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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 in this document is current as of February, 2007. The information is subject to change without
notice. For actual design—in, refer to the latest publications of the product data sheets.

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

*NEC Electronics 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 NEC Electronics 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 NEC Electronics 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. NEC Electronics assumes no responsibility for any losses incurred by customers or third parties arising
from the use of these circuits, software and information.

*While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC Electronics
products, customers must incorporate sufficient safety measures in their design, such as redundancy,
fire—containment and anti—failure features.

*NEC Electronics products are classified into the following three quality grades: “Standard”, “Special” and
“Specific”. The recommended applications of NEC Electronics products depend on its quality grade, as indicated
below. Customers must check the quality grade of each NEC Electronics product before using it.

“Standard”: Computers, office equipment, communications equipment, test and measurement equipment,
audio and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots.

“Special”:  Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti—disaster
systems, anti—crime systems, safety equipment and medical equipment (not specifically designed
for life support).

“Specific”: Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is “Standard” unless otherwise expressly specified in NEC
Electronics data sheets or data books, etc. If customers need to use NEC Electronics products in applications not
intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to determine
NEC Electronics’ willingness to support a given application.

(Note)

(1) “NEC Electronics” as used in this statement means NEC Electronics Corporation and also includes its
majority—owned subsidiaries.

(2) “NEC Electronics products” means any product developed or manufactured by or for NEC Electronics (as
defined above).

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.
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*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.



TK-78KOR/KG3 User’ s Manual

Contents
CHAPTER 1 PREPARATION. ..ottt st s sttt s s 8
1.1 Development Tools / Software
1.2 Installation of Development TOOIS ...ttt 10
1.2.1 Installation PacKage. ...ttt s 10
1.2.2 Installation of Development TOOIS ...t 10
1.3 Installation Of USB DIiVEL ...ttt s ees s es st ees s essesseans
1.3.1 Installation on Windows XP
1.3.2 Installation on Windows 2000......... oo eeseesseeseessesesssessessesssessssseesesseees 20
1.3.3 Completion of USB Driver Installation ...t 23
1.4 SAMPIE PrOZIamS......cuocececeeeeeeeeee ettt ses st s st ae s st sesses s s s sas s sansassnaesans 24
1.4.1 Preparation of Sample Programs ...t es s 24
1.4.2 Overview of Sample Programs
CHAPTER 2 EXPERIENGES ...ttt sss s ssss s s s ss sttt s s sssnsssssssnssnes
2.1 SEArE PMF oottt
2.2 WAt i8S PMF ..ottt sass et 31
2.3 Load WOrkSPace (PIrOJECL) .......uuieeeeeeeeeeeeeeeeeeee e se e seee s sees s ssesssss s s snesssesessessssessnsessssessssssas
2.4 Set Linker Options......ccccoceueeuee....

2.4.1 “Output1” Tab
2.4.2 “Output2” Tab
2.5 Set COMPIIEE OPLIONS ...ttt ee et es s e et es s s e se s s s s eeee s s eseseeeen s s ssssrensenesesnananans
2.5.1 "EXEENA" TAD cooooooeeeeeeeeeeeeeeee e
2.5.2 “Startup Routine” Tab
2.6 Create Load ModUIE FileS ...t sses s s ensaes
2.7 Check DEbUZGEEE SETLINGS ....ueececeeeeeeceeee ettt ea s s st ses s s s s e s s s s s s seasasanasesesanans
2.8 Check Board SEtINGS ..ottt bbb b st 44
2.9 Start Debugger (IDTSKOR=QIB) ...t eeeeeeeeeseeeseesseesseseeesseseesseessess s eeeeseeeseeseaeneene 45
2.10 Run Programs

2.11 Stop Programs

2.12 Close Debugger (IDT8KOR=QB).........ioeeeeeeeeeeeeeeeeeeeseeeeeeeeseeesseeseesssseess e seseeses e ses e ses e seeesseeseneeee 51
213 QUIL PMt ettt ee s s s eSSkt 52
CHAPTER 3 HARDWARE SPECIFICATIONS ...ttt st s st ssss s snsans 53
3.1 Layout of hardware functions
3.2 Layout Of SOIAEIr—ShOrt PG ...ttt s st ee s s e s s s s seenasasasesenanans
3.3 Hardware FUNGLIONS ...ttt s sttt nen
3.3.1 SW1
3.3.2 SW2
3.3.3 SW3
3.3.4 SWA (RESET SW) ..o eeeeseeseeeeeseees e ssssesssssesssssesssasesssssses s ssssesssssesssssessssessssnones 56
3.3.5 LEDT (POWER).......ooooeeereeeseeeeeeeseessessssesssssssesssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssssenees 56
BL3.8 UP T st 56



TK-78KOR/KG3 User’ s Manual

3.3.7 UT,U2(7SEE LED) wceeoeeeeeeeeeeeeeeeeeeeeeseeeeessseessessseesssssssessssssseesssssseessssssseesssssssssssssssesssssnnnees 57
B4 UNIVEISAl AT ...ttt s ettt ns e 57
3.5 S0lder—Short Pad [ADEL.........coeeeeeeeeeee ettt es s ee s s s eseenananans 58
With using the solder—short pad to cut the circuit, users can customize the circuit.................. 58
3.6 Operation by external POWEE SUPPIY ....c.occucuiiciietceeeee ettt
CHAPTER 4 TROUBLESHOOTING.....ocuttireertteeeeeeeeseeeseaseeseessesesseesssssesssessesssessessesssesssssssssessssssssssssssssssssssssssssessnssnssssans
4.1 If you cannot find USB driver when you connect PC to the kit
4.2 Error when you start the debDUSEEN ... naee
4.2.1 “Can not communicate with Emulator...” (FO100 or A0109).......cccoomrrrveeccerrrrrrneccees 61
4.2.2 “Incorrect ID Code.” (FFBO3).............ooomoceereeeeeereeeeeeeeeesseeeeeeeossssseeeeeseessssseeessessssssseeessessnns 62
4.2.3 “The on—chip debug function had been disabled in the device.” (FOc79).......... 62
4.2.4 "Disabling the on—chip debug function is prohibited.” (FOG33).....cooooveeeeeerercene. 62
CHAPTER 5 OTHER INFORMATION ...t eeeseeeess e eesseeseeseessesseessesseeseessesessses s ssesssessssseessessesssessesans 63
5.1 Create @ NEW WOIKSPAGCE ..ottt ses s ss s s s aes st sn s s s sas s sassassnsessenan 64
5.2 Register additional SOUICE TilE ...ttt s s e 69
LT D L= oYU Tr=t=Y gl o o Y=
5.3.1 Change display of buttons
5.3.2 Display source list and fuNCLION liSt.........ouovueeeeeeeeeeceeeeeeeceeeeeeeeeeee et anaes 71
5.3.3 Set/delete breakpoints ... es e ss s se s 72
5.3.4 Display global variables ...ttt 73
5.3.5 Display global variables while programs are running..........ccocecoeoeeeeeeeeeeeeeeceeene 74

5.3.6 Display local variables

5.3.7 Display memory and SFR contents
5.3.8 Erase microcontroller built—in flash Memory ... 76
LI 1 o TU 1A [F=Y == o s I 78



TK-78KOR/KG3 User’ s Manual

TK-78KOR/KG3 is the evaluation kit for development using “78KOR/Kx3”, 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.
on—chip debug feature from the microcontroller itself, without emulator

(This demonstration kit uses the
connection)

Introduction

Configuration for Debugging

g 10
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By loading the sample programs

missssBBEERRRAD

, you can confirm running the board.

