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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+USB is the evaluation kit for development with sound systems using “78KOR/KE3-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

% ID78KOR-QB : DEMOprj
TPME REE ®TW ATV0 IR AKUMN TI0RE TeLIW HUEOW ALTH

= | w |
Ret | Step | Over

Stop

" »
ReGo| Go

| BlE|R2|a(nR| &«

.u
Go

= E|8]=

* End user code. Do not edit comment generated her
| |

IB|l* Start adding user code. Do not edit comment zererated he=!
77|V* End user code adding., Do not edit comment generated here%

2m 01= Bd6ms [Manual Bresk 7
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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) with using sample
programs.

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

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

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+USB.
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1.1 Development Tools / Software

@ Device file DF781026 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 CC78KOR W2.12 (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 W1.33 (code size limited version)
Assembler for the 78KOR microcontrollers. The object code size is limited to 64 Kbyte.
This convert the assembler code for 78KO0R into object program. The object program will be
used for debugger.

@ 78KOR Integrated Debugger ID78KOR-QB V3.60
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.

@ Starter Kit USB Driver
This is a software driver for PC to access to the USB interface of the kit.

@ HID Class Sample Program / USB Human Interface Device Class Sample Driver
The 78KOR/KE3-L is detected as the HID device.
This sample program behaves as a keyboard. And it is used in [chapter 2].
Please refer to the “USB HID (Human Interface Device) Class Driver application note” for
further details.

@ CDC Class Sample Program / USB Communication Device Class Sample Driver
The 78KOR/KE3-L is detected as the CDC device.
This sample program behaves as a COM port.
Please refer to the “USB CDC (Communication Device Class) Driver application note” for
further details.
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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.

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

& NEC Electrani icrocomputer developmen

Feadme First

Install...

Documents

Sample Program

Link to MEC Electronics Microcomputer

E it

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

Please read it at first.

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

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

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

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

and FAQs.

<6> Exit

Terminate the setup.

@ Click the “Install”

_10_
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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+USB 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, El
v DeviceFile Install \\
iceFile:  |DF7E102641.00 A Search...
DeviceFile: | J £arc Irstall I>
¥ Taol Install
Tools:
Get Hew
Product Size | M Software
CC7BEOR w212 12.176KB
CCY8KOR V212 Documents 14 57EKE Exit
SK7BEOR V310 944KB
SkEk0R V310 Documents 2056k B
RATBKOR 'w'1.33 8.684KB
R&73K0R %1.33 Documents 11.812KB
P+ %E.31 17.468KB
P+ VE.30 Documerts 1253EKE ¥
Enplain;
Dirive: C
Awailable Space:
30,369.044KB
Desgtination; Required Space:

|E:'\F'rogram Filez'\MEC Electronics Tools

Browse...

119.574KB

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

\_?/I Install the Tools and DeviceFile,

o ]

Cancel |

e

_‘I‘I_
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® Read “software license agreement” and click for continuing the installation.

To stop the installation, click .

InstallShield Wizard

License Agreement ‘

Fleaze read the follmwing licenze agreement carefully,

Fress the PAGE DOWHN ke to zee the rest of the agreement,

LUSER LICEMSE AGREEMENT 3
IMPORTAMT-READ CAREFULLY:

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

[either a natural pergon or an entity] and HEC Electronice Corporation ["MEC"]

far the SOFTWARE PRODUCT. Az uzed herein, "SOFTWARE PRODUCT™

means the MEC's computer software products provided with this LA, which

includes computer zoftware and may include aszociated media, printed A

Do oy accept all the terms of the preceding License Agreement’y [f you chooge Mo, the
zetup will close. Toinstall CCYBEDOR w212, pou niust accept this agreement.

® Enter the product ID, and click )

* The product ID is available on the other sheet.

InstallShield Wizard

Pleaze enter the product ID of the product.

Enter Product D

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

Froduct 1D

¢ Back " Cancel

@ It starts copying the files.

_12_
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Click when “Select Files” installation wizard dialog opened.
Install Wizard : Kind of File

Select the kind of installation file ;

Iw Device File For 78KOR/KC3-LUSE)
Iw Device File For T8KOR/KE3-LUSE)

‘ . Cahicel

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

Click :

INSTALL 3

-
\‘]:) Installation finished.

QD

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

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

_13_
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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.

_14_
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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+USB.

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+USB.

First, connect the TK-78KOR/KE3L+USB USB2 to PC with 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 ->  “1.3.1 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”

_15_
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1.3.1 Installation on Windows XP

1. Once the TK-78KOR/KE3L+USB 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 Windows Update ta search for

Select “No, not this time” kaftware?

() Yes, this time anly
() ez, 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 floppy disk. insert it now.

What do vou want the wizard to da?

() Inztall the software automatically [Recommpendsd)

”

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

Click Mezt to contitiue.

< Bac ” Mewt » Cancel

_16_
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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

_17_
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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 has finished instaling the zoftware for:

(3 MEC Elechronics Starter Kit Virtual UART

Click. Finizh to cloze the wizard.

Click “Finish”

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

_18_
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1.3.2 Installation on Windows 2000

1. Once the TK-78KOR/KE3L+USB 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 system.

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

_19_
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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:
™ 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

_20_
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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”.

_21_
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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 Elfﬁlgl

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

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 "y Mice and other pointing devices| Find “NEG Electronics Starter Kit

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

e e o O o s O o B B

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

PTOCELa0rs
@), Sound, video and game controllers

System devices
Universal Serial Bus contrallers

T [

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

_22_
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1.4 Sample Programs

This section explains the overview and preparation of sample programs.
For details about the sample programs, see “4. Sample Programs”.

1.4.1 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.)

¥% NEC Electronics Microcomputer, Development Tools ... El

the MEC Electronice Microcomputer de
.

Readme First

Install..

Diocuments

Sample Program
— e ——
chronics Microconmputer

E =it

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

_23_
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)
T

i

<3 Sample Programs - Microsoft Internet Explorer, |Z||E|E

File Edit Miew Favorites Tools Help

o

€ e A\ \ﬂ @ h /.__\J Search ‘i:{ Favotites Q‘j’t - :-; ﬁ

ngdress| D:DOCISAMPLE _E.HTML

v| Go | Links **

Sample Programs
Welcome to TE-7TEE0EEESLATEE world.
The purpose of sample programs is to experience TR-TSKOR/EKE3IL+USE.
Sample programs consist of the following items.
« TETSEOE

o JEEQOE_TISE _HID  HID Class Sample Program / Sample Driver
o JTEEOE_TUSE_CDC: CDC Class Sample Program f Sample Driver

Click the inkGt HID Class sample program, CDIC Class sm@ and mstall the sample programs.

