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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/KG3C is the evaluation kit for development with sound systems using “78KOR/KG3-C”, 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_KEILpr| =10 x|
Fie Wew Option Run Everk Browse Jump Window e

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

5p | Wich | Ouck | Rebwh | Coee |

dnitialiy;
;T():

while <13¢

a_start = B;
1n
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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/KG3C

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/KG3C.
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1.1 Development Tools / Software

@ Device file DF781849 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 W2.10 (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/KG3C 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
SETUP.EXE.

f-[f MEC Electronics Microcomputer Developmen

ome ko the MEC Electronics Microcomputer development tools
progran.

& programs.

Corpaoration 2003

R eadme First
[nztall..

Documents

Sample Program

Link to MEC Electronics Microcomputer

E st

@ Click 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/KG3C are selected.)

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

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

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

“Programs” —> “NEC Electronics Tools”.

#% Tool Installer x|

¥ DeviceFile Install Ve N
DeviceFile: | DF781843%1.00 >|  Search.. |
Install...
\
v Tool Inztall; N
Tools:
- E st
Product | Slze| -
CC7aK0R w210 12176KER
CCTEEOR Y210 Documents 14,533KE
SkK7EKOR V310 944kB —
SK7EKOR V310 Documents 2 056KB
RATEEOR .31 2634k E
RATEEOR W1.31 Docurments 11.728KE
P+ 6. 21 17 463K R
P+ %630 D ocuments 12 E36KE LI
E xplain:
_I Dirive: C:
Awailable Space:
;I 50.126,732KE
D estination; Required Space:
IE:'&F‘rngram Filesh\MELC Electronics Taoaols Browsze. . | 131 . 250KE

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

x

@ Inskall the Tools and DeviceFile,
Cancel |

_10_
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B Read “software license agreement” and click for continuing the installation.

To stop the installation, click .
Software License Agreement x|

Pleaze read the follawing lizense agreement. Scroll down to zee the rest of the
agreement.

USER LICEMSE AGREEMENT
IMPORTAMT-READ CAREFULLY:

Thig Uzer License dgreement [MJLA"] iz a legal agreement betveen pou

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

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

hd|
Do vou accept all the terms of the preceding License Agreement? Ta install this product, you
must click ves to accept, If you chooze Mo, Setup will exit,

< Harl Yes Mo |

® 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 10,

Froduct 1D iz written on the caze or in the accompanying documents,

Froduct [D ||

IietalShield

<Back(| et = I) Cahicel

@ It starts copying the files.

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

Install Wizard : Kind of File x|

Select the kind of inztallation file ;

¥ For 7AKORKG3C
¥ Far 7BKORAKF3-C

< Back C I Memt » I) Cancel

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

Click :

x

\ij) Installation Finished.
e
(=D
~—

“NEC Electronics Starter Kit Virtual UART” USB driver must be installed on PC before you
connect to TK-78KOR/KG3C.

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

_12_



TK-78KOR/KG3C User’ s Manual

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/KG3C.
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/KG3C.

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/KG3C 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 curent and updated software by
lnaking an your computer, on the hardware installation CD, or on
the Windows Update Web site [with your permizzion].

Fead our privacy policy

an Windows connect to Windows Update to zearch for

Select “No, not this time” s cftware?

() es, this time only
() es, now and every ime | connect a device
() No, 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” &2 or floppy disk. insert it now.

What do pou want the wizard to do?

() Inztall the software automatically [Recommpendsd)

”

(%) Inztall from a list or specific location [Advd Click “Next

Click Mezt to contitiue.

< Bac ” Mewt » Cancel

_15_
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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

_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 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”.

_17_
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1.3.2 Installation on Windows 2000

1. Once the TK-78KOR/KG3C 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 New Hardware Yizard ¢ |
[nzert the manufacturer's installation disk inta the drive g |
g zelected, and then chck OF.

Cancel |

Select the driver directory

Copy manufacturer's files from;

C:\Frogram Filez\MEC Electronics ToolshTK-driver j Browse. .. I

_19_



TK-78KOR/KG3C User’ s Manual

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/KG3C.
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

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.

Press the | Sample Program | button to start the WWW browser, and then click the[TK78KOR/KG3C
Sample Programs] link.

;':;_[- MEC Electronics Microcomputer Developmen

come to the HEC Electronics Microcomputer developrment tools
zetup program.

1efore pou execute this inztaller, ple mit all windows programs.

Copyright [C] MEC Electionics Corparation 2003

1}

The WWW browser
start up.

_22_
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a Sample Programs - Microsoft Internet Explorer - IEllll
File Edit Wiew Favorites Tools  Help | :,'
- - - — n - -
- &) - ) ~'r i - = 13
\_) Back \_J \ﬂ @ __ﬂ | P Search “}\(‘ Favorites -‘3 =] ‘i
Address |@ ENDOC|SAMPLE_E . HTML = Go |Links »
B

Sample Programs

Welcome to TE-TEE IR G3C world.
The purpose of sample programs 15 to expenence TR-TSKOR/KG3(C.
Sample programs consist of the follewing items.

« TETEEOR
o SAMPLE EG3C
w SAWPLE EG3C prw: Sample program described in the TE-78E0ERE G3C evaluation kit tutorial

guide.

Click the ink of TE -7EE 0R/E GEC sample program ink. and metall the sample programs.

o TE-73E0RE G3C sample prograrm <
o TE-7REOREG3C evaluation kit Tser's manual

Click the [TK-78KOR/KG3C Sample
Fefer to the User's manual about usage.

€

programs] link you can also download the

AN

[User’ s Manual]

When[TK-78KOR/KG3C Sample Programs] is clicked, the following download confimation window

appears.