Input/output for operation check use

- 7Seg LED
*Push switch



TK-78KOR/KG3 User’ s Manual

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/KG3

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/KG3.
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1.1 Development Tools / Software

@ Device file DF781188 V3.00
A device file contains device specific information. So, users need a device file to use the
development tools.

@ Integrated Development Environment (IDE) PM+ V6.30
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 W1.20 (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 W1.10 (code size limited version)
Assembler for the 78KOR microcontrollers. The object code size is limited to 64 Kbyte.
This convert the assembler code for 78KOR into object program. The object program will be
used for debugger.

@ 78KOR Integrated Debugger ID78KOR-QB V3.40
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
USB driver for the USB connection with the TK-78KOR/KG3 and PC.

@ Sample program
Demonstration program using the 7seg—LED and push switch.
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1.2 Installation of Development Tools

1.2.1 Installation Package

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

1.2.2 Installation of Development Tools

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

g':;_r- NEC Electronics Microcomputer Developm
e MEC Elec ocomputer development tools
Lp

Before pou ex i installer, pleas

Feadme First

.
[ — g

Documents

Sample Program

Link ta MEC Electronics Mizrocarmputer

E it

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

Please read it at first.

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

For details, please refer to the next section.

_10_



TK-78KOR/KG3 User’ s Manual

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

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

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

and FAQs.

<6> Exit

Terminate the setup.

@ Click the “Install”

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

Select products that you need to install.
(as default, all the products that you need to use the TK-78KOR/KG3 are selected.)

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

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

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

“Programs” —> “NEC Electronics Tools”.

#% Tool Installer x|
v DeviceFile Install / N N
Deviceile: | DF7811883.00 >|  Seach.

Ikstall...
v Tool Install b /
—_—
Tools:
- E «it |
Praoduct | S|ze| -
CC7aKOR w20 11.251KB
CCY8KOR v1.20 Documents 14, 400KE
Ra78K0R w1.10 7.360KB
R&73K0R %1.10 Documents 11.492KB —
P+ %E.30 17 460KB
Ph+WE.30 Documents 12,636KE
ID78KOR-08 78KOR Integrated Debugger v3.40 36,384KB
1D7EKOR-QE V3,40 Documents 11,652KE *
E splain:
_I Dirive:; C:
Avallable Space:
LI £3,405,132KB
Drestination; Required Space:
IC:\F’rogram Filez\MEC Electronics Tools Browse. .. | 125,553KE

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

@ Install the Tools and DeviceFile,

Cancel

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

To stop the installation, click .
Software License Agreement il

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

LSER LICEWSE AGREEMENT
IMPORTANT-READ CAREFULLY:

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

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

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

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

< Bac! “r

® Enter the product ID, and click )

* The product ID is available on the other sheet.

InstallShield Wizard x|

Please enter the product ID of the product. &

Enter Product D

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

Froduct [D ||

InstallShield

¢ Back " Cancel |

@ It starts copying the files.

_13_
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Click when “Select Files” installation wizard dialog opened.
5I

Select the kind of installation file :

¥ For 7EK0R/KES
¥ For 7EKOR/KF3
¥ For 7EKOR/KGE
¥ For 7EKOR/KH
¥ For 7RKOR/K3

4 Back' Cancel

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

Click :
x

1 J Installation Finished,
( QK

“NEC Electronics Starter Kit Virtual UART” USB driver must be installed on PC before you
connect to TK-78KOR/KG3.

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

_14_
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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.

_15_
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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/KG3.

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/KG3.

First, connect the TK-78KOR/KG3 to PC with USB.

Depending on the version of Windows OS, the installation will be differed. Please check your
Windows version, and follow the instructions
- Windows XP —>  “1.3.1 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”

_16_
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1.3.1 Installation on Windows XP

1. Once the TK-78KOR/KG3 is connected with USB, the “Found New Hardware Wizard” will be
started.

Select “No, not this time” and click :

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

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

Read our privacy policy

an "Windows connect to wWindows Update ta search for

Select “No, not this time” koftware?

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

Click “Next”

Click Mext to continue,

test = ][ Cancel

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

Found New Hardware Wizard

Thiz wizard helpz pou inztall goftware for;

USE Device

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

What do vou want the wizard to da?

() Inztall the software automatically [Recommpendsd)

”

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

Click Mezt to contitiue.

< Bac ” Mewt » Cancel

_17_
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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

_18_
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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”.

_19_
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1.3.2 Installation on Windows 2000

1. Once the TK-78KOR/KG3 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

_20_
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3.  Select “Specify a location”.

Click :

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

Search for driver files for the following hardware device:

@ USE Device

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

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

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

¢ Back I Mest > I Cancel

4, Select the driver directory path. The path should be “C:¥Program Files¥NEC Electronics

Tools¥TK—driver” as default installation.
If the installation directory is not default, then select “TK—driver” under the installation directory.

Click .
Click “OK”
Found Mew Hardware YWizard ¢ |
Inzert the manufacturer's installation dizk into the drive 0 |
g zelected, and then click OFK.

Cancel |

Select the driver directory

Copy manufacturer's files from:

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

_21_
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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”.

_22_
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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 =Ra

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

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

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

e o o O o B B

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

PTOCELaors
@), Sound, video and game controllers

System devices
Universal Serial Bus contrallers

T [

The screen above shows that the COM port number is “COMS8”. If ID78KOR-QB is not in use, you can
use this port number for connecting TK-78KOR/KG3.
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.

_23_
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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

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

g:;_'- NEC Electronics Microcomputer Developm

Link to MEC BEAfctronics Microcomprter

E it

@ Press the | Sample Program | button to start the WWW browser.
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3 Sample Programs - Microsoft Internet Explorer - |EI|5|
File Edit “iew Favorites Tools Help
G=Eack ~ =~ () fat | @l 5earch  [FFavorites  lPMedia @l B S

Address [ E:\DOC\SAMPLE_E.HTML | @eo |Links =

Sample Programs

Welcome to TE-TEE 0R/E G3 world.
The purpose of sample programs iz to expenence TK-T8KO0R/KG3.
Sample programs consist of the following ttems.

« TET7ZEOR

o SAMPLE EG3
n ZAWPLE EG3 prw : Sample program described in the TE-73E0ERE G2 evaluation kit tutorial guide.

Click the inl(of TE-7SE0E/E G zample program e and nstall the sample programs.

« TE-78K0R/EG3 sarnple prlaram
o TE-TREOR/EGS evaluationfk_it Tser's manual

Eefer to the User's manual about ubage.