« USE HID Class Drver App]jfation note
« UZB HID Class Driver App],{cation fiote

Refer to the user's manual about ugage.

Iﬁj Done / \j Iy Carnputer

/

@ Click the “HID Class sample program, CDC Class sample program” link , the following download

confimation window appears.

File Download - Security Warning

Do you want to run or save this file?

Mame; TK73KOR.exe
Type: Application, 64.0 KB

From: Z:\3AMPLE_E

[ Save ] b Caticel

n or gave thiz software, What's the risk?

@ Click the | Save | butten.
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Save in: |°E'Loc:aIDisk C) Vl 0 ? * [

Y [CDocuments and Settings
i 2) [CProgram Files
MyRecent | |CISAMPLE_E
Documents | |25 TK-78K0R_KE3L+USE_t1.00

@ (20 INDOMWS

Desktop

=

s

My Documents

w8

Iy Computer

v| anve £>

My Metwark | Save as type: |.&pplicati0n - | J, Cancel l

File name: TI‘

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

® The self-extraction sample program set (TK78KOR.exe) is copied to the specified folder.
The folder that the “TK78KOR” folder is made when this file is executed, and the sample program is
stored under the folder in addition is made.
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1.4.2 Overview of Sample Programs

The sample programs consist of following directories.

TK78KOR
. /8KOR_USB_HID

p— NEC _project Project file folder
KORUSB_HID.prw Project file

e [N ClUE Include file folder

src Source file folder

- /8KOR_USB_CDC

e NEC _project  Project file folder

KORUSB_CDC.prw Project file

e iNClUdE Include file folder
e S1C Source file folder
e [N filE€ INF file folder
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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

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

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

&

K 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”.

i PR+ - No Workspace [OutPut]
File Edit Find Laver Wiew Project Buld Tool ‘Window Help

B-0E0 80 Y | "E 7
| Ell =l iz
‘= ProjectWindow
Files ]Mem} - [ECF]
Er'g Mo'workspace

For Help, press F1 L: % [v:

_29_



TK-78KOR/KE3L+USB 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

i P+ - No Workspace [OutPut]
File Edit Find Layer Yiew Project Build Tool Window Help

2 -0 = & & G |

Files ]Mem]
rr'g Mo'workspace

\

T \ \ Lol
\ \
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 "KORUSB_HID.prw” under the directory ” TK78KOR¥78KOR_USB_HID ¥NEC project ”.

& PM+ - Mo Workspace [OutPut]
;M Edit Find Layer View Project Build Tool ‘Window Help

Mew Cren %l j 2 7

Open... CtrHo

HE %X| = OutPut

[Eor)

Prink Preview
Print... Ctrf

Exit PM+

Open an existing workspace

Select the directory that
contains the sample

.

File name:  [KORUSE_HID prwr D
Files of type: |Workspace File[" priw) j Cancel

Help
Select “KORUSB_HID.prw “, then click :

Open Workspace
Laok i |L§ MEC_project j ¢ 5

- KORUSE_HID . prvs

programs.
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Workspace name: “KORUSB_HID.prw ”

e ]

i P+ - KORUSB_HID. prw [OutPut]
File Edit Find Layer Wiew Project Buld Tool wWindow Help

O = & [& G | |

[KORUSE_HID - KORUSE_HID

Load the workspace file
"KORUSB_HID.prw "

~|[pebuaBud ]| & A +

CEX

Files ] Mema |

=] KORUSB HID : 1 Project(s]
< - & KORUSB_HID
T SO Files

+1-[Z7 Include Files
+1-[_] Project Related Files
(L] Other Files

Project group

Project

Far Help, press F1

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

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 (Desable/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 El

Outputl ]DutpulE] Library | Others |

Load Maodule File[-o]
Output File Marme:

j Browse. .

v Output Symbol Information(-g]

I~ Create Ermor List File[-2]

| [

v [n-Chip Debug Option Bytes[-go]

v Security [D[-gi]
O |FFFFFFFFFFFFFFFFFFFF

Contral Walue: |85 H

Start Address: |[TFCO0 H

1024 bt

[v Mernary [nfarmation]-vs]

Command Line Options:

-04.Imf -go@5h,1FCO0h, 1024 -gilFFFFFFFFFFFFFFFFFFFFH -pa.map -gbOOFEFFh
-bil0rdm_ lib -belOrm ik -belOmaf ik -iC:\Program Filesh\MEC Electronics
Tools\CCTBKORYW 2 1 24ib78k 0 -2

0K | Cancel Help

_34_



TK-78KOR/KE3L+USB User’ s Manual

— 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/KE3-L (U19878E).

See “Start address” is set to “1FC00”, 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).

To solve this, you can erase the built—in flash memory with “WriteEZ5” for connect to the ID78KOR-QB.
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
Output]  Qutput2 ] Lib[al_',ll Dthers]

Iv Create Link tap File[-p]
Output File Marme:

)

|a.map

¥ Output Map List-km]

¥ Output Directive File Image(-kd]
I Output Public Symbal List[-kp]
[ Output Local Symbal List]-kl]

Lines per Pagel-):
Select miror area

f* tas=0 [-mill]
O Mad=T [-mil]

Command Line Options:

I Add Farm Feed at End of List File[-If]

o4

ﬂ Browse...

Iv User Option Eytes(-gb]

|ooFBFF

Tool \CC7BKORN 2124 b7 RO -2

-0a.|mf -ga8Bh,1FC00h, 1024 -gi0FFFFFFFFFFFFFFFFFFFFH -pa.map -gb00FBFFR
-bcdOrdrn. ik -belQrm. ik -belOrmf i -"C:SProgram Files\HEC Electionics

= ]

Cancel Help

— User Option Byte

Check “User Option Byte”, and then enter “00FBFF”. 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/KE3-L (U19878E).

_36_



TK-78KOR/KE3L+USB 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 §|

Preproceszor ] tdemong Model I Data Aszgign ] Optimize ] Diebug ] Cutput ]
Extend ] Others | Startup Routine | Agsign |

Change Source Fegulation

[~ Dizable Estensions{ibi S Standard Dall-za]

[v Enable C++ Comment, Ignare from /¢ Till End of Line[-zp]

[ Commert Carmest=r Fanji Code of Source
[~ Mot Expand Argument and Fetum Valusl-zh] 515

" EUC[-ze]

" Monel-zn)

Carrmand Line Options :

-i. include -zp

QK. | Cancel Help
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2.5.2 “Startup Routine” Tab

Select “Startup Routine” tab, and check “Using Library” and “Using Multiplier”. The 78KOR/KE3-L has
feature of multiplier to increase those calculation speed.