File Download - Security Warning x|

Do you want to run or zave thiz hle?

Mame: TK7BKOR.EXE
Type: Application, 63,1 KB

From: E:\S8MPLE_E

C——

potentially harm your computer. [F you do not trugt the gource, do not

@ W'hile files from the Intemet can be useful, thiz file ype can
run or gave thiz software. What's the risk?

Please Click the button.
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Save in; I (& Desktop j O P
My Docurnents

-ﬁ My Compuker

Fely LMy Metwork Places

Documents =l adobe Reader 7.0

Dezkiop

4

by Documents

a~
iy Computer

File name: Tr::j_? 4

~ ([ sawe i)
[

Cancel |

i

Save as type: I.-'i'-.pplicatinn

After specifying the download destination folder, press 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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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/KG3C.

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
ESrTIEE Y e » s - 2@l |
I =l EEEEEE L
=101 CEVETS =101 x]
Filss | Memo | - [EOF] ﬂ
----- rrg No*workspace
KN H
Faor Help, press F1 ] Lt it itz
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2.2 What is PM+

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

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

Menu bar Tool bar

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

Fie Edit Find Layer Wiew Project Buld Tool Window Help

|a-DEHAGR] s DB | S+ -RE® |

Il = k255 X8 |

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

\ L 8y

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

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

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

In this section, you will use the workspace that you created in “1.4 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_KG3C.prw” under the directory “TK78KOR¥SAMPLE_KG3C¥".

L=
File Edit Find Layer Yisw Project Build Tool Window Help
Mewt ChrheH
MAC_ADDR = &« » + = = |
Open... Ctr+O h% = | %I = J' ”E,:| ®
InsertFie... ol & A s % H |

Close

-0 T ol

- (Eor) i

Oy
T
Close Workspace:

Save Chrl+5
Save As...

Change Source Fle Mame, .
Saye Al Source Files

Print Preview
Print... CtrHp

Recent File

Recent Workspace:

Exit PM+

-

<11 s
0Open an existing workspace ’_ ,_ ’L_ ,X_ ’Y_ v
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2/ x|
Look if: | £ SAMPLE_KG3C ~| « @& cf E-

S AMPLE KGSC!

File name:; |

Files af type: IWnrkspace File{* prw] j Cancel

Help |
o
Select “SAMPLE KG3C prw”, then click .

Workspace name: “SAMPLE_KG3C .prw”

v

5 PM+ - SAMPLE_KG3C.prs [OutPut]
File Edit Find Layer Yiew Project Buld Tool Window Help

Load the workspace file
| - D H| SR+ E 2| G -\ "SAMPLE_KG3C .prw"

J | SAMPLE_KG3C - SAMPLE_KG3C = || Debug Build IR M
ol R
Files |Mem.;.| - [ECF] ZI
SAMP -1 Project(s) < Project group
£
: (] Source Files
=[] Include Files {
=-[] Praject Related Files \
[ D Qther Files Project
Select the directory that ™
contains the sample >
programs. 1
1] v
For Help, press F1 l_ ’W a1l g
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The workspace file “SAMPLE_KG3C.prw” contains one project called “SAMPLE_KG3C”. You will use
this project “SAMPLE_KG3C”.

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.

_32_



TK-78KOR/KG3C User’ s Manual

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/KG3-C.
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/KG3-C 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] =
A
— Select mirror area — v Lzer Option Bytes[-gb] —\\
& Mad=l [-mil] | )
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/KG3-C.
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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/KG3-C 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 E , or select “Build” on menu bar, then “Build”.

=
S5.PM+ - SAMPLE_KG3C.prw [OutPut]

_(al x|
File Edit Find Layer Yiew Project Build Tool Window Help

|- H| &M@ 4 E 2| G 5« + -2z

| [SAMPLE_KG3C - S8MPLE_KG3C v |Debug Buid =l i@.‘f—t d A | E

O T loix]
Files |Mem0| — [EOF]

SAMPLE_KG3C : 1 Project(s]
=& SAMPLE_KG3C

[:l Source Filez

[:l Include Files

[:l Project Related Files

“ (1 Other Files

Build process is executed

P

-
K1l 1
For Help, press F1 [ [ fen fen
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Files | M emao I

SAMPLE_KG3C : 1 Project(s)
=& SAMPLE_KG3C

¥ [ Source Files

3 Include Files

[Z Project Related Files

- "C:\Program
- Compilation
- "C:\Program
- Compilation
- "C:\Program
- Compilation complete,

P
.
1 ) I3500; Build completed normally.

complete,

complete,

fon PM+ - SAMPLE_KG3C.prw [l:lutu =101 x|
File Edit Find Lawer Wiew Project Buld Tool Window Help

| - DS H| &SR] 4 =R G S« >+ - |[2E2]®

| [SAMPLE_KG3C - SEMPLE_KG3C =] Debug Buid Tl & A s s X B E

WER|[-owa REET

Files\NEC Electronics ToolshCCVSKORYWEZ . 10%binh
0 error(s)
Files\NEC Electronics ToolshyCCVSEORNWZ.10%bink
0 error(s)
Files\NEC Electronics ToolshyCCVSEORNWZ.10%bink
0 error(s)

0 warningis) faj

and

and 0 warningis) fo
and 0 warningis) fo
Fonics Toolshy CCVSEORNWZ . 10%bhink
error (s3] and 0 warningis) fo
Fonics ToolsyEATSEORZW1.31%bhinh
=] and 0 warning(s) found.+#
Fonics ToolsyEATSEORZW1.31%bhinh

- 0 erroris) and 0 warn
——DUIllx I0CALl ELLOL =S = O Total warningi(s) 0 [ECF]
w
] A7
L] Lid et [reid

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...”.