[~
|ﬂ:| Done I l_ I_ l_ (2R Local intranet 4

@ Click the “TK-78KOR/KG3 Sample Programs” link , the following download confimation window

appears.

File Download x|

looks suspicious, or you da not fully trust the source, do not open ar

@ Some files can harm pour computer. 1f the: file information belaw
save thiz file.

File name:  TE78KOR.EXE
File type:  Application
Frarm: E:\SaMPLE_E

& Thiz type of file could harm vour computer if it containg
malicious code.

whould you like to ope file or zave it to pour computer?

Cancel Mare Info

ways ask before opening this e of file

@ Click the butten.
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Save in: IQLocalDisk 1] j - EF -

[:I Documents and Settings
| Program Files

) IMIT

[:I WlTemp

My Ne

Cancel

File name: [TKTSKORLERE =
~————
Bl ==}

Save ag lppe: I.&pplicatinn

®) 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

L SAMPLE_KG3

SAMPLE KG3.prw Work space file

Main.c Source file

_27_



TK-78KOR/KG3 User’ s Manual

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/KG3.

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+ V6.30".

-EEPM+—N0 Workspace [OutPut] ;Iglll
File Edit Find Layer Yiew Projeck Build Tool ‘Window Help
ESr e R Ser+-wEl2 |
I =l EEEEEL]
=101 GO IS =T S
Fies | pemo | - [EOF] i
----- rrg No*workspace
L] 1)
Faor Help, press F1 ] Lt it itz

_30_



TK-78KOR/KG3 User’ s Manual

2.2 What is PM+

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

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

Menu bar Tool bar

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

Fie Edit Find Layer Wiew Project Buld Tool Window Help

|a-DEHAGR] s DB | S+ -RE® |

Il = k255 X8 |

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

\ L 8y

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

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

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

In this section, you will use the workspace that you created in “1.4 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_KG3.prw” under the directory “¥TK78KOR¥SAMPLE_KG3”.

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

- [EOF) ﬂ‘

_l- oo

sligrksn=
Close Waorkspace:

Save Chrl4s
Save As...

Change Source File Mame, ..
Save Al Source Filzs

Prink Prewiew
Print.... Crl+P

Recerit File

Recent Workspace.

Exit PM+

-

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

Select the directory that

Look in: | £ SAMPLE_KG3 o] & ®cF contains the sample

FRRZAPLE (G prv) S~ programs.

File name: |SAMF‘LE_KGS.prw )

Filez of type: I'W'n[kspace File[". pr] j Cancel

Help |
4
Select “SAMPLE KG3.prw”, then click :
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Workspace name: "SAMPLE_KG3.prw"

\

f,'f PM+ - TBKOR_Voice.prw [OutPut]
File Edit Find Layer View Project Buld Tool ‘Window Help

Load the workspace file

"SAMPLE_KG3.prw"
|2 D8R4 = e W N i
“ | 78K0R_Voics - 78K0R_Voice | [Debug Buid o ES.W—/
ol ioix]
Files | Memo | - [ECF] =
1 Project group

\ Project

1] 1)
Far Help, press F1 [T Bt gz

The workspace file “SAMPLE_KG3.prw” contains one project called “SAMPLE_KG3”. You will use this
project “SAMPLE_KG3”.

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 x|

Outputl |Elut|:uut2| Library | Others |

— Load Module File[-o]
Output File M ame:;

j Browse. .. |

¥ Output Symbol Information]-g]

—I Create Error List File[-e]
[Hutput File: Hame;

a.elk j Browse, . |

¥ On-Chip Debug Option Bytes[-go] ﬂrit}l 1D -ai] —\

I:::untn:ul"-.-"alue:IEE H ID:II-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I- H />
A
Start Address: [3FCOD H /] T
Sizi 1024 bytes ™| Allow Edkbytes Boundan|-cezal

e —
Command Line Options:

-oa.Imf -goB5h, 3FCO0K, 1024 -qdFFFFFFFFFFFFFFFFFFFFR -pa.map -gb00FFFFh ﬂ
-bizldrsm. lib -bel0mnlib -belOrf lib - 'C:5Program Filesh\WEC Electronics
ToolshCCFERO0R W 208ib7Ek0r -2

(] I Cancel Apply | 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 (U17847E).
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).

To solve this, you can use the “78KOR Starter Kit Setting” for changing the setting to initialize the flash
memory at the time debugger launched.

For details, refer to “5.3.8 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 Dptions x|

Output]  Dutput2 | LiI:urar_l,lI I:Ithersl

v Create Link Map File[-p]
Dutput File: Mame:

Ia.map j Browse. .. |
v Output b ap List-km]

v Output Directive File Image]-kd]

[~ Output Public Symbol List-kp]

[~ Output Local Symbal List]-kl]
[~ #dd Form Feed at End of List File[-f]

Lines per Pagel-]: IEI 3:

— Select mirmor area /v Uzer Dption Bytes['glb];
s Q | OOFFFF )
= pas=1 [-mil]

Command Line Options:

-0&.Imf -goS5h, 3FCO0R, 1024 -qi0FFFFFFFFFFFFFFFFFFFFR -pa.map -gb00FFFFh ;I
-blOrsm. ik -belOrm.lib -belQrmf. ik -"C:5Program Files"MEC Electronics

ToalzhCCFBKOR MW 200 iE7BkO -2
ak. I Cancel Spply | 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 (U17847E).
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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 | bemary Model I [rata dzzign I Optimize I Diebug I Clutput
Extend | Others I Startup Foutine

— Change Source Begulation

[ Disable Estensions [4MS5] Standard Only][-za]

/
< ¥ Enable C++ Comment, Ignore fram A4 Till End of Line]-zp]
I ———
[~ Commert Can Mest[-2c] K.anji Code of Source
[~ Mot Expand Argument and Retun Y aluel-zb] o 5JI5[zs]
" EUC[-ze]
™ Mone[-zn]

Command Line Options

-Zp

KO

0k, I Cancel Apply | 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 has
feature of multiplier to increase those calculation speed.

Compiler Options x|

Preproceszor I temary Model I Drata Azzign I Optimize | Debug | kgt |
Extend I Others Startup Fouting

¥ Using Startup Foutine

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

f* Momal Boot " Flash

Startup Foutine : IsEIrII.reI

% Using Library N

[ Using Flaating Point in zprintf,

canf, printf scanf s printf svzprintt

v Using Multiplier

Librany ; Ichr:-:m.IiI:u,u:IEIrm.IiI:u,n:IEIrmf.IiI:u

Command Line Optians

-zp

K0

0k, I Cancel Spply | Help |
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2.6 Create Load Module Files

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

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

55 PM-+ - 78KOR_Yoice.prw [OutPut] w3
Fle Edt Find Layer Wiew Project Buld Tool Window Help
Jﬁvaﬁﬂ\éﬁ\xa|§h|mcﬁnnﬂ v|t¢+-|lﬁﬁ|‘?‘
“ [7BKOR _Vaice - 7AKOR_Voice | Debug Build =l ik( -5)-? LA | HE |
=100 x| EIEIE
Fies | pemo | - Jzor) i
=0 78KOR _Vaice : 1 Projectls)
5 & 78KOR_Voice
(23 Source Files
(1 Include Fies
(22 Project Related Files
{2 Other Files o ;
Build process is executed
K1l oz
For Help, press F1 —r— Lt fer