Compiler, Options fgl

Preproceszor ] temary Model ] Data dszign ] Optirize ] Debug ] Output ]
Extend ] Others Startup Routing l Assign

v Using Startup Routine

[¥ Using Fixed Area of Standard Library W ROMization processes of far area
Select Object
* Marmal " Boat i

Startup Routine : =0il.rel

v Using Library

[~ Using Floating Point in pprintf sscant printf scanf wprintf,wsprintf

[+ [v Uszing kMultiplier/Divider

Wucmrmub,emmf.ub

Command Line Options ;

‘-i..\include -Zp

QK | Cancel 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 ﬂ , or select “Build” on menu bar, then “Build”.

£5: Ph+ - KORUSB_HID. prw [OutPut]
File Edit Find Layer View Project Buld Tool Window Help

| -DwH| SR YBR[

|| Debug Buid

J [KORUSB_HID - KORUSE_HID

=, ProjectWindow

Fies | bemo |

= [ KORUSB_HID : 1 Project(s)
= @ KORUSB_HID
(23 Source Files
[+ Include Files
- (1 Project Related Files
-2 Other Files

Build process is executed

For Help, press FL [ Lt et e

|2 DS W SR 4 50| W S« + -|[BE|? |
| [KORUSE_HID -KORUSE_HID ][ Debug Buid | & & - S - ] |

AEE

= Qutput |[=1E3
Oy Program Files\NEC Elestronics ToolshCC7REORYUE . 12—

2| ProjectWindow

| Files | Memo ! i

- Cowpilation complete, 0 error(s) and 0 warningis
5 KORUSB_HID : 1 Project(s) - "C:\Program Files\NEC Electronics Toolsh\CC7SEOR\WZ.12%
@ KORUSB_HID | Compilation complete, 0 error(s) and 0 warning(s
[ (] Source Files I "C:\Program Files\NEC Electronics ToolsyCC7SKOR\UZ.12Y
(3 Include Files L 0 error(s) and 0 warningiz
(] Project Related Files DM+ L3l erectronics ToolshRATEROR\TL.33)
[0 Other Files —%rror(s) and 0 warningis) fou
Electronics Tools\RATSROR\T1.33%
13500: Build completed normally. |y o & errocis] and g

0 Total warning(s) : 0 [EOF]

» /}‘I

[ Grimife 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...”.

:.33 PM+ - KORUSB_HID. prw [OutPut]
File Edit Find Layer Wiew Project Build BEEN window Help

O = é Iﬁ. Compiler Options. ..

Assembler Options...
[KORUSE_HID - KORUSE_HID = |[Deby  Linker Options...
Cbject Converter Options. ..
List i

Files ] Memo ] . jiles\NEC Electronics Toolsy CCYSEORYWZ.12Y
i omplete, 0 error (=] and 0 warningi(s
KORUSB_HID : 1 Project(s) ® Files\MEC Electronics ToolshCC7S8KEOR\WZ. 12\
=@ KORUSB_HID complete, 0 error(s) and 0 warningi(s
#-(0 Source Files Fil Compare Files\NEC Electronics ToolsiCCTEKORWZ. 123
+-[1 Includs Files Diwice FiIeInlslt.aIIer complete, 0 error(s) and 0 warning(z

+- (] Project Related Files Files\NEC Electronics Tools)RA7SKOR\W1.33%
(3 Other Files PM+ Settings. .. e, 0 error(s) and 0 warning(s) fou
Fort... 1 Files\NEC Electronics Tools'RATSKORY Wi. 334

Cuskomize. .. rersion Comwplete, 0 error(s) and u]

Recard the key Operations L error(s) : 0 Total warning(s) : 0 [EOQF]

Load the Macro File...
Play Back the Macro File. ..

Register the Macro Files. ..

‘ o

Change debugger settings Ll el |12
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Check if “ID78KOR-QB V3.60 78KOR Integrated Debugger” is selected on “Debugger”.

Debugger Settings

Select Debuager

Debugger: i Integrated Debugger

File M ame: |E:"-.F'rn:-gram FilezhMELC Electronics TaoalzhD7EK0R-GEBY3E0

Option: |

Debug Target
Debug Target File:
| CATEZEKORNPEKOR_USE_HIDAMWEC praojectsa. Imf ﬂ

v

[v Execute CPU Reset after Download

Debug Optionz
|

k. Cancel | Help |

If you cannot select “ID78KOR-QB V3.60 78KOR Integrated Debugger”, select “Project” on menu
bar, “Project settings” => “Tool version settings” —> “Detailsetting” —> then select
“ID78KOR-QB”.
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2.8 Check Board Settings

Before connecting the PC and the TK-78KOR/KE3L+USB with USB, you should check the setting of
switch and jumper pin on the board.
Set the switch and the jumper pin on the TK-78KOR/KE3L+USB as follows.

JP1 | Short SW1

JP2 | 1-2 Short 112|3|4|5| 6| 7|8
JP3 | 1-2 Short ON | ON | ON | ON | ON | OFF | OFF | OFF
JP4 | Short

SW4 | Debug Writer

8.6.0 0000000000000 weewe
P Pe0PePe0Ee e -0 00 @6

8

S P RoHS
cospllant
£ -

After the switch settings are completed, connect the PC to USB2 on TK-78KOR/KE3L+USB 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)

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 Ph+ - KORUSE_HID. prw [OutPut]
File Edit Find Laysr Yiew Projact Buld Tool ‘window Help

DEH &k £ =l

|KDF\USEiHID - KORUSE_HID

|[Debug Buid

= OutPut

Files IMEW‘EW "C:\Program Files\NEC Electronics ToolshCCTSKOR\UZ.
Compilation complete, 0 error(s) and 0 warning (s
"C:\Program Files\NEC Electronics Tools)CCTSEOR\TZ.12)
Compilation complete, 0 error(s) and 0 warning (e
"C:\Program Files\NEC Electronics Tools)CCTSEOR\TZ.12)
Compilation complete, 0 error(s) and 0 warning (e
"C:\Program Files\NEC Electronics Tools)RATSEOR\W1.33)
Link complete, 0 error(s) and 0 warning(s) fou
"C:\Program Files\NEC Electronics Tools)RATSKOR
Object Conversion Complete, 0 erpe
¥

Build Total erroris) : O

= r@ KORUSB_HID : 1 Project(s)
=@ KORUSB_HID
# [Z] Source Files
# (] Inchude Files
# [C] Project Related Files
(2 Other Files

Totp

ID78KOR-QB is launched

For Help, press F1
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“Configuration” dialog is opened.
Please choose “Tool0+Tool1” in the “Target Device Connection”
Enter “FFFFFFFFFFFFFFFFFFFF” (F x 20) in “ID Code”, then click OK

Chip tonitor Clock,

Mame: uPD I )
’ * System q

Internal Memary  User =

ROM: Btz
Project...

