 SW6 Universal area
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3.2 Hardware Functions

Following switch settings should be made depending on the mode.

Switch / Jumper No Demo mode Debug/Writing mode PC communication
mode

SWi1 “"Demo” “Debug” "KOUSB”

SW2 “Demo” “EXT” “KousB”
SW3-1~SW3-3 All OFF All ON All OFF
SW3-4~SW3-8 Not in use Any Any

JP1 Short Short Short

JP2 1-2, 3-4 Short 1-3 Short 1-3 Short

Demo mode Set this when you use pre-installed low power consumption
demonstration.
Debug/Writing mode Set debug mode when you use bundled ID78KOR-QB-EZ.

Set write mode when you use bundled WriteEZ4.

PC communication mode  Set this when you connect to KO/USB (uPD78F0730) UART6 that
78KOR/KE3-L UART1 is mounted on the board. As this is like
connecting UART1 to COM port of PC, it can communicate with
PC.

3.2.1 SW1

SW1 is a switch that has 3 positions: “Demo”, “KOUSB”, and “Debug”.

3.2.2 SW2
SW2 is a switch that has 3 positions: “Demo”, “KOUSB”, and “EXT”.

3.2.3 SW3

SW3 bit1~3 are for mode settings. Set with referring to the above table.

bit4~8 are DIP switches connected to ports in microcontroller.

Bit4~8 are connected to P33, P42, P43, P77, P76 pin in the microcontroller. Set this ON for
“Low” and OFF for "Open”. Before using this, you need to set the microcontroller built—in
pull-up option resistor (PUx) to ON. (For details about settings for microcontroller built=in
pull-up option resistor, refer to “78KOR/Kx3-L User's Manual <U19291J>".)
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SW3
Bit 4 P33
Bit 5 P42
Bit 6 P43
Bit 7 P77
Bit 8 P76

3.2.4 SW4 (RESET SW)

SW4 is the reset switch. You can reset the microcontroller by pressing this switch.

3.2.5 SW5 (INTP1)

SW5 is the Push switch connected to “P120/INTPO/EXLVI” pin in microcontroller. When you
push the switch, it becomes “Low”, and when you release the switch, it becomes “Open”.
Before using this, you need to set the microcontroller built=in pull-up option resistor (PU12) to

ON. (For details about settings for microcontroller built—in pull-up option resistor, refer to

"78KOR/Kx3-L User's Manual <U19291J>".)

3.2.6 SW6 (INTP2)

SW6 is the Push switch connected to “P32/SCK10/SCL10/INTP2” pin in microcontroller.
When you push the switch, it becomes “Low”, and when you release the switch, it becomes
“Open”. Before using this, you need to set the microcontroller built—in pull-up option resistor

(PU32) to ON. (For details about settings for microcontroller built—in pull-up option resistor,

refer to “78KOR/Kx3-L User's Manual <U19291J>".)

3.2.7 JP1

JP1 is the jumper short pin to select power supply.

JP1

Short

Use USB power supply from USB1 connector

Open

Use external power supply from CN1 or CN2

3.2.8 JP2

JP2 is the jumper for measure the power consumption of microcontroller.

When you use the demonstration, set it to 1-2, 3—4 short.
When you do not use the demonstration, set it to 1-3 short.
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3.2.9 Q4 (Illuminance Sensor)

Q4 is an illuminance sensor that is connected to "P80/CMPOP/INTP3/PGAI” pin of the

microcontroller.

When it gets lighter, the voltage increases, and when darker, the voltage decreases. Before
using this, you need to set the microcontroller “P80/CMPOP/INTP3/PGAl” pin to

programmable gain amplifiers input pin. (For details about register settings for microcontroller,

refer to “78KOR/Kx3-L User's Manual <U19291J>".)