+ - SAMPLE_KG3.prw [OutPut] o [ o3]
File Edt Find Layer Wiew Project Buld Tool Window Help
|2 - DEH (SR & =B Bl o« >+ - [== r@\
| [sAMPLEKG3-SAMPLE kG =] Debug Buld EEEEERE IE N | ‘
 Projectvindan =10 e =101
Files IMemnl - "C:\Program Files\NEC Electronics Touls\CC'ﬂBKDR\Hl.ZD\bin\g
— - Compilation complete, 0 error(s) and 0 warning(s) fov
= (G SAMPLE_KG3 : 1 Project(s) - "Ci\Program Files\NEC Electronics Tools)CC7EEORYWI.ZOVhinic
E-@ SAMPLE_KG3 - Compilation complete, 0 error(s) and 0 warning(s) fou
(1 Source Files - "C:\Program Files\NEC Electromics Tools)CC78EOR\W1.20Vbinhc
D'“c'_“dEF"ES } - Compilation complete, 0 error(s) and 0 warning(=s) fou
DP'“lem_ﬂe‘a'adr"“ - rC:\Program Files\NEC Electronics Tools)\CC7SEDRYWI1.2Z0Ybinic
----- (0 OtherFiles || erroris) snd 0 warning(s) fou
ronics Tools)RATSKOR)Wi.10Wbind!
1)  19500: Buid completed nomaly. |15 584 0 warning(s) found. ¥
ronics Tools\RATSEORVWL.10Vbin\c
0 errori(s) and 0 warn:
otal warning(s) : O [EOF]
=
L] H 4
N Lt fria e 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...”.

&
ipe PM+ - SAMPLE_KG3.prw [OutPut]

File  Edit

Find Layer

Wiew  Project

Build

| - Do W &R & B

J [SAMPLE_KG3 - SAMPLE_KG3

=

= ProjectWindo

=

Files | Memo |

Tool Window  Help

Compiler Options. ..
Assembler Options. ..

Linker Options. ..

Chbject Converter Options. ..
Lis i

WEC

Electronics ToolshyCCVEKOBRYW1.Z0%hind lj

=lolxl
=] « » * —||E]E: 7
L&k i X M
=10l x|

- ete, 0 erroris)] and 0 warning(s) Lfov
SAMPLE_KG3 : 1 Project(s] Reqister B2 ==Y NEC Electronies ToolshCO7SEOR,YW1.ZO0Ybin'c
=@ SAMPLE_KE3 Start wp Ex-boal F blete, 0 erroris) and 0 warningi(s) fo
(1 Sourcs Files .s\NEC Electronics ToolshCC7SEORYWL.ZO0%hinc
@ Incllude Files ] File Compare. .. lete, 0 error(s) and 0 warning(s) fol
D PI'CI|ECL' EE—"&tEd Filez Device File Installer ES\NEC Electronics Too lS\'. CC?BKDR\. wi. ZD\bin\ II
e D Dther Files PM+ Settings lete, 0 erroris) and 0 warningi(s) fo
Fork ==Y NEC Electronics Tools)RATSEORYWL.10%bin) !
Custamize... 0 erroris] and 0 warning(s) found. ¥
==\ NEC Electronics Toolsh)RATSEOR\WL.10%binhe
Record the Key Operations n Complete, 0 error(s) and 0 warn:
Play. Back:
Save the Key Gperations.., ri(s) 0 Total warning(s) 0 [EQF]
Load the Macro File. ..
Play Back the Macro File. ..
Redqister the Macra Files. .
Flay. Back the Register Macra
w
<] b
Change debugger settings l_ l_ l— F ’W W =
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Check if “ID78KOR-QB V3.40 78KOR Integrated Debugger” is selected on “Debugger”.

Debugger Settings El

Select Debuager e —

Debugger:

File M arne;

Optior;

Debug Target
Debug Target File:

| CATK78KORASAMPLE_KG3a. Imf |

¥ | Erecute Symbol Beset after Download

¥ Erecute CPU Fieset after Download

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

[Mebug Target File List:

k. Cancel | Help |

If you cannot select “ID78KOR-QB V3.40 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/KG3 with USB, you should check the setting of SW3 and
JP1 on the board.
Set the SW3 and JP1 of the TK-78KOR/KG3 as follows.

JP1 short
Bit1 ON
Bit2 ON
Bit3 ON
Bit4 OFF
SW3 T gits OFF
Bit6 OFF
Bit7 OFF
Bits OFF

MADE [IN'"JAPAN
TK-T8KOR/KE3

s TP T e
lo @Wﬂ SE|-244A-2 [(e)

{0HS

E — )cunpum
roesn U] o roeso uY o

SW3
After the switch settings are completed, connect the PC to USB1 on TK-78KOR/KG3 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.

55 PM+ - SAMPLE_KG3.prw [OutPut] =10l x|

File Edit Find Layer View Project Buld Tool Window Help

ERr T ee— R

|S6MPLE_KG3-SAMPLE KG3  v|[Debug Build

Z Projectwindow

Files | Merma |

~=10fx|

=0 SAMPLE_KG3 : 1 Project(s]
SAMPLE_KG3
(20 Sourcs Files
(1 Include Files
[ Pioject Related Files
(1 Dther Files

- rC:\Program
- Compilation
- "C:\Program
- Compilation
- "C:\Program
- compilation
- rC:\Progrem

- ¥
- puild Total

Files\NEC
complete,
Files\NEC
complete,
Files\HEC
complete,
Files\NEC

error{s)

- "C:\Program Filesh\NEC Electronics 'J'DDLS\CC'r’EDKDR\Wl.ZD\l:uJ.n\aA

- Compilation complete,
Electronics ToolsyCC7SKOR\UL.20\bin\e

Electronics Tools|CC7B8KOR\U1.204bin'c
Electronics Tools|CC7S8KOR,W1.20%binc

Electronics Tools|RA7SKOR\W1.10Ybin) !

- Link complete, 0 erroris) and 0 warningis] found.¥
- "C:\Program Files\NEC Electronics ToolshRATSKOR\UL.10%bin\c
- Cbject Conversion Complete, 0 erroris) and

o

R
0 error(s) and 0 warning(s) fou
0 error(s) and 0 warning(s) fou
0 error(s) and 0 warning(s) fou

0 error(s) and 0 warning(s) fou

Total warning

ID78KOR-QB is launched

For Help, press F1

T Grkams g
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“Configuration” dialog is opened.