S E

RAM: Bytes About...
Btz 4

b ain Clock,

- % Extemnal Mg | MHz
Sub Clock [Peripheral]

* Extemnal None | KHz

Restare

DataFlazh: Help

Target Device Connectiag D Code

t"" TDDLD l';" TDDLD+TDDL1 EEEEEE TR PR
Peripheral Break Flazh Prograniming

[ Category & (Timer] f+ Permit )

I Category B (Serial etc) " Mot Permit l"'“

hd azk, wide Waltage Flash Rewriting
I [ TARGET RESET &+ On

I [~ INTERNAL RESET O

tdermary b apping

& Size: f* BBt  1BBit
coess Size i i dd

Memom dttribute: Mapping Address:

Click when the confirmation dialog for downloading load module file is opened.
1D BKOR-OB X

‘? Wf700: Do you want ko download Load Module File?

\_l_-
‘ Yes fa
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Download

CATKBRORN BKOR_USE_HIDVNEC pro
mf
object [oading...

Cancel

ID78KOR-QB starts and downloading the

program to flash memory.

D7 8KOR-0B : KORUSB_HID. prj

File Edit “iew Option Run Ewent Browse Jump ‘Window Help

completed, the source code

When the download is

will be displayed

1| | [ [ = ol 2| B B[S || QO t|stn| )

Watch | Cluick. I F\Efreshl

& Source {(main.c)

3 Close I

pMoid maind woid >

UINTE keucode [REPORT_DATA_LENGTHI;
UINT8 keydata A_KEY;

init(>;
memset(keycode,. B, zizeof(keycodedd;
ushf 78kBr_keytouch_flg F_8Y_OFF;
while<1>
<
if ¢ ushf78kBr_keytouch_flg == F_SW_OM > {
if ((P7 & Bx@L1) == BxBA> {/x SWU2 UP =~
while ({P? & Bx81> == Bx80>{
/* 8U2 OFF WAIT =/

keycode[“EYi SCAN_CODE]
while C(ush:

EER]

keydat

memset{keycode, B, sizeof{(keycode));

keydata++;
if Ckeydata == EXCLRHHTION_KEY) £
keydata = A_KEY

| IEEEEEERE]

3

/% Key Data
»» Key Flag Cle

aj
f78kBr_ep_: status(C INT1) t= DEU_O
ushf 78kBr_data_send<{keycode. 31zeof(keycode

while Cushf78kBr_ep_status(C_INT1> '— DEU 0
ushf 78kBr_data_send<{keycode. sizeof (keucode

-
-
i
>
-

0]

Imain.c#99 main 000D [ ous

NOTE:

Completion of the download does not mean running the programs. Therefore,

run the demonstration, see “2.10 Run Programs”.

— 116 —

it does not make anything happened. To
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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

The sample program runs.
&7 ID7BKOR-0B : KORUSB_HID. prj

“Restart”.

5 | Watch | Ouick.. | Refiesh |

Search | Close |

boid main< void >

UINT8 keycode [REPORT_DRTR_LENGTH].
UINT8 keydata = A_KEY

>

init{>;

/% Key Data

memset(keycode, B, sizeof(keycodedd;
#* Key Flag Cle

ushf 78kBr_keytouch_flg = F_SU_OFF;
while<1>
<

if € ushf?8k@r keytouch flg == F_SH ON > {
ifC(P? & BxB1> == BxB8> (/* SU2 UP
while(<P? & Bx@1> Bx@883<{
}/* SW2 OFF WAIT =~

keycode [KEY1l_SCAN_CODE] keydata;
while Cushf78kPr_ep_: status(C INT1> DEU
ushf78kPBr_data_send(keycode. slzenf(keycnde
menset{keycode, B. sizeof(keycode>
while Cushf?78kPBr_ep_status{C_INI1> DEU 0
ushf78kBr_data_send(keycode,. sizeof (keycode
keydata++;

if(keydata == EXCLRHRTIONJ{E\') <

keydata = A_KEY

I EEEEERER]

>

o |

Run the sample program

]

-

|ooopa

|main.c#93

+ ID7BKOR-0B : KORUSB_HID. prj

File Edit Wiew Option Run Event Browse Jump ‘window Help

1w | [m = o] | B 0| E|RE(0E] @a|dB| |4 B

E Source (main.c)

5> | watch | @uick. | Feieh | Clese |

boid main{ veid >

UINT8 keycode [REPORT_DRTR_LENGTH],
UINT8 keydata = A_KEY

init{d;

* Hey Data

memset(keycode, B, sizeof(keycode)>; 7
## Key Flag Cle

ushf 78k0r_keytouch_flg = F_SW_OFF;
while(1)
<

if ¢ ushf?78kBr keytouch flg F_SU ON > {
if (CP7 & Bx01) BXBE) {r* SU2Z UP =~
uhlle((P'? & Bx01)> Bx08>3{

= SU2 OFF UAIT =/

keycode [KEY1_SCAN_CODE] = keydata;
while Cushf?8kBr_ep_status (C_TNT1i)> DEV_O
ushf 78kBr_data_send(keycode, slzeuf(keycur]e
mensetC(keycode, B, sizeof<{keycode)>
while <ushf?8kBr_ep_status (C_INT1) DEU 0
ushf 78kBr_data_send(keycode, sizeof (keycode
keydata++;
if (keydata == EXCLAMATION_KEY> {
keydata _KE¥;

3

]

When programs are running, the status bar will be red.
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Connect the PC to USB1 on TK-78KOR/KE3L+USB with USB cable.

Select “Windows Start Menu” > “Program” —> ” Accessories ” —> “ Notepad .

The alphabet is entered by “SW2” operation to the up side, and pushing the “SW2” starts the new
paragraph as follows.

% Untitled - Notepad

Format  Miew Help

g You could confirm the sample program is working.