3.2.10 U10, U12 (7segLED)
U10 and U12 are 7segLED.

By setting the 7seglLED output data in P20-P27 and setting POO or PO1 from Low to High, the

data is latched and the 7seglLED displays the data.

u10

P20~P27
A
P00
PO1
—I P20 | ] Example of data and its display
pos pol 0 0xCO 5 0x92
1 0xF9 6 0x83
— P26 | = 2 OxA4 7 0xf8
3 0xBO 8 0x80
bad b2z 4 0x99 9 0x98
— | P23 I—'(f§7
To display “1” on U10 and “2” on U12:
PM2 = 0x00; // Set P2 to output mode
PMO.O = 0; PMO.1 =0; // Set P0O,P01 to output mode
P2 = 0xF9; // Set data for “1” in P2
P0.0 = 0; P0.0 = 1; // Set P00 to Low, then High
P2 = 0xA4; // Set data for “2” in P2
P0O.1 =0; P0O.1 =1; // Set PO1 to Low. then High
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3.2.11 LED1 (POWER)

LED1 is the POWER LED. It is lighted when it gets power supply.

3.3 Universal Area

The kit has the universal area. Users can use this to develop custom circuit.
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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 “Starter Kit USB Driver” in 1.2 Installation of Development Tools”. If not,
install the driver.

Check Point 3
Check if the settings of SW5 on the kit are correct with referring to “1.3 Installation of USB
Driver”.

Check Point 4
If above 3 check points are confirmed, disconnect the USB cable from PC and re—connect again.
It should show the “Found New Hardware Wizard” wizard. Operate the installation with referring
to “1.3 Installation of USB Driver”. After the installation, make sure you go through “1.3.3
Completion of USB Driver Installation” to confirm the USB driver installation.

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.
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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 SW5 on the kit are correct with referring “1.3 Installation of USB Driver”.

Check Point 3
Confirm the USB driver installation with referring to “1.3.3 Completion of USB Driver
Installation”.

Check Point 4
If above 3 check points are confirmed, close the debugger and disconnect the USB cable from PC.
Re—connect USB cable properly to both the PC and the kit, and then re—start the debugger.
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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 “2.4 Set Linker Options”. Also
remember the code you set for the security ID.

After this, erase the flash memory with referring to “5.4 Erase microcontroller built—in flash
memory”.

4.2.3 “The on—chip debug function had been disabled in the device.” (FOc79)

This error occurs when the value at address C3H (On—chip debug option byte) in microcontroller
built—in flash memory is incorrect. You need to erase the flash memory.

Check Point 1

Check if you actually set the correct on—chip debug option byte with referring to “2.4 Set Linker
Options”. If it is not correct, then set correctly.

Check Point 2

Erase the flash memory with referring to “5.4 Erase microcontroller built—in flash memory”.

4.2.4 “Disabling the on—chip debug function is prohibited.” (FOc33)

Basically, this error occurs when you start (download) the debugger without doing the settings
described at “2.4 Set Linker Options”. Do the same checking processes as”4.2.3 The on—chip debug
function had been disabled in the device. (FOc79)”.
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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

6. 3 Debugger tips

6.4 Erase microcontrol ler built—in flash memory

6.5 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...”.

File Edit Find Layer Wiew Project Build Tool Window Help

e PM+ - No Workspace [OutPut]

=10l x|

Mew
Cpen...

Celitl b e | iy [war_ao0n

ChrHor

|« > + = |EE

2]

Insertfile...

]

Sz orkspate:
Close Workspace.

SEVE. Chrl+S

Save As...

Change Source File Mame...
Save flll source Fies

Print Preview

Print... CrkFP

Recent file

Recent \Warkspace

Exit PM+

- Treor ﬂ‘

=1ojx]

7

Create @ new workspace

<Description of items>

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

Folder:
—> Specify the folder for saving the workspace file by
writing its absolute path.
This item can be selected from a reference dialog

box by pressing the button.

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

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

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

New WorkSpace - Step 1,9 [Workspace Information]

“Workspace Fils Name

™ Create Blank Workspace
* Folder

I Erowse. .