Enter “FFFFFFFFFFFFFFFFFFFF” (F x 20) in “ID Code”, then click .
x|

CEr
Mame: uPD I?SFHBB_AEI -] ),

£
r Internal ROM/RakM

m Rest
Intemal ROM: |25E 'I KBytes | nesere |
Froject...
Internal Rab: |12288 'I Bytes |

About...
r Fail-zafe Ereak tanitar Clock ——— | T—
Help
Detail... & System User S
— Main Clock

{7 Clock Socket ) Extemal € Sustem INUHB "I MHz

r— Sub Clock [Peripheral]

& Ewternal © System INDne 'I KHz

— Target Device Connection———— "|D Code

© TO00L0 & TO0OLO+TOOLT

— Peripheral Break ——— [~ Flash Programming — T araet

[ Categorp & [Timer] % Permnit % Connect

[~ Categoy B [Serialete) || £ Mot Pemnit 1 Mot Connect
 Mask

[~ waslT [T TARGET RESET I INTERMAL RESET [ Rkl

r— hemaory kM apping
Aocess Sizer (¢ 8Bt 1BBit

Add
Memom dttribute: Mapping Address:

[Terge | - _ Delee |

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

ID78KO0R-QB x|

? ) WF700: Da you want ko dawnload Load Module File?

Yes Mo
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CATRBRIRVSAMPLE_KG3hya mf
object: loading...

ID78KOR-QB starts and downloading the

program to flash memory.

Cancel

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

=lolx|

File Edit ¥ew Option Run Event Browse Jump Window Help

[ e [ = w2 | EE|m| Bl Qla|wlw| = 5= (V)]s

Search. | << | »» | Watch | @uick.. | Refresh | Close |
71
b | ﬁ h_initial();
o 23 EICO;
74
25 while ¢13¢
26
b 7
< 28
o 29 Count down
< kL / e
o 31 v INT
o 32 v INT
< 33 v RIC
o 34 s RIC
35
o 36 LED beink
37
38
< 39 . INT
o 10 v RIC
< 41 v RIC
< 42 e RIC
o 43 v INT
o 44 v INT
a5 -
b 6 while< g_start == 1 X s/ start & sp|2|
12 ’ T
[T

main . c#22 ao0oe

NOTE:
Completion of the download does not mean running the programs. Therefore, even though you press switch

on the board, it does not make anything happened. To run the sample program demonstration, see "2.10 Run
Programs".
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2.10 Run Programs

Now, you are ready to run the program.

Click the restart button | , or select “"Run” on menu bar, then “Restart”.

The sample program runs.

P =[]
(ol x|
Search. | << | »» | Watch | @uick.. | Refresh | Close |
21 B
b | ﬁ h_initial(; 2l
e 23 EICO;
24
a5 whils ¢13€
26
[* 27| g_start
< 28 g_led_s
e 29 TDRBA v Count down start walue
< g THHKGR ’ 8 nask
o 31 PIFR v INTPB int F o
e 32 PMKB v INTPB unmas
< 13 RICLF v RIC int F
b 34 RTCMEK v RIC int
35
< 35 while( g_stawt == B 3 LED bwink
37 B
38 Run the sample program
< 39 HiB s INTPR
e 10 RICHK v RIC in
< a1 RICILF v RICI i
< 43 RTCTMK v RICT i
e 13 PIFL v INTPL i
< 1 PMEL v INTP1 un
b 16 while{ g_start == 1 3 /¢ start & spining
17 3
a3
< 19 PMEL = s INTPL mask
< 50 RTCTMK v RTCT int 31.25ms mask
e 51 THIFA@ v THA int F clw
= 52 THMMKGBB I TM@ unmask
53 LI
b 54 while ¢ g start == 2 ) { s slowly & stop e
e 55 if Cg leds >= 32 X< H
b Il | 56 THHK@A = 1: s THA mask |F
1] 2
main.c#22 [main 00008 [ jous 4
D78KOR-QE : SAMPLE_KG3.prj [ 4]
File Edit Wiew Option Run Event Browse Jump ‘Window Help
Ijee (e (> i 2| BlE|m BES QlasE =45 e o)
H Source {main.c) =10l x|
Scach. | << | s | Waich | Guick. | Refiesh | Close |
71 B
b | ﬁi h_initial(y; 2
< 23 EIO;
24
25 while €13€
25
e 27| g_start = B;
[* 28 g_led s [‘H
b 79 TORPA = MxAb28; s Count down start value
e 39 THMKG® = 1; i M8 mask
< 31 v INTP@ int F clr
e 32 v INTPB unmask
< 33 v RIC int F clw
< 32 v RTC int unmask
35
= gg ;mile( g_start == LY LED brink
33
< 39 PMH@ v INTPB nask
< an RTCMK v RIC int mask
e a1 RICILF v RICI int F cle
[* 42 RICIMK I RICI int 31.25ms unmask
b 43 PIF1 v INTP1 int F clw
e 14 PMEL v INTPL unmask |
a5
b 16 while{ start & spining
47
a4
b 49 PMH1 - v INTP1 mask
< 5g RICIMK v RICI int 31_25ms mask
< 51 THIFAA v THA int F clw
e 53 THHKGE v THB unmask
53 =l
be 54 while ¢ g_start == 2 ) { v slowly & stop b
e 55 : = H
b= ) = THMKBB = 13 E2
— EI]

When programs are running, the status bar will be red.
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If you push SW1, the 7-seg LED segments rotates.
You push the SW2. and confirm the display of number after a while.

U1l,U2(7segLED) SW1 SW2

O
m ok = =gEsr=ats /£ RT/USHZ
MAQE [IN“JAPAN OPEN EXTS
TK}78KOR/KG3 REEL SV

™

L

VOO0, “5E-244A02 (@) H _ﬂ

e -

TED snDDD
EEEGae0 4og g

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

Now, you are going to stop the program.

Click the stop button

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

oy [ ] ]
=10l x|
=
h_initiald{); _I
EICO;
while <12>{
I g_start
[* g_led s
P RAB I s Count down start value
[ THMMKBE I 4 s
< PIFB Idd INIPB int F clr
[ PMKB H I INTPA unmask
i RICIF 'H I BIC int F clr
p< RICMK = B; I RIC int unmask
[* glhile( g_start == @8 >{ // LED brink
[ 4 INIPB mask
P b4 BIC int mask
[ I 4 RICI int F cl»
< Idd RICI int 31.25ms unmask
P Ie4 INTP1 int F cle
[ Ied INIP1 unmask _I
[ while{ g_start == 1 >{ »~ start & spining
>
[ PMK1 = 1; Ied IN
. TniEng - o} “
< = 8; s’
s Thnios - o 7 Stop the program
P while ¢ g_start == 2 > { 4 slo
[ if ¢ g_led s >= 32 X
b | TMMKE@B = 1: Ie
[« 3
4
D7SKOR-0B : SAMPLE_KG3.prj i [ ]|
Fle Edt View Option Run Event Browse Jump ‘Window Help
e | [w = e[| = | B8 0| E|FE|4E| QO &|&mE =45 E
I Source (main.c) —1al x|
Search. | << | »» | waieh | Guick. | Refresh | Close |
[] 21 -
< h_initial<); =
= EIC>;
while {1>{
[* 27 g_start
P 28
[ 29 4 GCount down start value
[ 30| 4 THB mask
P 31 Ie4 INTP@ int F cle
[ 32 I 4 INIPO unmask
< 33 Idd BIC int F clr
P 34 I 4 RIC int unmask
35
P[> 36 whiled g_start == B >{ ~~ LED brink
37 i
38
P< 39 PMKR = red INTPA mask
[ 40| RICHK 4 RIC int mask
[ 41 RICIIF 4 BICI int F cl»
P 42 red RICI int 31.25ms unmask
[ 43 4 INIP1 int F clr
< 44| Idd INIP1 unmask |
45
[ 46 while g_start == 1 > start & spining
47| ¥
48
P 49 PMK1L = I INIP1 mask
P< 50| RICIMK red RTICI int 31.25ms mask
[ 51 THMIFBA Ied TH@ int F clr
P 52 THMMKBE Ied TMB unmask
53 =
[ L4 while ¢ g_start == 2 > { Ied slouwly & stop =~
™ 55 iF ¢ g_led s >= 32 X< z
be | Sall IHikaR = 1 ’ THB mask L';l
.
main.c#36 Imain 00439 [ [zh 31m 23.05 |Manual Break 4