@For more information about the functions that are used in those sample program, see “USB HID

(Human Interface Device) Class Driver application note”.
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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”

D78KOR-0B : KORUSE_HID. prj

Wisw Option Run Event Browss Jump ‘Window Help

E Source (main.c)

5> | waich | Quick. | Refesh | Close |

boid main{ void >

Search.. |

>
UINTE keycode [REPORTJRTRJ..ENGTH].
UINT8 keydata = A_KEY

init(2;

## Key Data
#» Key Flag Cle

menset{keycode, B, sizeof{keycoded);
ushf 78kBr_keytouch_flg = F_SW_OFF;

while(1>
{

if ¢ ushf?78kBr_keytouch_flg == F_SW ON > {

if CCP? & @x@1) == @x@8) (/* SNZ Up =~

uhlle((P'? & Bx@1) ==
* SW2Z OFF WAIT =~

)

keycode [KEY¥1_SCAN_CODE] keydata;

while <ushf?78k0r_ep_: status(c INT15 *- DEW _0

ushf 78kBr_data_send(keycode, s1zeof(kaycorle

menset{keycode, @, sizeof(keycode

while {usbf?78k0r_ep status(C_INT1} i- DEU 0

ushf 78kBr_data_send(keycode. slzenf(keycnﬂe

keydata++;

if(keydata == EXCLAMATION_KEY> {
keydata = A_KEY;

Stop the program

+ ID78KOR-OB : KORUSB_HID. prj
File Edit W¥iew Option Run Event Browse Jump ‘Window Help

1w | (o | = e oor| & | 5 0 B Q4R B0 B

E Source (main.c)

> Walchl Quick.. | Hefreshl Close |

poid main¢ veid >

UINTE keycode [REPORT_DATA_LENGTHI;
UINT8 keydata = A_KEY;

init{;

menset{keycode, B, sizeof(keycoded>; ## Key Data
ushf 78kBr_keytouch_flg = F_SW_OFF; /% Key Flag Cle

while(1)

if ¢ usbf78kBr_keytouch_flg F_SU_ON > £
if CCP7 & Bx@1) == OxBB) {/* SWZ UP =~
while(<P? & Bx@1)> == Bx@88>{
s% SU2 OFF WAIT =/

keycode [KEY1_SCAN_CODE] = keydata;
while <ushf78kBr_ep_status(C_INT1> t= DEU_O
ushf 78kBr_data_send(keycode . s1zeof(]«eycorle
menset{keycode, B, sizeoflkeycode>>;
while <ushf?8kfr_ep_status(G_INT1> *= DEU 0
ushf 78kBr_data_send(keycode. sizeof (keycode
keydata++;
if (keydata == EXCLAMATION_KEY> {

kevydata = A_KEY;

E3

|

main.c#110 00407 245 244.3ms [Manual Brsak v

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

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

D7 BKOR-0B : KORUSB_HID. prj
F-8 Edit View Option Run Event Browse Jump Window Help

S curo B(B(n| 2" ala#e =05

Save As..

Close =
Dawnload. .. tch Quick. I Fiefresh I Cloze I

Load Module... T void ) ;I
Upload...

INT§ keycode [REFORT_DATA_LENGIHI1;
INT® keydata = A_KEY;

-

Project

Environment 3 nitey;
Debuage t{keycode, B, sizeof<{keycoded>; % Key Data
Ext eytouch_flg = F_SW_OFF; /% Key Flag Cle
189 [4
> 118| if ¢ ushf?8kBr_keytouch_flg == F_SW _ON > {
sl 111 if((P?7 & BxB1> == BxB8> {/= SU2 UP =/
e 112 vhile ({P? & Bx@1> == BxBA>{
113 /% SU2 OFF WAIT =~
114 >
e 115 keycode [KE¥Y1_SCAN_CODE]1 = keydata;
e 116 wvhile {ushf78kBr_ep_status{(GC_INTi> *= DEU_O
&3 117 ushf 78kBr_data_send(keycode, sizeof (keycode
e 118 nemset{keycode, B, szizeof(keycoded); S
e 119 vhile {ushf78kBr_ep_status{(C_INTi> *= DEU_O
&3 128 ushf 78kBr_data_send(keycode, sizeof (keycode
e 121 keydata++; -
sl 122 if {keydata == EXCLAMATION_KEY> { -
pe }33 ) keydata = A_KEY; T
- L« |
The exit confirmation dialog is displayed.
Inain.c#110 main 00407 [ 245 244.3ms |Maral Break jJ

P 4 This will end vour Debugger session,
\Q) Do wou want ko save the settings in the project File 7

Yes Mo Cancel

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

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

i PM+ - KORUSB_HID. prw [OutPut]
558 Edit Find Layer View Project Build Tool ‘Window Help

Rew Chrl+h

Cpen... Chrl+O Eﬂ” j Tg = ‘?
Debug Buld j .-E-. :-?. 1‘&- L m

Clase

Mew Workspace..,
Open Workspace. .,
Save Workspace
Close Workspace

Save hs...

Print Presiew
Print... Chrl+p

ET—

o

Exit PM+ and prompt to save the files Ll 2l el

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-78KOR/KE3L+USB will be explained.

Microcontroller

1 PD78F1026 »%78KOR/KE3-L(USB)

Clock

External main system clock: 20MHz
Subsystem clock: 32.768KHz

Internal oscillation clock: 20, 8, IMHz

Audio

PWM output

Filter: LMV324M:NS(U13)

AMP : LM4865M:NS(U14)

Speaker: 0.3W (for simplified monitoring)
Jack: 3.5mm monaural

Filter ON/OFF Switchable (SW5)
Output Volume (VR1)

Interface

USB MINI B (USB1) USB Function

USB MINI B (USB2) Debug/Serial communication
Expansion connector 50Pin socket x2 pad only (CN1,CN2)
Connecter for MINICUBE2 (FP1)

Power supply voltage

5V (USB or AC adapter)

Input/output for operation

check use

4 ways + center—push switch (SW2)
*Dip switch (SW1)

+7Seg-LED (U1,U2)

*Reset switch (SW3)

* The name with bracket is

the name printed on the board.
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3.1 Layout of hardware functions

J1 SW5  JP1 VR1 JP4 ut,u2 JP2 JP3 CN1 CN3

USB2 LED1 CN2 SW1  SW4 SW3 FP1 SwW2 USB1

3.2 Layout of solder—short pad and test pad

AVREF EVDD P111 P110 P16 RIGHT

P50~P53 P20~P23 P120 P31
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3.3 Hardware Functions

3.3.1 SW1, SwW4

The bit 1-3 on SW1 are for debug mode settings, bit 4,5 are for mode settings and bit 6-8 are DIP
switches connected to P41,P42 P17 pins in microcontroller.

@ For the use of ID78KOR-QB, use following settings.

SWi1
Bit 1 ON/OFF X1
Bit 2 ON
Bit 3 ON

SW4 | Debug/Writer | Side

*1  ON: The microcontroller runs the programs stored in the flash memory as soon as it gets
power supply.
OFF: The microcontroller stays being reset until ID78KOR-QB is started.

@ To run the programs stored in built=in flash memory without using ID78KOR-QB, or debugging the

microcontroller with MINICUBEZ2, use following settings and re—supply power.

SW1
Bit 1 OFF
Bit 2 OFF
Bit 3 OFF

SW4 | KOR <—> KOUSB | side or

*2 Set the SW4 center, if you use P11 and P12 on the Expansion connector

@ Bit4 is the switch for POWER LED.

ON If CPU is supplied power, LED1 is turned on.
OFF If CPU is supplied power, LED1 isn’t turned on.