Project Group Hame

* Microcontrollers Name

|7erom

Device Hame

| [wPoreFi1az_64

Device Install

=

351, Workspace Infarmation
2. Select Taools
3. Select Real-Time 05
4. Startup File#]
5. Register ode(#]
B, Link Directive File(#]
7. Setup Source Files
8 Select Debugger
9. Confirmation

[H) V850 Microsontiollers
Only [46)

This will set up the basic information about the warkspace and the project.

"New WorkSpace" dialog

<Bark Hewis, |

Cancel I

Help

The concrete information set here is

described on the following pages
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as follows.

Workspace file name
— test

Folder
— C:¥test

Project Group Name
— (no input)

Microcontroller Name
— 78KOR

Device Name
— uPD78F1009_64

Input the workspace information setting

PM+

": Q2017 C:hbest
L

Thiz folde

Ma

X

ot be found. Do vou wish to create it?

Click button

MNew WorkSpace - Step 179 [Workspace Information] x|
“wiorkzpace File Name :
Itest »»1. Workspace Information
2. Select Tools
“Falder- ™ Create Blank ‘workspace 3 Select RealTime 05
N 4. Startup File[H#]
C:hbest Erovse...
I . _I 5. Reaister WMode[#]
Project Group Hame :
I E. Link Directive File(#]
* Microcontrallers Name : Device Name : T S EEERITl=S
£ Select Deb
B =] [worsriooses Fes mehaae
9. Canfirrmation
[#]850 Microcontrollers
Only [4-6]
Thiz will set up the basic information about the workspace and the project.
4 Back mextm Cancel | Help |
N
Click button
New WorkSpace - Step 2/9 [Select Tools]

Tool Set :

Tool Versions :

1. workspace Information
»»2. Select Tools

Save | Delete 3. Select Real Time 05

4. Startup File[#]

Tool

‘ “Wersion |

5. Reaister Mode(H]

¥ Select anly Installed Taols

—_——

B: Link Directive File(#]
7. Setup Source Files
8. Select Debugger

9. Confirmation

[#) V850 Microcontrollers
Only [4-6)

Detail Setting.

Flease select the Tools from NEC Electronics to be used

The fallowing taols have been excluded from selection because they are not installed.
CC7EK0R. RATEKOR, IDTEKOR-OB. Sh+ for 78K0R

< Back I Next » I Cancel | Help
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-

Set the version of tools as
follows.

CC78KOR:W2.10
RA78KOR:W1.31
ID78KOR-QB-EZ:V3.50

\

J

New WorkSpace - Step 2/9 [Select Tools]

Tool Set
I[Ehanged][Se\ectedU‘\ J7EK0R Series Software Package ¥1.00[E ﬂ

Save Delete
Tool Versions :
Tool ‘ Wersion ‘
CC7EROR W1.20
RATEKOR w110
ID72K0R-QE V2.40

[¥ | Select anly Installed Taols

Detail Setting

X
| cc7exoR | Ra7ekOR  [iD7eKOA-GE | I | J |
Unused | Unused | JUnuse
w120 w10 [evado
[l I
[P 7BKOR Geries Softwars Package V1 ID[Engish Version] =

ncel Help

1. Warkspace Information
332, Select Tools

31 Select FeakTime 05

4, Startup File#]

& Reaister Mode(#]

E; Link Directive File(#]

7. Setup Source Files

8. Select Debugger

9. Confimation

[#) w850 Microcontrollers
Only (4]

Flease select the Tools from MEC Electionics to be used.

< Bac Cancel Help

Click

Select tools as above screenshot, then click

New WorkSpace - Step

Please setup Source Files.

Source File Name

[Setup Source Files]

A I
Fiemove.
Fremove Al
[ ]
[ oo

1. workspace Information

2. Select Tools

3. Select Real Time 05

4. Startup File[#]

8. Reaisten b ade(#]

B: Link Directive File(#]
»>7. Setup Source Files

8. Select Debugger

9. Confirmation

[#) V850 Microcontrollers
Only [4-6)

rou can al:o add sowrce files by specifving the lizt file or the folder.
‘r'ou don't need to specify all the files here, and you can setup source files wsing [Project]-» [Project

Settings] later.