|

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”.

D78KOR-0B : SAMPLE_KG3.prj I ] 4
File Edit Yiew Option Run Ewvent Browse Jump Window Help

B e | Elm(m| )% Qlals 2

Save fs...

e _ioix
Download. .. tch Quick... I Fiefresh I Close I
Load Module, .. =]
_initial();
Upload. ., ;
I E: Y hile <13¢
Enviranment 3
g_start
g_led_s
TDREA = I Count down start value
THMKB8 H I THA mask
PIF@ AL INTP@ int F clpe
PMKB 4 INTPA unmask
RICIF A RIC int F clp
RTCHMK I RIC int unmask
while{ g_start == B >{ /~ LED brink
>
PMKB = 1; 14 INTPA mask
RICMK = 1; e RIC int mask
RICIIF =8; A RICI int F clw
RICIMK = @; I RICI int 31.25ms unmask
PIF1L = @; AL INTP1 int F cle
PMKL = @; I INTPL unmask |
while{ g_start == 1 >{ // start & spining
>
PMKL = I INT
RTCIMK AL
foieee ’
Fe Q n g q . .
The exit confirmation dialog is displayed.
&3 54 while ( g_start == 2 > {
e 55| if ¢ g_led_s >= 32 »{
Be (L | 56| THMEBB = 1:
K1
main. c#36 |main 00439 [ [2h 31m 23,05 [Manual Break %

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

\i:) This will end vwour Debugger session,

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.

— 51 —



TK-78KOR/KG3 User’ s Manual

2.13 Quit PM+

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

PM+ - SAMPLE_KG3.prw [DutPut] =10l %]

File Edit Find Layer ‘iew Project Buld Tool Window Help

e Crl+n
2 rece || € % * = = ‘
apen... Ctrl+0 e | Eﬂtl J' | Tg ke 2
Insertfile... Debug Build j‘ & ;-- }2 “- _}_‘_ ‘ ]5!* m |
Close:
— =100 IV =101 x|
e Workspace... ———
LR AT Y Program Files\NEC Electronics T\:lDJ.s\CC”f‘EiKDR\[J]..ZD\k:lJ.n\aA
Save Workspace - |- Compilation complete, 0 error(s) and 0 warning(s) for
Clases Warkspace - "C:%Program Files\NEC Electronics ToolshCCTSEORMVWL.ZOVbinhe
P - Compilation complete, 0 error(s) and 0 warning(s] fou
Save Chrl45 - "C:%Program Files\NEC Electronics ToolsyCCTSKOR,VWL.20%Vbinhe
Save fAs... - Compilation complete, 0 error(s) and 0 yarning(s) fo
- "C:%\Program Files\NEC Electronics ToolsyCC7SKORVW1.204Vbinhe
Chiange Source File Mame.., - Compilation complete, 0 erroris) and 0 warning(s) fo
Save Al Source Fles - "C:%\Program Files\NEC Electronics Tools'RATSHORVWL.104Vbiny !
Brint Preview - Link complete, 0 error(s) and 0 warning(s) found.$
o T - "C:\Program Files\NEC Electronics Tools')RATSEORYWL.10\bin'c
it i - Object Conversion Complete, 0 erroris) and 0 warn:
Recert File -
- Build Total error(s) : 0 Total warning(s) : O ¥
Recent Workspare: _—
- Download C:%TR7SKORYSAMPLE_RG3%a.lmf to the debugger.[EOF]
-
1] ap
Eztit P+ and prompt ko save the files I L1 &1 W16 4

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/KG3 will be explained.

Microcontroller 1 PD78F1166GF *78KOR/KG3

Clock External main system clock: 20MHz
Subsystem clock: 32.768KHz
Internal high—speed oscillation clock: 8MHz

Internal low—speed oscillation clock: 240 kHz
Interface USB (USB1)
Expansion connector 50Pin socket x2 (only pad)

Power supply voltage | 5V
Input/output for »7-Seg LED (U1,U2)
operation check use | *Push switch (SW1,SW2)
*Reset switch (SW4)
Other parts *Operating mode setting switch (SW3)
*Power supply selecting jumper pin (JP1)
*Power LED (LED1)
*solder short pad

* The name with bracket is the name printed on the board.
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3.1 Layout of hardware functions

J1 LED1 Sw4 IP1
CN3
P ROHS
e e CDHPL[ANT
000000000
©000 0000 0
Ul(7segLED) U2(7segLED) SW3 SW1 SW2

3.2 Layout of solder—-short pad

DCVDD2 AVREFO AVREF1 EVDD1

- /SHORT/USB 2,
OPEN EXTS
RESET W P10 ULY

OOUOO'

(o) (@] (o) (o) (o)

oOooo 0000000
) PO 00000000 0F

P60~P67 P80~P87
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3.3 Hardware Functions

3.3.1 SW1

SW1 is the push switch connected to "P120/INTPO/EXLVI” pin in CPU. When the switch is pushed down,
it sends the signal of “Low”. When it is released, it becomes “Open”. Therefore, when you need to use
this, you need to set the microcontroller built—in pull-up resistor option registers (PU12) to ON. For

details about settings of microcontroller built—in pull-up resistor option registers, refer to 78KOR/KG3
User’'s Manual (U17894E).

3.3.2 SW2

SW2 is the push switch connected to "P46/INTP1/TI05/TO05" pin in microcontroller. When the switch is
pushed down, it sends the signal of “Low”. When it is released, it becomes “Open”. Therefore, when you
need to use this, you need to set the microcontroller built=in pull-up resistor option registers (PU4) to

ON. For details about settings of microcontroller built—in pull-up resistor option registers, refer to
78KOR/KG3 User's Manual (U17894E).

3.3.3 SW3

The bit 1-5 on SW3 are for mode settings, and bit 6—8 are DIP switches connected to P50-P52 pins in
microcontroller.