£5 PM+ - SAMPLE_KG3C.prw [OutPut] =olx|

File Edit Find Layer Yiew Project Build | Tool “Window Help

. = B Campiler Options... ﬁ - l_’_
J % L= H | % Iﬁl C% = 1 Assembler Options. .. =~ | RS | TE @'— ?
| [SAMPLE_KG3C - S&MPLE_KG3C v][Debu  Linker Options. L R LR M
Ohject Corverter Options. ..
S s oo | TE
Files |Mem0| - —— Ec Electronics TDDlS\CC?BKDR\HZ.lD\binE
A 0 error(s) and 0 warningis) £
[=-4E] SAMPLE_KG3C : 1 Projectls)  peoserprmo— WEC Electronics Tools)CC7SKORYVZ.10Ybin)
Eﬁ SAMPLE_KG3C Start up Ex-toal o = 0 error(s) and 0 warningi(s) fo
-] Source Files MEC Electronics ToolshCCTSKORLTZ.10%binh
[ Inciude Files File Compare. .. e, 0 erroris) and 0 warningis) fo
(0 Project Related Files Device File Installer NEC Electronics ToolshCCTSKORLTZ.10%binh
“-(Z Other Files P te, 0 error(s) and 0 warningi(s) fo
Font..:a o NEC Electronics ToolshRATSKORYW1.31%binh
. 0 error(s) and 0 warning(s) found. ¥
B NEC Electronics ToolsyRA7SKORYW1.31%bind
Record the Key Operations Comp lete, 0 error(s) and 0 warn
P&y, Back:
Save the Key Operations. . =] : 0 Total warning(s) : 0 [EOQOF]
Load the Macra File, ..
Play Back the Macro File. ..
Regisker the Macro Files, .,
Play. Back the Register Macra »
L b 4
Change debugger settings I_I_I_FIWW v
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Check if “ID78KOR-QB-EZ V3.50 78KOR Integrated Debugger” is selected on “Debugger”.

Debugger Settings x|

\

Select Debugger

Debugger: F.OF Intearated Debugger

C:%Program FilestMELC Electronice Toolzh D F8K0R-0B-E£hW 3

File M ame:

Option:

Debug Target
Debug Tanget File;

| CATK78KO0R\SAMPLE_KG3Cha Imf |

I¥| Execute Symbol [ Beset after Download

¥ Execute CPU Reset after Download

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

[rebug Target File List:

(] 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/KG3C 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/KG3C as follows.

SW3 settings

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

OFF | OFF | OFF | OFF | OFF | ON | ON | ON

JP1:Short

e s

i o
ARRBRRRLELRN ul;q,rﬂ [
L [l

[ O("‘; Yy
9 Oka 'Jﬂ.?,

T

il
w2
-5
i
bty
=g
el |
b |

DE M JAPAN
C500333 (ed

e TK-78KOR,/KG3C

i
-

loloNolel @
)

2

SW4 :Debug

After the switch settings are completed, connect the PC to USB1 on TK-78KOR/KG3C 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 [F&| , 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.

_aix
File Edit Find Layer Yiew Project Build Tool Window Help

|- DS H| S@| & B 2| G S« + —|2E | ?

| [SAMPLE_KG3C - S8MPLE_KG3C v |Debug Buid - -

ER=or. i

£-& SAMPLE_KG3C
[:I Source Files
[:I Inchude Files
[:I Project Related Files
(2 Other Files

-

Files |Mem0| - "C:yProgram Files\NEC
- Compilation complete,
SAMPLE_KG3C : 1 Project(z] _ "C:YProgram Files)NEC
- Compilation complete,
- "C:“Program Files\NEC
- Compilation complete,
- "C:ZProgram Files'NEC
- Compilation complete,
- "C:ZProgram Files'NEC
- Link complete,
- "C:“ZProgram Files'NEC Elec
- Chject Conversion Complete,

- Build Total erroris)

0 error

Electronics TDDlS\CC?SKDR‘\Uz.lmbing

0 errori(s) and 0 warningi(s) £
Electronics Tools)CCYSEORYWZ . 10%khinh

0 errori(s) and 0 warningi(s) fo
Electronics Toolsy CCPSEORYWZ . 10%bhinh

0 erroris) and i =] fo
Electronics

ID78KOR-QB-EZ is launched

0O Tota

L

KN v
T LiRiwi 4
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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)

x|
— Chip — Monitor Clock -
Mame: uPD |?E=F1849_m j

¥ Suztem

Cancel

—Internal ROM/Ra ————— € User Restore

. |1 2ae = | i
Intemal ROM: KBytes | Fail-zate Ereak: Froject...
B : About..
Internal Rk IE-I 32 "l Bytes Detail... | - |

Help
— Main Clock
€ Clock Socket O Eutemal S_I,ls@m !EU.UU D I|‘-"|Hz
— Sub Clock [Peripheral]

f* External © Syfem

— T arget Device Connectioh ID Cade
¢ 1000 (& TooLgermoLy e 3

— Peripheral Break.——— — Flazh Programming— T arget
[ Categom & [Timer) % Permit ¢ Connect
[T Categow B [Serial etz £ Mot Permit € Mot Connect
—hazk Low-voltage Flash Bewriting——
[~ welT I TARGET RESET = On

[~ r I INTERMWAL RESET £ Off

— kemon bapping
fcoess Size: O BBt O 1GBit

Add
b emony Attribute: td apping Address:

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

ID78KOR-(B-E2 x|

\?2 WEFOD: Do wou want ko download Load Module File?