< Back mexm Cancel Help

(

_62_

Click




TK-78KOR/KE3L User’ s Manual

MNew WorkSpace - Step 8/9 [Select Debugger] x|

Pleass sslect the Diebugger.

1. Wwarkspace Information

tartup EilelH]
5 Reaister Mods(#]

6. Link Directive Fls(#]
7. Setup Source Files

File name:

C:\Program Files\MEC Electionics Tools\D78KOR-GEVW3 4048 1M

Option: 538, Selsct Debugger

9. Confirmation

() V850 Microcontrollers
Only (4-6]

'r'ou can change the selected Debugger using [Taool] - [Select Debugger].

<Back(lTlm Cancel Help
N
Click

Select ID78KOR-QB-EZ V3.50

Check the project information

settings

_63_

New WorkSpace - Step

Create the workspace and the project s follows.

‘workspace File Name

test. prw
Falder :

Cihtest
Pioject Group Hame :

test

Microcontrallers Mame
TBKOR

Device Name :
uPD78F1009_64
Tool Set Mame :
[Changed|(Selected)7BKOR Software Package ¥1.10
Tool Wersions :
CC78K0R w210
RA7BKOR 'w1.31
ID7BKOR-GB-EZ V3 60
Debugger :
ID7BK0R-LB-EZ v3.50 7BK0R Integrated Debugger
C:A\Program Files\MEC Electronics Tools\ID7EK0R-GB-E
Source Files :

1. Wwaorkspace Information
2. Select Tools
3, Select RealTime 05
4. Startup File[#]
5, Register M ode(H]
B. Link Directive File[#]
7. Setup Source Files
8. Select Debugger
»>8, Confirmation

[#] 850 Microcantrallers
Oy [4-6]

-
4 | »

CBack is Finizh I Cancel Help
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=
File Edit Find Layer Yiew Projeck Build Tool ‘Window Help
| % -DS M| &R 4 & 2| Gfmac_eoon j|¢»+-|lﬁlﬁ|‘?‘
“ Itest-test leebugBuild j| & .".1. 1"?. 'ﬁ' .2.‘. | I?ﬁi I ‘
o AT
Files |Mem0| - [EOF]
EI--. test : 1 Project(s]
=@ test i 4 " i
£33 Source Fies PrOJect test" was reglstered.
|27 Include Files
|2 Project Related Files
|2 Other Files
K1l 1)
Make: file created successfully. ] [T

This completes workspace and project creation.
Additional source files can be registered at any time thereafter.
For details, refer to “6.2 Register additional source file”.

Also, you need to do the settings for on—chip debug. Please refer to “2.4 Set Linker Options”, “2.5 Set

Compiler Options”, and “2.7 Check Debugger Settings”.
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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 - best 2] x|
Look in: I 1) test j = &5 B
[Z] 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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£ PM+ - test.prw [ProjectWindow] i | =] ]
File Edit Find Layer Yiew Project Build Tool “Window Help
| % D@ W& & » U@ | D Hle»+ -[[==[2]
“ Ilesl-test jIDebugBuild j‘ & .J.'. -t?. 'J‘F ix- | I?hﬁ m |
o | R — o
- 1EOF] ZI
Source file "b.c” and
“c.c” are additionally
registered to the project. _
23 Include Files
i--[Z1 Project Related Files
L2 Other Files
Kijl| o
For Help, press F1 [ (BRI
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5.3 Debugger tips

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

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.

[ | [ [ = [ w1 ]o] = | B|EB || Bilfe| | Qf4lel@ 24|55 B¢ [T]0 ]|

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

Tool Bar Pictures

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

¢

Evn

",

Go

-

V

Eirk.

L1
RelGo

@

ich

=)

Reg

#

SFR

!

Loc

-
Go

i

Load

a
Ret

L
Step

L]
COwer

Res

e 5
hem

Asm

=
Stk

‘

Sro

Cpen

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.