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

SW3
Bit 1 ON/OFF %1
Bit 2 ON
Bit 3 ON
Bit 4 OFF
Bit 5 OFF

*1  ON: The microcontroller stays being reset until ID78KOR-QB is started.
OFF: The microcontroller runs the programs stored in the flash memory as soon as it gets power
supply.
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@ To run the programs stored in built—in flash memory without using ID78KOR—-QB, use following settings and
re—supply power.

SW3
Bit 1 OFF
Bit 2 OFF
Bit 3 OFF
Bit 4 OFF/ON %2
Bit 5 OFF/ON 2

%2 ON: Serial connection can be made with using UART3 (P13(TXD3), P14(RXD3)) on
microcontroller.

@ The bit 6-8 are connected to P50-P57 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 (PU5) to ON. For details about settings of microcontroller built=in pull-up resistor
option registers, refer to 78KOR/KG3 User's Manual (U17894E).

SW3
Bit 6 P50
Bit 7 P51
Bit 8 P52

3.3.4 SW4 (RESET SW)

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

3.3.5 LED1 (POWER)

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

3.3.6 JP1

JP1 is the jumper switch pin to select power supply.

JP1
Short Use power supply from USB power connected to USB1

Open Use power supply from other (expect USB)
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3.3.7 U1,U2(7seg LED)

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

— | P63 I—(S67 — | P83 I—C_P>87

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 0xA4 7 0xf8
3 0xBO0 8 0x80
4 0x99 9 0x98

3.4 Universal Area

The kit has the universal area. Users can use this to develop custom circuit.
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3.5 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 i
Open You can use port8 for multipurpose 1/0.
Short VDD = AVREFO = AVREF1
AVREFO, AVREF1 Short -
Open You can Supply different voltage than VDD.
Short VDD =EVDDO=EVDD1
EVDD1 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.

Note: All ground signal are each connected.
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
If above 2 check points are confirmed, disconnect the USB cable from PC and re—connect again.
It should show the “Found New Hardware Wizard” wizard. Operate the installation with referring
to “1.3 Installation of USB Driver”. After the installation, make sure you go through “1.3.3

Completion of USB Driver Installation” to confirm the USB driver installation.

4.2 Error when you start the debugger

There could be several reasons to make errors happen.
The solving processes differ depending on errors. Please check the error message first.
The solving processes for each error are as follows.
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4.2.1 "Can not communicate with Emulator...” (FO100 or A0109)

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

Check Point 2
Check if the settings of switches on the kit are correct with referring “2.8 Check Board Settings”.

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 “6.3.8 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 “5.3.8 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...”.

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

=101

Mew Chrl+M _
Open... Chrl+or E E | %IMAC_ADDH j‘ o ”E,E ’? |
Insertfile... jl Y ‘ i |

Save Workspatce:
Close Workspace:

Save s

Save As...

Change Source Al Hame. .
Save Al Source Files

Print Preview

Prink... Chrk+P

Recent file

Recent \Warkspace

Exit PM+

- reor i

=101 x|

H

Creske a new workspace

<Description of items>

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

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

box by pressing the button.

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

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

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

_64_

(I I B N

MNew WorkSpace - Step 1,9 [Workspace Information]

“Workspace File Name

"New WorkSpace" dialog

opens

* Folder

>»1. Workspace Information
2. Selsct Tools

™ Create Blank \Workspace 3 Salect ReakTims 05

Project Group Mame

4 Startup File(H)
5 Fieister Mode(#)

Browse.

* Micracontrollers Name

E; Link Direstive File[#]

Device Name : 7. Setup Source Files

|7erom

8 Seleat D
=] [vPorertisz_es Flet Besuager

Dewice Instal

=l

9. Corfirmation

[#) w850 Microcontrallers
Only (4]

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

< Back

[zt > | Cancel I

Help

The concrete information set here is

described on the fo

llowing 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
— uPD78F1166_A0

PM+

": Q2011: C:htest
L

This folde

Mo

\/

X

ot be found. Do you wish to create it?

Click button

MNew WorkSpace - Step 1,9 [Workspace Information] x|
“Workspace File Name :
Itest »»1. Workspace Infarmation
2. Select Tools
— ™ Create Blank ‘Workspace 4 Select FeatTime 05
. 4. Startup File[H#]
C:hhest Browse...
I . _I 5. Register Mode[#]
Project Group Hame :
I E. Link Directive File(H#]
* Microcontiallers Name : Device Name : t SRR B
8. Select Debr
[7aror =] [woreFiiesen 7| FIEE CERaEE
4. Confirmation
Device Install | X
[#)%/850 Micracantrallers
Only [4-6]
Thiz will set up the basic infarmation about the warkspace and the project.
< Back! _ Cancel | Help |
Click button
New WorkSpace - Step 2/9 [Select Tools] ZI

Tool Set

1. workspace Information

»»2. Select Tools

Save | Delete 3. Select Real Time 05

Tool Wersions : 4. Startup File[#]
Tool | Wersion I 5. Registentodefi]
B: Link Directive File(#]

7. Setup Source Files

8. Select Debugger
9. Confirmation

[#) V850 Microcontrollers
Only [4-6)

¥ Select anly Installed Taols Detai Setting

—_——

Flease select the Tools from NEC Electronics to be used

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

< Back I Next » I Cancel | Help

Click | Detail Setting | button
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-

Set the version of tools as
follows.

CC78K0OR:W1.20
RA78KOR:W1.10
ID78KOR-QB:V3.40

\

J

MNew WorkSpace - Step 2/9 [Select Tools]

Tool Set:
[iChangediGelectednT[7EKOR Series Software Package /1 O0E = |

Save Dielete I

Tool Versions

Tool [ Wersion I
CC78KOR: W1.20
RA7EKOR W1.10
ID7SKOR-QB ¥3.40

¥ | Select only [mstalled Tiools

Detail Setting

1. Workspace Information
»»2. Select Taols

3, Gelect Feal Time 05

4. Startup File[#]

5 Fegister Mode(#)

B Link Directive Fle#]

7. Setup Source Files

8. Select Debugaer

9. Confirmation

[#) Y850 Micracontrollers
Only [4-6]

Please select the Tooks from MEC Electionics to be used.

<BacH Cancel Help

X
CC7OKOR | RATEKDR  [ID7BROR-GB
FlUnused | JUnused | Unused
Ewi20  [@wiin
] -]
[P 73K IR Series Software Package V1. 00(English Version) =]

incel Help

Click

Select tools as above screenshot, then click

New WorkSpace - Step

Please setup Source Files.

Source File Name

[Setup Source F

Remove
Femoye Al

%
Dovm

1. wiorkspace Information

2. Select Tools

3. Select Real Time 05

4. Startup File[#]

5. Fegister b ode(H]

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

8. Select Debugger

3. Canfirnation

[#) v850 Microcontrollers
Onily [4-5]

'ou can al:o add source files by specifying the lizt file or the folder.
'ou don't need to specify all the files here, and you can setup source files using [Project]-> [Project

Settings] later.

< Back mexm Cancel

Help

S —
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New WorkSpace - Step 8,/9 [Select Debugger] x|

Please select the Debugger.