@ Bit5 is the switch for the audio mute.

ON Audio output is muted by P31output low.
OFF Non audio mute
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@ The bit 6-8 are connected to P41,P42, 17 pins in microcontroller. ON means “Low” and OFF means
“Open”. When you need to use this, you need to set the microcontroller built—in pull-up resistor
option registers (PU1,PU4) to ON. For details about settings of microcontroller built—in pull-up
resistor option registers, refer to 78KOR/KE3-L User's Manual (U19878E).

SWi1
Bit 6 P42
Bit 7 P43
Bit 8 P17

3.3.2 SW2 (INTPO)

SW1 is a 4 ways + center—push switch. When the switch is moved to one of 4 ways or is pushed down, it
sends the signal of “Low”. When it is released, it becomes “Open” again. You need to set the pull-up
resistor option register ON for this function. (For more information about the pull-up resistor option register,
refer to the 78KOR/KE3-L user’s manual, U19878E)

SW1 Pin Functions (ALPS SKRHADEO010)

Signal Target Microcontroller .

SWi1 . Operation
Name Pin Name

1pin | P70 P70 /KRO upP

2pin | P71 P71 /KR1 CENTER PUSH

3pin | P72 P72 /KR2 LEFT

4pin | P74 P74/KR4/INTP8 RIGHT

5pin | GND GND

6pin | P73 P75/KR5/INTP9 DOWN

3.3.3 SW3 (RESET SW)

This is the reset switch. You can reset the microcontroller by pressing this switch.
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3.3.4 SW5 (Filter)

SW5 is the slide switch to select use/not use of the Filter (LMV324M). When it sets to "OFF”, it does
not use the Filter and it inputs sound signals from microcontroller to AMP.

. OFF
Microcontr +£ Jack
o”er > Filter —O—» AMP
Audio Ot? -
signal

3.3.5 JP1

JP1 is the jumper switch pin for connecting the microcontroller and the filter.
Please set the jumper switch pin short circuit.
Please refer to the circuit diagram for further details.

3.3.6 JP2, JP3

JP2, JP3 are jumper switch pin for selecting the power supply to the CPU.

JP2 JP3
1-2 Short 1-2 Short | USB power supply from USB2 connecter.
2-3 Short 1-2 Short | USB power supply from USB1 connecter.
- 2-3 Short | AC adapter power supply from CN3 connecter.

3.3.7 JP4

JP4 is the jumper switch pin for supplying the power to the audio circuit.
Please set the jumper switch pin short circuit.
Please refer to the circuit diagram for further details.
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3.3.8 LED1 (POWER)

This is the POWER LED. It is lighted when it gets power supply.
You can turn off the LED by setting the bit4 OFF on SW1.

3.3.9 U1, U2 (7segLED)

Uland U2 are 7seglLED.
By setting the 7segLED output data in P20-P23 and setting P50-P53 from Low to High, the data is
latched and the 7seglED displays the data.

P20~P23
P50~P53
A
P110
P111
| P20 | Example of data and its display
o) 0xCO 5 0x92
Pol P2l 1 OxF9 6 0x83
2 0xA4 7 0xf8
— | P52 | =
3 0xBO 8 0x80
P50 P22 4 0x99 9 0x98
— | P23 | — (f§3
To display “1” on U1 and “2” on U2:
PM2 = 0xfO0; // Set lower 4bit of P2 to output mode
PM5 = 0xfO0; // Set lower 4bit of P5 to output mode

PM11.0 = 0; PM11.1 =0; // Set P110, 111 to output mode
P2 = 0xf9; P5 = 0xf9>>4; // Set data for “1” in P2 and P5

P11.0 = 0; P11.0 = 1; // Set P110 to Low, then High
P2 = Oxad4; P5 = Oxad>>4; // Set data for “2” in P2 and P5
P11.1 =0; P11.1 = 1; // Set P111 to Low, then High
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3.3.10 CN1, CN2

The connecter for CN1, CN2 expansion connection.
The connecter was not installed. (HIROSE ELECTRIC CO., LTD. HIF-3H-50DA-2.54DSA)

3.3.11 CN3

This is the connector for AC adapter. Please, connect the bundled AC adapter (+5V).

* Support plug : 2.2mm DC jack (center plus)

3.3.12 J1

This is the jack for external speakers.

Connect a speaker when you play sound.

* Support jack: 3.5mm (monaural)

3.3.13 VR1

Audio output volume control.
If the audio mute is set, then audio is not output.

3.3.14 USBH1

USB connecter for the USB function controller.

3.3.15 USB2

USB connecter for the debug / serial communication.
It was found as [NEC Electronics Starter Kit Virtual UART .

3.3.16 FP1

This is the interface for connecting MINICUBE?2.
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3.4 Solder—short pad label

With using the solder—short pad to cut the circuit, users can customize the circuit.

The solder—short pad looks like the picture below.

To open, use cutter to cut the dent part. To short, put solder on the pad.

Solder—short pad
(Open)

Solder—short pad
(Short)

Before .
Solder—short pad name ) Connection
Shipment
Short P120 is connected to USB1 bus power detecting
P120 Short " signal.
Open You can use P120 for multipurpose I0O.
Short | P16 is connected to audio circuit.
P16 Short Open You can use P16 for multipurpose I0.
Short | P31 is connected to audio muting circuit.
P31 Short :
Open You can use P31 for multipurpose I0.
Short | VDD = AVREF
AVREF Short ° :
Open AVREF is separated from VDD.
Short | VDD = EVDD
EVDD Short Open EVDD is separated from VDD.
Short. P110 and P111 are connected to 7Segment LED
o
P110,P111 Short data latch circuit.
Open | You can use P110 and P111 for multipurpose IO.
P20~P23. Short 'Il'hes.e are connected to 7Segment LED data latch
Short circuit.
P50~P33 Open You can use the ports for multipurpose 10.
Short External speaker output connecter J1 is
RIGHT Open connected as stereo connecter.
Open Connection for the monaural connecter.

Note: All ground signals are each connected.
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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 switches 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.

_60_



TK-78KOR/KE3L+USB User’ s Manual

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 “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.

6.1 Create a new workspace (project)

6.2 Register additional source file

6. 3 Debugger tips

6.4 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 PM+ - No Workspace [ProjectWin dow]
N Edit Find Laver View Project Buld Tool Window Help

Mew
CPEML.

Chrl+h @i ‘

Chrl+Cr

en Workspace. ..

Exit PMH

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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New WorkSpace - Step 1/% [Workspace Information]

*Warkspace File Mame

[™ Create Blank Workspace
* Falder

| Browss..