=

s Nu:ul
x

CATK?BRORASAMPLE _KG3Ca. mif
object loading...

ID78KOR-QB-EZ starts and downloading

the program to flash memory.

Cancel
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5 IDTBKOR-0B-EZ : SAMPLE_KG3C.prj [ m] |
File Edit Wew ©Option Run Event Browse Jump ‘Window Help
e[ n =[] 2| 55|08 | BT Qa&]w[E
Search...l <« >3 I Wwiatch | Quick... I Refresh | Cloze I
21K
e > h_dinitiald>;
= 23 EIC>;
24
25 while €(13{
26
= 27 g_start = B3
e 28 g_led_s = B;
= 29 TDRBA = BxBA20; s Count doun :
= 38 THMMEBB = 1; s THA
= 3 PIFA = @; o INT.
= 32 PHEA = @; o INT:
= 33 RICIF = B; o RTC
& 34 RICMK = 8; s RTC_I
35
3 36 while{ g_start == 8 >{ ~~ LED brink
37 H
38
= 39 PHEA = 1; o INT
= 48 RTCHMK = 1; o RTC
= 4 RTICIIF =8; o RTC
= 42 RICIMK = 8; I RTIC
& 43 PIF1 = 8; s’ INT
& 44 PMK1 = 8; s INT
45 -
i 46 while{ g_start == 1 >{ »~/ start & spg
47 H |

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

main.c#22 i |oooDs [ ous A

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 "'l , or select "Run” on menu bar, then “Restart”.

The sample program runs.

&4 ID78KOR-QB-EZ : SAMPLE_KG3C.prj -0 x|
File Edit Wew Option Rum Ewent Browse Jump ‘Window Help

ioix]
Search...l << >3 I Wwiatch | Quick... I Refresh | Claze I
211 -
e > m h_dinitial{d>; _I
& 23 EIC>;
24
25 while {13{
26
e 27 g_start = B3
e 28 g_led_= = 83
= 29 TDRAA = Bx«BA208; I Count doun :
& 38 THHMKBB = 1; o THA
& 1 PIFA = @; o INT
& 3z PHEA = A; s I
N HeiE 8 7
= = @A; s
35 Run the sample program
e gg whiled g_start == 8 >{ »~ LED bril
el
& 39 PHEA = 1; o
& 48 RICHMK = 1; o
= 41 RICIIF =8; s,
= 42 RTICIMK = 8; s
= 43 PIF1 = @A; s
= 44 PHE1 = @; o,
45
e 46 whiled g_start == 1 >{ »~ start & spﬂ
42 > £
141 | *

[main.c#22 i |ooopa [ |ous v
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&% ID7SKOR-0B-EZ : SAMPLE_KG3C.prj
File Edit

Views Option Run  Event Browse Jump ‘Window Help

=10l x|

e m =[] 2| B8 m| B8 Qla|w|E

Search...l << > I Watch | Quick... I Fefresh | Cloze I
21K
e > h_initial{>;
e 23 IC;
24
25 while (13{
26
I 27 g_start = B8;
= 28 g_led s = B3
o 29 TDRBE = Bx0028; s Count down :
I 38 TMMKB® = 13 s’ THa
e k] PIFA = B; s INT:
e 3z PMKBR = B; s INT:
e 33 RICIF = 8; s RTC
e 34 RICHMK = B; o, RTC_I
35
e gg while!{ g_start == 8 >{ »~ LED brink
k1
I 39 PMEB = 13 s’ INT:
I 48 RICMK = 1; s’ RIC
e 41 RICIIF =8; s RTC
e 42 RICIMK = B; s RTC
e 43 PIF1 = B; s INT:
e 33 PHE1 = @; o, INT:
e 46 while!{ g_start == 1 >{ »~ start & spg
i ? 3
4] | *

When programs are running, the status bar will be red.
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Check that the LED on TK-78KOR/KG3C is lighted.

LT

JAPAN u3

SW1 SW2

When you press SW1, the segment of 7segLED blinks.
When you press SW2, number is displayed in 7segLED 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 Il | , or select “"Run” on menu bar, then ”Stop”.

&% ID78KOR-0B-EZ : SAMPLE_KG3C.prj

=101

Filz Edit Views Option Run Ewvent Browse Jump ‘Window Help
ol
Search...l €« >3 I Watch | Quick... I Hefresh | Cloze I
21K -
e > ﬁ h_initiald>; _I
e 23 EIC>;
24
25 while €13{
26
= 27 g_start = B3
= 28 g_led_s = B3
e 29 TDRBA = BxBA28; s Count down :
e 38 THMMKBB = 1; s THA
e ki1 PIFA = A; o INT:
e 32 PHEA = @; o INT:
e 33 RTICIF = B; o RTC
e 34 RICHK = B; o RTC_I
a5
[ 36 vhile{ g_start == 8 >{ ./~ LED brink
37 H
38
e 39 PMKB = 1; s INT:
e 48 RICHMK = 1; s RTC
e 4 RTCIIF =8; o RTC
e 42 RTCIMK = 8; o RTC
e 43 PIF1 = @; o INT:
e 44 PHE1 = @; o INT:
45 -
[ 46 vwhile{ g_start == 1 >{ ./~ start & spg
47 s
2