1. Warkspacs Information Select |D78KOR-QB V3.40

artup File(#]
5 Reaister Mode(#]

E; Link Direstive File(#]

7. Setup Source Files

File name:

C:%Program Files\MEC Electronics TooksD78K0R-QBY 3. 404BIN

Option : »»8. Select Debugger

3. Confimation

(#) 850 Microcontiollers
Only (4]

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

<Back(| Mext > D Cancel Help
—
Click | Next >

New WorkSpace - Step 9/9 [Confirmation] 5'

Create the workspace and the project as follows.
1. Warkspace Information

"workzpace File Mame : ;I 2 Select Tools
test.prin

Falder : 3 Select Real-Time OS5
Cihrest 4. Startip Fil=(#]

Project Gioup Mame .
test 5. Register Mode(#]

M‘°’°°°”"?°g§'§HN amne - 6, Link Dir=ctive Fil(#]

Check the project information

Device Mame

- 7. Setup Source Files
uPD7EF1166_40

SEttIngs Tool Set Name 8, Select Debugger
[Changed](Selected1178K0R Series Software Package
Taal Versians »»8. Confimation

CC7EKORA 'W1.20
RAEROR W 10 [#] EEED[:.%C][DCUH"U"E[S
ID7SK0R-08 ¥3.40

Diebugger :
ID7EKOR-0B 340 78KOR Integrated Debugger
C:A\Program Files\MEC Electronics Tools\D7EKOR-0BY

Source Files :

-
4 »

Cancel | Help |

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

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

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

Compiler Options”, and “2.7 Check Debugger Settings”.
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5.2 Register additional source file

Now, register additional source files.

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

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

i PM+ - test.prw [ProjectWindow]

N [=ld
File Edit Find Layer View Project Buld Tool Window Help
%= -0 &FE|& 5B % = 2| 5o El e >+ =[e2E
“ [test - test || Debug Buid j| FRE N S | # H |

------ -
0| —loix]
Filess |M5mu| - [EOF]

dl

(0 Proie e

=
Assembler Oy

phions...

K1l H oz
Add the source file ko the project

[ I B 0

Add Source Files - test

Laoak, in: I E} test

[ ac
. b.c
5]

Select source files “b.c” and

“c.c”, then click

File name: |"b.c:" "ot ‘ Open i ,

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

Add Files from Folder... |

4

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

This section describes some useful techniques for the debugger (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.

oo | [ [ = w1 ]| 2 | B|B8 || Bi|Re| o8| Q4| B Z|-4]%] FA] ¢

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.

",

Go

L1
RelGo

-
Go

a
Ret

L
Step

L]
COwer

-
Res

=

Cpen

i

Load

‘ Sro

Asm

3

hem

@

ich

=)

Reg

#

SFR

!

Loc

V

Eirk.

=
Stk

Evn

5] Bl

5.3.2 Display source list and function list

When you wish to see source file list or function list, select “Browse” on menu bar, then “Other” —>
“List” to open the list window. The information in the windows is synchronized. Therefore, it is not just
for referring to the list, but it is useful when you wish to update files or functions.

_[0 | =10l
Search.J L 3 | W atch I Duick...l

X
A
28|poid main{void? ;l
21K _I
> 22 h_initial<>;
23 ETCO; |
B 25 hile €1>< %

N\ KN

N\

When you click “main”... Source window shows “main”
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5.3.3 Set/delete breakpoints

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

“B” is displayed in the line where a breakpoint is set.

Breakpoints are deleted by clicking “B”.

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

Click !;

28|poid mainCvoid>

apr ] ]l llx

21K

22 h_initial{>;
23 EI<o;

24

25 wvhile <13{

4 2

[E Source {main.c)

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

~_+

=10 %

[x

Breakpoint was set g

20|poid mainCvoid? ;l
21

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

4| | r
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5.3.4 Display global variables

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

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

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

_ioix

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

@Add Watch dialog opens. Click .

x|
| Add

Fadi © Proper © Hex © Dec  Oct ¢ Bin  Shing

M ame:

Size: i Adaptive © Bypte © Word © Doubleword

MHurmber: I
Carnicel Restore Help

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

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

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

v Use MINICUBE Extended Function
= Y Check
onitor {
1

Break When Readout: ¢ FERM Setting
Check

R ]
Fedraw Interval J\ meec |

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

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

Bwaich =T

+Adpecm_Workli6] |

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

RRM Setting...

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

close the dialog.

j Bytes | &I

ﬂ Bytes |
j Bytes |

Size Total 1 4 16 Bytes

1

-4

RRM Setting U First, click “Set” to
Addrezs Size Symbol St ~ complete the setting.
1 I'I j Bytes | Cilose g
2 | | Bytes | Restare Then, click “Close” to
3 | v | Bytes | ? close the dialog.
4 | ﬂ Bytes | Delete
=] | ﬂ Bytes | Jump
|
|
|

([=u]

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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5.3.8 Erase microcontroller built—in flash memory

If you forgot the security ID or if you set On—Chip Debug Option Byte to disable the on—chip debug
function, you cannot start debugger. For the case like this, there is the function to erase the flash

memory.

(DFirst, 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. Remember the security ID you set.

(@Use Windows Explorer to go to the path “C:¥Program Files¥NEC Electronics Tools¥TK—-driver”, then

open “exk0r32ocfg.exe”. (the directory path is for the default installation directory)
The “78KOR Starter Kit Setting” starts. Select “Erase flash memory at debugger start up” at Flash

Memory, then click .
78KOR Starter Kit Settine o [m] S

Flazh kemaory: ERASE flazh memory at debugger s@

Cancel |

@ Now, start the debugger. As you erased the flash memory with above processes, you need to enter
“"FFFFFFFFFFFFFFFFFFFF” (F x 20) in ID code on the configuration window of the debugger.

FD Cade i:! Enter “FFFFFFFFFFFFFFFFFFFF”
I********************

If you start the debugger with using PM+ debug button, the below error dialog may displayed because
the debugger remember the ID Code from previous use. In this case, click to close the dialog,
open the configuration dialog to enter “FFFFFFFFFFFFFFFFFFFF” (F x 20) in ID code, and then
re—start the debugger again.

ID78KOR-QB x|

v "_l., FFa03: Incorreck ID Code,
L
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@When you could confirm the debugger is working, open “exk0r32ocfg.exe” again. This time, select

“"KEEP flash memory at debugger start up”, then click | Setting | .

(Because there is a limit of erasing times for flash memory, it is recommended to try not to erase flash

memory many times)

(B After the debugger is started and programs are downloaded, the security ID on microcontroller
changes to the code that you set at “2.4 Set Linker Options”. On the other hand, the debugger stores
the security ID “FFFFFFFFFFFFFFFFFFFF” (F x 20). Therefore, when you close and start the

debugger again, you may get below error.

ID78KOR-QB x|

v "_l., FFa03: Incorreck ID Code,
L

In this case, click to close the dialog, then enter the code you entered at “2.4 Set Linker

Options” to “ID Code” on the configuration dialog.

For other information, refer to the user's manual “ID78KOR-QB Integrated Debugger —Operation—"".
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5.4 Circuit diagram

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