Project Group Mame :

* Microcontrollers Mame
EE

Device Name
|uPD7eFO500_30

Device Install

El J=|

opens

>»1. Workspace Information
2. Select Tools
3 Selsct Real Time 05

7. Setup Source Files
8. Select Debugger
9. Confirmation

(#) w850 Microcontrollers
Only (4-6]

This will zet up the bagic information about the work space and the project.

Help

Cancel I

3

"New WorkSpace" dialog

The concrete information set here is

described on the following pages
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Input the Workspace information setting New WorkS pace - Step 1/9 [Workspace Information]

as fO"OWS. “Workspace File Mame :
|test »»1 Workzpace Infarmation

2 Select Tools

Workspace file name ik B G Bk Wieilepeme 3 Select ReakTime 05

— test |CTr7EKOR Browse..

Project Group Mame :

Folder .
* Microcontrollers Mame : Device Mame : 7. Setup Source Files

— C:¥TK78KOR [rarom

8. Select Debugger

- - 9. Canfirmation
Device Install
[#] w850 Microcontrallers

Only (4-6]

Project Group Name
— (no input)

Microcontroller Name This will set up the basic information about the workspace and the project.
— 78KOR

Device Name

— UPD78F1026_64 (T ot ) s | b |

N 7

Click button

'E Q2011: CATKZBKOR
L]

Thiz folder not be found. Do you wizh to create it?

) No
Click button

\/

New WorkSpace - Step 2/% [Sele g‘

1. "wharkspace | nformation
»>2 Select Tools

Toaol Versions :

Tool Wersian

7. Setup Source Files
8. Select Debugger
9. Confimation

(#) V85D Microcontrollers
Only [46)

Iv Select only Installed Tools Detail Seting

Pleass select the Tocls from NEC Electronics to be used.

The following tools hawe been excluded fom selection because they are not installed
CC78KOR. RATEROR, ID7EKOR-GE, S+ for TBKOR

<Back Newt > Cancel | Help
Click | Detail Setting | button
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( \ Tool Yersion Detail Setting, ﬁ_<

Set the version of tools as

| CC7ekoR | Ra7eKOR  ID7EKOR-GE | | | | |

| Hmosed— CTOnused [ —Ttmesed |
follows. g2z [pwias [evas >
CC78KOR:W2.12 |

RA78KOR:W1.33
ID78KOR-QB:V3.60

J

TBKOR Software Package W1.10[English Werzion)
FAKOR Software Package ¥1.00[E nglish Yersion]

Ok ancel | Help |

Select tools as above screenshot, then click .

New WorkSpace - Step 2/9 [Select Tools] &‘

Tool Set 1. Warkspace Infarmation
‘[Changed][Sele:ledmJFEKUH Software Package 41.10[English j 552, Select Taok

Tool Yersions
Taol Wersion
CC78KOR W21z
RaTekiR w133
ID7EKOR-QB W3E0 7. Setup Source Filss
8. Select Debugger
4. Confimation
[#) W850 Microcontrollers
Only [4-6]
I

Detail Setting...

Please select the Tools from NEC Electronics to be used.

¢ Bacm e Helo

—~

Click

New WorkSpace - Step 7/% [Setup Source Files] g
Please setup Source Files
S Fl Mo 1. Wwarkspace | nformation
dd 2. Select Tools

>37. Setup Souwrce Files
8. Select Debugger
9. Confirmation

(#) w850 Microcontrollers
Only (4-6]

"You can alzo add source files by specifuing the list file or the folder,

You don't need ta specify all the files here, and you can setup source files using [Project]> [Project
Settings] later

< Back Mext > Cancel Help
Click
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New WorkSpace - Step /9 [Sele

Please select the Debugger.

1. ‘workspace Information

* Debugger

[ —

File name :

|E “Program Files\MEC Electionics Tools\MD7EK0R-0BAW 3.605BIN

7. Setup Saurce Files
Option »»8. Select Debuager

9. Confimation

[#] %850 Microsontrollers
Only (46)

“fou can change the selected Debugger using [Tool] - [Select Debugger)

<Backm Cancel Help
e~

Click

Check the project information

settings

Select ID78KOR-QB V3.60
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New WorkSpace - Step 9/9

Create the workspace and the project as fallaws,

"Workspace File Mame

test prw
Falder :
CATEFBKOR
Project Group Name
test
Microcontrollers Mame
TaKOR
Device Mame :
uPD7EF1026_B4
Toal Set Na

me
[Changed)(Selected |FBK0R Softwars Package ¥1.10
Tool Versions
CC78KOR w212
RATBKOR w1.33
ID78K0R-QB W3.ED
Debugger
|D7BKOR-0B W3.60 78K0R Integrated Debugger
C:\Program FilesSMEC Electionics Tools\MD7BKOR-GEY
Source Files :

=
v

1. Warkspace Information
2. Select Tools

7. Setup Source Files
8 Select Debugger
39, Confimation

[#) 850 Microcontrollers
Only (4]

Cancel

Click

Help
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25 PM+ - test. prw [OutPut]
File Edit Find Layer View Project Build Tool ‘Window Help

=2 &L G|

[test - test || Debug Build

Files | emo |

= B3 test - 1 Project(s)
~- & test

(3 Source Files

(3 Inchude Files

Project “test" was registered.

([ Project Related Files
[C3 Other Files

Make file created successfully, Ll Xl vt

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 [ProjectiWindow]
File Edit Find Layer VYiew Project Buld Tool ‘Window Help

b= Ll ] BE ?

j | DebugBuld ~ w|| & mn B

|test - best

= ProjectWindow

Files | Memo |

=] Frfg test : 1 Project(s)
= & test
=3

al
(21 Include |
(Z1 Project F
(2 Other FilL.

Compieropas,..
Assembler Options,..

Add the source file to the project L: = ¥

Add Source Files - test @
Look inc [ 55 TKT8KDR = i gl
a.c
B b.c
@ [

Select source files “b.c” and

“c.c”, then click

File name: |"b.c" Yoo "

Files of ype: |Source Files[*.c.".asm] j e

Help
Add Files from Folder...

Multiple source files can be selected by clicking them with pressing key.
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Source file “b.c” and
“c.c” are additionally
registered to the project.

f¢ P+ - test, prw [ProjectWindow]
File Edit Find Layer View Project Buld Tool Window Help

|8 NS H ERE| BB ;H**+-IIE!E@|
| Tret-tes ~|[Debug Buid EFEEEEIE ]|

= ProjectWindow [ z‘ = OutPut
Fies | Memo | - [ECF]

= g test : 1 Project(s)
)

E EE
*[Z1 Include Files

* [ Project Related Files
' [ Other Files

For Help, press F1 R R
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5.3 Debugger tips

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

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.

o[> [ [ = [or]oi] = | E|BB|| Bilf|#| Qfa|dm] 2% @ ¢ [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
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.