Stop the program
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&4 ID78KOR-QB-EZ : SAMPLE_KG3C.prj
File Edit Wew Option Rum Ewent Browse Jump ‘Window Help

o [

o[ o= [wi]o] = | 55 ]

ioix]
Search...l << >3 I Wwiatch | Quick... I Refresh | Claze I
211 -
& m h_dinitial{d>; _I
& 23 EIC>;
24
25 while {13{
26
e 27 g_start = B3
e 28 g_led_= = 83
= 29 TDRAA = Bx«BA208; I Count doun :
& 38 TMMESBS = 1; s’ THA
& 1 PIFR = @3 s’ INT.
& 3z PMER = B; s’ INT:
= 33 RICIF = 8; s RTC
= 34 RICHK = 8; s RTC_I
35
B> gg while{ g_start == 8 >{ »~ LED brink
el
& 39 PMEB = 13 s’ INT
& 48 RICMK = 1; s’ RIC
= 41 RICIIF =8; s RIC
= 42 RICIMK = B; s RTC
= 43 PIF1 = B; s INT
= 33 PHE1 = @; o, INT
e 46 whiled g_start == 1 >{ »~ start & spﬂ
-4 ? 3
141 | *

[main. c#36 245 393.1ms

[Marual Break

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”.

5 IDTBKOR-0B-EZ : SAMPLE_KG3C.prj — O] x|
File Edit Wiew ©Option Run Ewent Browse Jump ‘Window Help

€2y o b BE(w| QlalwB| = lE B V]|

Save A5,
Close

Dawnload. .. u Refresh | Cloze I
Load Module. .. -]
Upload. .. i

Project 3
Environment 4

Debugger Reset, .,

s Count down :
o THA
; o INT.
H o INT:
= @; o RTC
3 34 RICMK = 8; I RTC_I
35
B> gg while{ g_start == 8 >{ ~~ LED brink
38
= 39 PHEA = 1; o INT:
= 48 RTCHMK = 1; o RTC
= 4 RTICIIF =8; o RTC
= 42 RICIMK = 8; I RTIC
& 43 PIF1 = 8; s’ INT.
& 44 PMK1 = 8; s INT
45 -
i 46 while{ g_start == 1 >{ »~/ start & spg
42 ; £
[«_| 4

The exit confirmation dialog is displayed.

main. c#36 i D04 [ 245 393.1ms [Marwal Break A

ID78K0OR-QB-E2 x|

? i This will end wour Debugger session.

Lo wou want to 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-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+”.

FELPM+ - SAMPLE_KG3C.prw [OutPut] =10l x|

File Edit Find Layer Yiew Project Build Tool ‘Window Help

Mew CErl- % E Eﬂt - %
- + — E ?

Cpen... Cerl+O | I J| | l[a ===
Insert file. .. Drebug Build jl & .'E'. }E*_ 'f' -}-‘-|:€'§ m
Close
S o) x| T =0l
ew Workspace. .. —

- "C:WProgramw FilesWNEC Electronics ToolshCCTSKORYWZ.10%bin'
Open Workspace. .. -
Save Warkspace L ||~ Compilation complete, 0 erroris] and 0 warningi(s) £
o ksp ] - "C:i:WProgram Files\NEC Electronics ToolshCCYSEORYWWZ. 10%khinh
05E WOrkspare - Compilation complete, 0 error(s) and 0O warning(s) fo
Save ChrikS - "C:\Program FilesVMNEC Electronics ToolshCC7SKOR\WZ.10%hind
Save Ac... - Compilation complete, 0 erroris) and 0 warningis) fo

- "C:i:WProgram Files\NEC Electronics ToolshCCYSEORYWWZ. 10%khinh
Chamge Source Hle Marie. .. - Compilation complete, 0 error(s) and 0 warningiz) fo
Save Al Source Files - "C:WProgram Files\NEC Electronics ToolshRATSEORWW1.314vkhinh
F— - Link complete, 0 errori(s) and 0 warning(s) found.+
rint Freviss - "C:\Program Files\NEC Electronics ToolshREA7SKORYW1.31ibind
[FiltEso0 Ctri+P - CObject Conversion Complete, 0 error(s) and 0 warn
Recent File -+

— Build Total error(s) : 0 Total warningi(s) : 0 #
1 SAMPLE_K&3C - ¢

Cg - Download C:%TE7SKORYIAMPLE EG3Cha.lmf to the debugger.[ECF

-

<11 M 4
Exit PM+ and prompt to save the files [ [t et fri1e

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/KG3C will be explained.

Microcontroller 1 PD78F1849 *78KOR/KG3-C
External main system clock: 20MHz

Clock Subsystem clock: 32.768KHz
Internal high—speed oscillation : 8,20MHz
Interface USB (USB1)

Power supply voltage | 5V (USB or AC adapter)
»7segLED(U1,U2)

*Push switch (SW1,SW2)
*Dip switch (SW3)
*Universal Area

*Reset switch (SW5)
*Mode switch(SW4)
Other hardware Power LED(LED1)

solder short pad
* The name with bracket is the name printed on the board.

Input/output for
operation check use
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3.1 Layout of hardware functions

SW3 Power LED

JP1 SW4

d BT

OE IN JAPAN
J CS00333 ((e)
.3 TK-78KOR,/KG3C
=] bt . : ' T

N 2
2

ul, U2 SW2 Universal Area

Swi

3.2 Layout of solder—-short pad

EVDD DCVDD1,2 AVREF

) Ll g +— — =« =}

s -
et |
g e || B
UE: = 2
=. =0 UART
= 1 R Lo | RIG =W
; &8 Y2 4
ViER R SWI SWZ

DE IN JAPAN u3

CS00333 (ed

P60~P67 P80~P87
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3.3 Hardware Functions

Following switch settings should be made depending on the mode.