>» | atch | Quick. |
oid gamel (void) [

rrie3l ik

med
78 - |
When you click “game1 ... Source window shows “gamel”
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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”.

B Source (mainc)

Search >» | atch | Quick. |
oid zamel (void) jl
otk g UCHAR  buff[] = 5
UCHAR e, 15 T3
int rs Ed
4] | i3

B Source {main.c)

Gearch... |

¥» | Wiatch
30? oid gamel (vmd)

309 iR butt

UCHAR . 1

irt [

Guick..

|LI_

Breakpoint was set %

4

i
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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...”

_ioix

Searu:h.J 44 *r | W atich I Duick...l Hefreshl Cloze |
[ I 88]tatic U1G Adpem_York[ERE -
8%?(static U8 ucPlaySts; Maove, .,
?8|=tatic U8 stop_Led Mise
?1|=tatic U8B output_counts;
22(=tatic Ul6 output_datal21; e —
93|static US8 PlayMode; Add Watch. ..
94 u3z uilntCoun  Symbal..,
75 u3z2 uilntCoun
76 Uic uzHeuStsC  grealkwhen 4 I
97 U8 ucKeyStsL o ol ACEESS
N og Break when Write ko
1 J Break when Read fn

@Add Watch dialog opens. Click .

x|
| Add

Fadi © Proper © Hex © Dec  Oct ¢ Bin  Shing

M ame:

Size: i Adaptive © Bypte © Word © Doubleword

MHurmber: I
Carnicel Restore Help

(@ Adding a variable to watch window is completed.
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5.3.5 Display global variables while programs are running

Global variable could be referred even when the programs are running.

(PDSelect “Option” menu —> “Extended Option...”. Follow below settings.

v Use MINICUBE Extended Function
= Y Check
onitor {
1

Break When Readout: ¢ FERM Setting
Check

R ]
Fedraw Interval J\ meec |

Specify the sampling time (ms) of the real-time monitor function
(default: 500ms). The sampling time can be specified in 100—ms
units from 100 to 65500.

(@Right—click the variable in watch window while programs are running, then select “RRM Setting...”.

Bwaich NI=TE

+Adpecm_Workli6] |

Break when Access ko this Mariable
Break. when \Write to this Yariable
Break when Read From this Wariable
Clear

RRM Setting...

(®RRM Setting dialog opens. Click button to complete the setting, then button to

close the dialog.

RRM Setting U First, click “Set” to
Address Size Symbaol et ~ complete the setting.
1 j I1 LI Butes | Cloze g
2 | x| Bytes | Restare Then, click “Close” to
Bl | v| Bytes | T close the dialog.
4 | LI Bvtes | Delete
& | LI Bwtes | Jump
5] | LI Bvtes | &l
i | LI Butes |
g | LI Bvtes |
Size Total 1 £ 16 Bytes

This completes the settings.

CAUTION:
— The maximum size of variable area is as total of 16byte when programs are running.
— The maximum number of variable area is 8 locations
— The user program momentarily breaks upon a read.
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5.3.6 Display local variables

Local variable window is used to display local variables.
By clicking the button below, you can open the local variable window.

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

M Local Warisble L. =]

Fefresh Cloze |
pell

B!

Lo

5.3.7 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 SFR window.

_ |0
Refresh | | Ciloze |
[ame Attribute Walue
ADPC L] FOO1? -
U0 E-W 1.8 Foozo [oo T
F1 E-W 1.8 FOO31l joo —
FU3 R-W 1.8 FOO33 (o0
SFF: P14 E-W 1.8 FOO34 (o0
FUS E-W 1.8 FOO35 (o0
FUG E-W 1.8 FOoO3e (00
FU7 E-W 1.8 FOO37? [1F
FUS R-W 1.8 FOO3g (o0
FU12 |RE-W 1.8 FOO3C (o0
FUl2 |E~W 1.8 FOO3D (o0
FUl4 |E~-W 1.8 FOO3IE joo -
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5.4 Erase microcontroller built—in flash memory

WriteEZ4 can erase the flash memory, when you forgot the security ID or you set unexpected value.
By erasing the flash memory, you can reset the security ID to “FFFFFFFFFFFFFFFFFFFF”.