>» | Watch | Quick. |
oid zamel (void) =

When you click “gamel .. 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, t; T3
int rs Ed
4] | i3

B Source {main.c)

Gearch... |

¥» | Wiatch
30? oid gamel (vmd)

309 iR butt

UCHAR . t:

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 |
[ [ 88]tatic U1G Adpem_YWork[ETRE -
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 Uie 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

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

Select “Option” on menu bar, then “Extended Option...”. Configure the settings for “RAM Monitor
And DMM”,

Check
Extended Option x|
—RAM Monitar And DM
Break When Access: O dithale i IRAM  Off
Redraw Interval  [500 MSec
ook ! Internal " External = Sub Glock
CEG Resizter Wal W Frequency (MHz: Iﬂ
On Mouze Click: f* Soft break Hard break
Ttace Data Priorif | ) Timetae  Rater |xl =| ) Fetch Data
[T Clear Trace I Emaory. Before Bun [v Break Sound W erify Check
Cancel I Bestore | Help

LI

Specify the sampling interval time of the pseudo real—time monitor function.
The sampling time can be specified from 0 to 65500 with unit of 100ms.

It will not monitor if it is set to “0” or blank.

This completes the settings.

Note:
*The user program momentarily breaks upon a read.
*Do not use the pseudo real—time monitor function while using the memory window. It uses the
system resources significantly as it monitors the displaying memory as well.
*It is recommended to close the memory window when you use the pseudo real—-time monitor
function.
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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 |
%40

B8

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 4B +C 4D 4+E +F

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

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

_ |0
Refresh | | Ciloze |
[ame Attribute Walue
ADPC M8 FOO1? -
Il E-W 1.8 Foozo [oo T
F1 E-W 1.8 FOO31 joo —
FU3 R-W 1.8 FOO33 (o0
SFF: P4 E-W 1.8 FOO34 (o0
FUS E-W 1.8 FOO35 (o0
FUG E-W 1.8 FOO3e (00
FU7? E-W 1.8 FOO37? [1F
FU8 R-W 1.8 FOOo3g (o0
FU12 |R-W 1.8 FOO3C (o0
FUl2 |E~W 1.8 FOO3D (o0
FUl4 |E~-W 1.8 FOO3IE |00 -
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5.4 Erase microcontroller built—in flash memory

If the On—Chip Debug Option Byte is set to “Do not erase data of flash memory in case of failures in
enabling on—chip debugging” and if you forget the security ID, you need to erase the flash memory
completely.

To erase the flash memory, please follow the steps below.

WriteEZ5 is installed at “1.2.2 Installation of Development Tools”.

@ Start WriteEZ5 by selecting "Windows Start" menu, "Programs”, "NEC Electronics Tools",
"WriteEZ5", "V1.00", and "WriteEZ5".

B writeFZ5

File Device VYiew Help

)

Device
Mame :
Firrare :

Parameter file
MHame :
Wersion ;

Load file
M ame
Date
Chk:zunn :
Area:

Connection to device
Pt :
Speed
Range
Freq. :
rAuiltiply :

ML
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@ Set the switch and the jumper pin on the TK-78KOR/KE3L+USB as follows.

JP1 | Short SW1

JP2 | 1-2 Short 1/2(3|4|5| 6| 7|8
JP3 | 1-2 Short ON | ON | ON | ON | ON | OFF | OFF | OFF
JP4 | Short

SW4 | Debug Writer

[l -

@ Then, please connect the PC to “USB2” on the TK-78KOR/KE3L+USB with the USB cable.
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@ Push the 'Setup] button.
B writeEZ5

File__Device Wiew Help

=)

Eleatlpenning....
Flagh Open OF,

Ready

Device
I arme: -
Firmnware ;

Farameter file
I arme: -
Wersion :

Load file
M ame
Date :
Chiesum ;
Area:

Connection to device
Part :
Speed
Range
Freg. :
kA Liltiply ©

MLIM

® Push the TPRM File Read] button.
B Device Setup

Standard ] Advance I

Parameter file

Host connection

Operation Mode
~

l,-h
~

K

Supply ozcillator

Paort - Frequency
Speed

Start
End

-

[ Target Reset Mezsage

FRM File Read

rultiply rate

Pae——

oK

Cahicel
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prm” in the director

of “¥PRM78F1026 V100" in the CD-ROM.

® Please select “78F1026.
Look in: | 2 PRM78F1026_/100 x| & &k E-
=fi7eF 1022 prm
75F1023.prm
7EF1024 prm
B FEJ b Ll W a
[ 7er1026.prm
File: rarne: |“.p15;".|:|lm ‘m
Files of type: |F'arameter Files(".pr5;" prm) j Cancel
@ "Port" selects the COM port number where TK-78KOR/KE3L+USB is allocated.

down menu.

Standard ] Advance I

Parameter file [78F1026.pim

Host connection
D
Speed

Operation Mode

Fart

* Chip
" Block

3 r

[ Target Reset Mezsage

Start
End

* Only the COM port number that the personal computer has is displayed in this pull-

PRM File Read

Supply oscillator

Freguency
Multiply rate

(m Cahicel

_79_



TK-78KOR/KE3L+USB User’ s Manual

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

B WriteEZ5 =3

File Dewvice ‘iew Help

Device
Mame :
Firrare :
Farameter file
Mame : FAF1026
Wersion ; W1.00
Load file
MHame
Date
Chlsum :
Area:
Connection to device
Port:  COM1
Speed 115200bps
Range Chip
Freq.: Intermal-05C
Fultiply - 1.00

ML

© If Flash EEPROM has been erased successfully, “chip erase finish” will be displayed as

shown below.
B2 v riteFZ5

File Dewvice ‘iew Help

it Y4

»>COMMAMD: Erase Device
Flash Blank Checking... Mame : D7aF1026

& ST Firrare : 1.00
o>

Farameter file
Mame : FAF1026
Wersion ; W1.00

Load file

MHame
Date
Chlsum :
Area:

Connection to device
Port:  COM4
Speed 115200bps
Range Chip
Freq.: Intermal-05C
Fultiply - 1.00
|

Ready MM
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% ID Code

The ID Code is a mechanism to prevent an unwelcome third party from accessing your source code by
initiating the debugger. Therefore, it is recommended to modify the ID Code from the default value to
secure your original source code. However, once you modify it, then, if you forget the security ID or
mistakenly over—write 0x00(value) to the address of 0xC3, the debugger ID78KOR-QB is unable to
access to the CPU via OCD interface. In this case, you have to start over from erasing all data in the
Flash EEPROM. Then, you can define the new ID Code. You may load your source code from the
debugger with a load module file.
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5.9 Circuit diagram

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