) Debug/Writing PC communication
Switch / Jumper No
mode mode
SWi1 “Debug” “UART”
SW3-1~SW3-3 All ON All OFF
SW3-4~SW3-8 Any Any
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) UART®6 that
78KOR/KG3-C UARTL is mounted on the board. As this is like
connecting UART1 to COM port of PC, it can communicate with
PC.

3.3.1 SW1 (INTPO)
SW1 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/KG3-C User's Manual”.)

3.3.2 SW2 (INTP1)

SW2 is the Push switch connected to “P46/INTP1/TI05/T005/RINO1” 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
(PU4) to ON. (For details about settings for microcontroller built=in pull-up option resistor,
refer to “78KOR/KG3-C User's Manual”.)

3.3.3 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 P50, P51, P52, P53, P54 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 (PU5) to ON. (For details about settings for microcontroller built—in
pull-up option resistor, refer to “78KOR/KG3—C User's Manual”.)
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SW3
Bit 4 P50
Bit 5 P51
Bit 6 P52
Bit 7 P53
Bit 8 P54

3.3.4 SW4
SW4 is a switch that has 3 positions: “Debug”, “N.C.”, and “UART”.

3.3.5 SW5 (RESET SW)

SW5 is the reset switch. You can reset the microcontroller by pressing this switch.

3.3.6 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 external connection
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3.3.7 U1, U2 (7segLED)

U1, U2 are general purpose 7SegLED. LED is lighted when each port outputs “Low”.

7SeglLED segment connection

Ut (left) U2 (right)
| P60 | ] P80 |
P65 P61 P85 P81
— | P66 | — — | P86 | —
P64 P62 P84 P82

w1 s 1

The figure of 0-9 can be displayed by writing the following values in P6 or P8 register.
Example of displayed figure and set data.

0 0xCO0 5 0x92
1 0xF9 6 0x83
2 O0xA4 7 0xf8
3 0xBO 8 0x80
4 0x99 9 0x98

3.3.8 LED1 (POWER)

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

3.4 Universal Area

The kit has the universal area. Users can use this to develop custom circuit.
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3.9 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 7-seg LED via 1.5k ohm resister
P60~P67 Short :
Open You can use port6 for multipurpose 1/0.
Short 7-seg LED via 1.5k ohm resister
P80~P87 Short -
Open You can use port8 for multipurpose 1/0.
Short VDD = AVREF
AVREF Short ;
Open You can Supply different voltage than VDD.
Short VDD =EVDD
EVDD Short :
Open You can Supply different voltage than VDD
DCVDD{ DCVDD2 0 Short CNB3. J1 is connected to VDD.
' pen Open CN3. J1 is separated from VDD.

Attention: If you supply VDD(5V) from CN3 or J1, disconnect JP1 jumper pin.
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3.6 Operation by external power supply

The power supply of the AC adaptor connected with CN3 is connected only with the power supply
terminal of the connector of the board in the surrounding (10, 12, and 16pin of CN1). However, not to tie
to USB this board and to operate with the unit, the AC adaptor can be made a power supply by the
connection of the AC adaptor of 5V to CN3 and the short—circuit of solder short pad (DCVDD1,2).
Moreover, it is also possible to connect the stabilizing supply etc. in the lead line instead of the AC
adaptor because CN3 is connected with J1 of a through hall.

* Acceptable jack (CN3) :HEC0470-01-630 by Hosiden Corp(not mounted)
=Acceptable plug :2.1mm DC jack(center plus)

*Current capacity :100mA or more

Attention:Please make JP1 Open when operating in an external power supply
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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 SW3,SW4 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.

_62_



TK-78KOR/KG3C 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 SW3,SW4 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]

“Waorkspace File Mame

* Folder

" Cieate Blank Warkspace

Pioject Group Hame

Browse..

* Microcontrollers Name

Dievice Name :

[7arom

&l

| [uroTEFiIaz 6e

Device Instal

>37. Workspace Information
2. Select Tools
3 Selsct Real Time 05
4. Startup Filel#]
5 Reaister Made(H]
B Link Directive FilefH]
7. Setup Source Files
8 Select Debugger
9, Confimation

[#) V850 Miciocontrollers
Only (4]

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

"New WorkSpace" dialog

< Back

tews | [ Coneel |

Help

The concrete information set here is

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

Workspace file name
— test

Folder
— C:¥test

Project Group Name
— (no input)

Microcontroller Name
— 78KOR

Device Name
— uPD78F1849_A0

PM+ x|

": Q2017 Critest
L

Thisz falde not be found. Do you wish to create it?

) e

Click button

New WorkSpace - Step 1/9 [Workspace Information] il

“Workspace File Mame :
Itesd >»1. Workspace Information

2. Select Tools
) [~ Create Blank Workspace 3 Select RealTime 05

Folder

|E est Browse... | + Start.up Flth
Project Group Mame : 5 Hlagiier fludali
I E. Link Directive File(#]
" Microcontrollers Mame : Device Name : 7. Setup Source Files

8 Select Dety
G =] [woreFisasen v Fes B

9. Confirmation

Device Install |
[#) %850 Micracontrollers

Only [4-6]

This will set up the basic information about the workspace and the project.
4 Bacr INExtﬁI Cancel | Help
N =
Click button
MNew WorkSpace - Step 2/9 [Select Tools]

Tool Set

»»2 Select Tools

Save | Delete

Tool Versions : 4. Startup Filsl#]

3 Select HealTime 05

1. Warkspace Information

5. Begister Mode(#]
E. Link Directive File[#]

7. Setup Source Files

Tool | Wersion ‘

8. Select Debugger
9. Confirmation

[#) 850 Microcontrallers

¥ Select only Installed Tools

Oy [4-6]
< Dietail Setting... ,

Pleaze select the Toals from NEC Electronics to be used.