Start WriteEZ4 from NEC Electronics Tools.

Device

Mame :

Firm Wersion :
ExtCode :
Wendor :
Parameter file
Mame :
Format :
Wergion :
Processor Wer. :

Load file

Mame :
Date :
Chksum :
frea :

Connhection to device
Part :
Speed :
Range :
Freq. :
Multiply :

Feady UM

MSet TK-78KOR/KE3L switches to “Debug/Writing mode”, and then connect the PC.

Switch / Jumper No Demo mode Debug/Writing mode | PC communication
mode

SW1 “Demo” “Debug” “KousB”

SW2 “Demo” “EXT” “KousB”
SW3-1~SW3-3 All OFF All ON All OFF
SW3-4~SW3-8 Not in use Any Any

JP1 Short Short Short

JP2 1-2, 3—4 Short 1-3 Short 1-3 Short
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@cClick the setup button.

& write Ez4

File Device View Help

i Y4

Device
Mame :

Firm Wersion :
ExtCode :
Wendor :
Parameter file
Narme :
Format :
Wergion :
Processor Wer. :

Load file

Mame :
Date :
Chkgum :
Area :

Connhection to device
Fort :
Speed :
Raree :
Freq. :
Multiply :

Ready MU

@)Click “PRM File Read” button.

E Device Setup r$__<|

Standard ] Advance ]

Parameter file

Hozt connection Supply ozcillator

Faort - Frequency
Speed Multiply rate

Operation Mode

~ Start
o End
-

~

[~ Tareet Feset Meszage

Ok i)
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@)Select “78F1009.prm” under the directory ”C:¥Program Files¥NEC Electronics

Tools¥WriteEZ4¥V1.02¥WriteEZ4¥PRM78F1009_V100”.

FrANERK

Frf LB [ PRMISF1009 1100

~| ® B cf B

Al

TEF1000prm TEF1006prm
78F1001 prm 78F1007prm
78F1002prm 75F1008prm

F3F1003prm

TEF1004prim

73F1006prm

7 LGN [TaF1009 RR¢ (00 |

FrA IWDIEERT:  [PRM Filsstk PRM)

| Ftrl

@Select the COM port that TK-78KOR/KE3L is connected.

E Device Setup

Standard I Advance ]

Farameter file  [JBF1008prm

Part

Operation Mode

g r

[ Tareet Feset Meszaee

Frequency

Hogt connection Supply ozcillator

= Ghip Start
" Block End

Speed Multiply rate

PRM File Read

3

0K

Far )l
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®B)Click “Erase” button.

=

File  Device \iew Help

IR Y4

CEX

> FlashOpenning...

Flagh Open OK
FRCOMMAND: Device Setup
FRM File Read OF.

Ready

Mame :

Device

Firm Wersion :

ExtCode :
Wendor :

Mame :
Format :
Wersion :

Parameter file
78F1009
0419

W1.00
Processor Wer. : 0200

Mame :
Date :
Chksum :
firea

Part :
Speed :
Range :
Freq. :
Multiply :

Load file

Connhection to device
COd
1156200bps
Chip
Internal-05C
1.00

KM

(B)Erasing the flash memory is completed when “chip erase finish” is displayed like below screenshot.

Write EZ4

Eile  Device \iew

PedEs

Help

E5

Flazh Blank Checking...
Flash Erasing..
chip eraze finizh.

’F»OOMMP.ND: Erase

Ready

Mame :

Device

D73F1009

Firtm Wergion: 1.00

ExtCode :
Wendor :

Mame :
Format :
Wersion :

EF04DCFDh

10h
Parameter file

73F1009

0419

41.00
Processar Ver. : 0200

Mame :
Date :
Chksum :
Area:

Part :
Speed :
Range :
Freq. :
Multiply :

Load file

Connhection to device

COd
115200bp=
Chip
Internal-05G
1.00

KM
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5.9 Circuit diagram

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