The following tools have been excluded from zelection because they are not installed,
CC?EKOR, RA7EKOR, IDFEKOR-GB, Sk+ for 7BKOR

< Back I Mext > I

Cancel I Help

Click button
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( \ Tool Yersion Detail Setting x|

Set the version of tools as CC7O(0R | RATBKOR | SK7BKOR [ID7GKOR.08 iD7BK0AGE- ]~ | |
[JUnused | JUnused [ |Unused |[v/Unused | ]Unused
follows. w210 [@w13  [@val  [vas0

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

J

5l ol
TBKOR Software Package ¥1.10[English Version] ;I
7EKOR Saftware Package ¥1.00[English Version)

=l
@n rcel | Hep |

Select tools as above screenshot, then click .

New WorkSpace - Step 2 /9 [Select Tools] 1[
Tool Set: 1. Workspace |nformation
I[Changed][SeIec:tedD‘I 178K0R Software Package %1.10[English j +»2. Select Tools

G | Delete | 3. Select FealTime 05
Tool Yersions : 4. Startup File[#]
Tool | wersion [ 5. Fegister Mode(#]
EC7EKOR w210 6. Link Directive File(#]
RATEKOR w131 )
SK7EKOR Y310 7. Setup Source Files
ID7EKOR-QE Unuzed 8. Select Debugger
ID78K0R-GB-EZ W3.50
3. Confirrnation
[#) 850 Microcontrollers
Only [4-E)
¥ | Select anly [nstalled Tanls
Flease select the Tools from MEC Electronics to be used.
< Back Mext > Cancel Help
S——

Click

New WorkSpace - Step 7,9 [Setup Source Files] 1'

Pleage setup Source Files.
Source File Hame - 1. Warkspace Infarmation

2 Select Tools
3 Select ReslTime 05

_feee |l Startup FiefH]
Femoyve &l | 5, Feaister b ode(f]

E. Link Directive File[H]

>>7. Setup Source Files

ip | 8. Select Debugger
9. Corfirmation
Dioviny |
() %850 Microcontrallers

Orly (4-6]

You cah also add source files by specifying the list file or the: folder.
Y'ou don't need to specify all the files here, and pou can setup source files using [Project]-> [Project
Settingz] later.

< Back maxm Cancel Help
e —
Click
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New WorkSpace - Step 8/9 [Select Debugger] x|

Pleaze select the D ebugger.

1. Workspace Information

t Tools

et FiealTime 05

Flerame: 4. et ) Select ID78KOR-QB-EZ V3.50

5 Heqister kode#]
C:“Program Files\WEC Electronics ToolsMD78KOR-GEY3 4048IN B Link Direcive Fi()

7. Setup Source Files

Option »>8 Select Debugger

3. Confimation

[#) V850 Microconirollers
Drly [46)

‘ou can change the selected Debugger using [Taol] - [Select Debugger]

<Baukm Cancel Help
N ———
Click

New WorkSpace - Step 9/9 [Confirmation]

Create the workspace and the project as follows.

1. Warkspace Information

"wiorkspace File Mame : d 2 Select Tools
test prw

Folder : 3 Select ReslTime 05
Chtest i

Project Group Narme 4. Startip Fil(]
test 5, Register M ode(k]

M‘”“””";’gi'gﬂ”m : £, Link Direotive File(t]

Check the project information

Dievice Name : 7. Setup Source Files
g uPD7EF1848_A0
SettlngS Tool Set Name 8 Select Debugger
[Changed)Selected] 178K0R Software Package 1. 101
Tl Wensiaes > 9. Confirmation
Ei;g’é%a \\:\ﬁg [#] %850 Microcontrollers
SK7EKOR V3,10 il )

ID78K0R-0B-EZ V3,50

Debugger :

ID78K0R-08-EZ % 3,50 78K0R Inteqrated Debuager
C:4Program Files\MEC Electronics ToolshID78K0R-0B-E
Source Files :

-
4| »

< Back (I Finizh i ) Cancel Help
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FEIPM + - test.prw [OutPut] =] 5
File Edit Find Layer Yiew Projeck Build Tool ‘Window Help

| % -0 & | &[@| % B 2| GafMac_sooR j|¢¢+-llﬁlﬁl‘?‘

“ Itest-test leebug Build j| & .'.1. .t?. 'f' 35. | Rgﬁ* ' ‘

=101 CECT— =101 x]

Filss | Memo | - [EOF] ﬂ

E|-'- test : 1 Project(s]
=@ test
[ Source Files
[ Inelude Files
-[Z1 Project Related Files
120 Other Files

Ll

Project “test" was registered.

-

K1l 4

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.

55 PM+ - test.prw [ProjectWindow] =10l x|
File Edit Find Layer ‘iew Project Build Tool Window Help
|%-0Sd|&E| & = e 0 D+ -[=Ee |
“ Itest—lesl leabugBui\d j| LR iR | B |
L= =10/.x]
Fies | Memo | - [E0F] ZI
E|-' test - 1 Project(s]
=@ test
e -
. .
(0 Proie Compiler O
(0 Othe Assembler Options...
Ll >4
I N TR PR

Add the source file to the project

Add Source Files - test

Laoak in: I 1259 test

[ ac
. b.c
B

File name: |"b.c:" "c.ot ‘ Open i ,

Files of type: ISource Files[*. ;" asm] j Cancel |
Help |

Add Files from Falder... |
4

Select source files “b.c” and

“c.c”, then click

Multiple source files can be selected by clicking them with pressing key.
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EEPM+ - test.prw [ProjectWindow] =181 x|
File Edit Find Laver Yiew Project Buld Tool “Window Help
| & - 0 H | &6 % B2 @ | a0 j|t»+-||§@@|
|J Itest-test ﬂIDebugBuild j‘ & .J.'. .*?. m:- _X__ | Iﬁ m |
Bl=Ellcowee =10lx|
Fies | Memo | - rEom) ZI
Source file “b.c” and
“c.c” are additionally
registered to the project. .
[ Inchude Files
i--[_] Project Related Files
(2 Other Files
41 H
For Help, press FL 1 L b
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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.

o[> [ [= [ ]oui] & | EE|EE|] EB5[RE(R| Qfa|ee|E| 2|45 B ¢ [¥]] O]

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
Reat

L
Step

L]
COwer

Res

=
Stk

‘

Sro

e 5
hem

Asm

Open

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) |

i3l mik

med
7 - J |
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...”

_ii x|
Search...l L rr | atch I Cuick... | Hefreshl Cloze |
] g8|=tatic Ulb Adpcm_Hork|s{H -
8%(static U8 ucPlaySts; Maove. ..
?8(static U8 stop_Led Misc
?1|=tatic U8 output_counts;
?2|etatic Ul6 output_datal2]1; T —
93|static US PlayMode; Add Watch. .
74 u3z uilntCoun  Symbal...
25 u3z2 uilntCoun
76 Uie6 usKeyStsC  gregkwhen 4 I
97 ug ucKeyStsl o ln AEEESS
NN o8 Break when Write ko
1 J Break when Read fr

@Add Watch dialog opens. Click .

x|
| Add

Fadiz ™ Proper © Hex ¢ Dec ¢ Oct ¢ Bin  Shing

M ame:

Size: i Adaptive © Bypte © Word © Double'word

MHumber: I
Cancel Festore 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.

[+ Usze MINIZUBE Extended Function
RAb Monit Check
onitar {
1

Break When Feadout: * BEM Setting
Check

Redraw Interval:  [500 mzec |

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...”.

CEE  -ox
Add... Up |_

+Adpem_WorkI[161] |

Break when Access ko this Yariable
Break. when Write to this Yariable
Break when Read from this Yariable
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 Symbol St ~ complete the setting.
1 7 |1 v | Bytes | Close g
2 | | Bytes | Restare Then, click “Close” to
g | v | Bytes | Clear close the dialog.
4 | LI Bwtes | Delete
& | LI Bwtes | Jump
5] | LI Byvtes | &l
r | LI Bwtes |
g | LI Byvtes |
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.

File  Device \iew Help

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/KG3C switches to “Debug/Writing mode”, and then connect the PC.

Switch / Jumper No Debug/Writing PC communication
mode mode
SW1 “"Debug” “UART”
SW3-1~SW3-3 All ON All OFF
SW3-4~SW3-8 Any Any
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@cClick the setup button.

Device Miew Help

447

Ready

Mame :

Firm Wersion :
ExtCode :
Wendor :

Parameter file

Narme :

Format :
Wergion :
Processor Wer. :

Mame :
Date :
Chkgum :
Area :

Connhection to device

Fort :
Speed :
Raree :
Freq. :
Multiply :

Device

Load file

NLUIM

@)Click “PRM File Read” button.

E Device Setup

Standard ] Advance ]

Parameter file

Host connection

Operation Mode
~
~
~

[~ Tareet Feset Meszage

Speed

Supply ozcillator

Start
End
-

'"PRM File Read

Faort - Frequency
Multiply rate

X

Ok i)
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®Please select “78F1849.prm” in the directory of ” PRM¥PRM78F1849 V100” in the CD-ROM.

open 2 x|

Look in: | ) PRM78F1843 100 | « @k E-

File name: |?8F1 344 Open I
Files of type: IF'HM Files(* PRI] j Canicel |

&

@Select the COM port that TK-78KOR/KG3C is connected.

x

Standard |,|':‘|'dvan|:el

Farameter file |.'-"EF'I 2343, prm PR File Read

—Huost connection——————— — Supply ozcillator
Fort  [TEEIYER +|D Frequency IInternaI-DSE tHz
Speed I'I'IEEEIEII:lps vI Fultiply rate 1,00

— Dperation Mode

'y Chip Start II:II:II:I TI
" Black End [127 -]

£ hea [T Showdddies

[T Target Reset Message

k. Cancel
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®B)Click “Erase” button.

=

File Device Wiew Help

Ble IR

»» FlazhOpenning.... - Device
Flash Open OF. B Mame :
»» ParameterFile Beading. ..
Success Read ParameterFile. Firmn Wersion :
ExtCode
YWendar :
——— Parameter file
M amne : TBF1249
Format : 0419
Wergion : W1.01
Frocesszor Wer. 0200
Load file
M ame
[ ate
Chkzunm :
Area:
Connection to device -
Part:  COMI1
Speed  115200bps
Range Chip
Freq : Intemal-05C

b ultiply : 1.00

f o

Ready [ [

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

fE3 viriteEZ4 -0l x
& =10i

File Device View Help

P& dES B

rb>EDMMAND: Erase & Device
Flash Blank Checking... Mame : D7BF1843
< chip eraze finish. Firm Yersion :  1.00
ExtCode : EFD4D EFDh
Wendor : 10h
— Parameter file
M amne : TEF1249
Format : 0419
Wersion : W1.01
Proceszor Ver. 0200
Load file
M ame
Date :
Chksunm :
Area:
Connection to device -
Paort : COM11
Speed  115200bp=
Range Chip
Freq.: Intemal-05C
b ultiply : 1.00

f o

Ready T [
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5.9 Circuit diagram

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