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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.
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Introduction

TK-78KOR/KG3+NET is the evaluation kit for development with Ethernet systems 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.

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

Configuration for Debugging

25 ID78K0R-Q EMO.pry
TP REE FTYW AIVav0 ETR AN I50AE IeLIQ HUEIW ANTH
| w|m|= " | & i
A HEHEE R A AR IR LR R
T _[O]x]
aknf Search. | <« | » wistch | Quick. | Refresh | Close |
manc B0 =
{J Porte ] R VS
{1 System.c
] System_uses.c Ei oid main( void )
£5) };’: gtara user code. Do not edit comment senerated b
" = 0;
i 67 P14.5 = 1;
¢ 63| TAU Channel0_Start();
69 while (1) {
10 NOP() s
71 NOPC) 5
2 }
;i /% End user code. Do not edit comment zenerated her
5 -
IB|l/* Start adding user code. Do not edit comment zererated he=!
77|V* End user code adding., Do not edit comment generated here%
- 4 | 3
mainc#il [main 001C6 I 2m 01= Bd6ms [Manual Bresk 7
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Overview

Reader

Purpose

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

programs.

Read chapter 3-6 for customizing the sample programs and the hardware.

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:

Chapter 6:

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+NET

Sample Programs
Explain functions used in sample programs

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 78KO0R.
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CHAPTER 1 Preparation

This chapter describes following topics:
—  Overview 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+NET.
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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 W1.10 (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 W1.10 (code size limited version)
Assembler for the 78KOR microcontrollers. The object code size is limited to 64 Kbyte.
This convert the assembler code for 78KO0OR into object program. The object program will be
used for debugger.

@ 78KOR Integrated Debugger ID78KOR-QB V3.30
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+NET and PC.

@ Sample program
WEB server sample program
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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

Lp

Befare p

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

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

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

and FAQs.

<6> Exit

Terminate the setup.

@ Click the “Install”
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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+NET 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 w10 11.251KB
CCY8KOR v1.10 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 v3.30 36,384KB
1D7EKOR-QE V3,30 Documents 11,652KE *
E splain:
_I Dirive:; C:
Avallable Space:
LI B3,753.472KB
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
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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.

LUSER LICEMSE AGREEMENT
IMPORTAMT-READ CAREFULLY:

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

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

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

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

< Bac! «‘ Yes HNo |

® Enter the product ID, and click .

* The product ID is available on the other sheet.

InstallShield Wizard x|

Please enter the product ID of the product. &

Enter Product D

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

Froduct [D ||

InstallShield

<Back(| Mewt » I) Cancel

@ It starts copying the files.
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Click when “Select Files” installation wizard dialog opened.
x

Select the kind of installation file :

¥ For 78KORAKES
V¥ For 7BKOR/KF3
¥ For 7BKOR/KG3
¥ For 7BKOR/KHE
¥ For 78KORKI3

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+NET.

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



TK-78KOR/KG3+NET 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 Kbytes.
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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+NET.

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+NET.

First, connect the TK-78KOR/KG3+NET to PC with USB extension cable.
Make sure that the setting of JP1 is the same as below.

Setting of JP1
Jumper Open
(Supplying power from EXT-232C board)

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”
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1.3.1 Installation on Windows XP

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

Select “No, not this time” and click :

Found New Hardware Wizard

YWelcome to the Found New
Hardware Wizard

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

Fead our privacy policy

an Windows connect to Windows Update to zearch for

Select “No, not this time” leoftwarne?

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

Click “Next”

Click Mext to continue,

test = ][ Cancel

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

Found New Hardware Wizard

Thiz wizard helps you install zoftware for:

IUSE Device

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

What do vou want the wizard to da?

O Install the software automatically [Fecommended)

”

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

Click Mezt to contitiue.

< Ba ” test = Cancel
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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 zearch and installation options.

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

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

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

JELC Electronic

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

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

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

Hardware Installation

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

MELC Electranics Starter Kit Vintual UART

haz not pazsed Windows Loga testing to verify its compatibility
with Windowes =P, [Tell me why thiz testing iz important. |

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

Cantifiug Arigway STOF Inztallation
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6.  The installation of “NEC Electronics Starter Kit Virtual UART” driver is completed.

Click .

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finizhed installing the software for;

(3 MEC Electranics Starter Kit Vintual UART

Click Finizh to close the wizard.

Click “Finish”

7. Go to “1.3.3 Completion of USB Driver Installation”.
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1.3.2 Installation on Windows 2000

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

Select “No, not this time” and click :

Found Mew Hardware Wizard

Welcome to the Found New
:{;‘ Hardware Wizard

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

Click “Next”

To contitive, click Mext.

< Bach: I Meut » I Cahicel

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

Click .

Found Mew Hardware Wizard

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

Thiz wizard will complete the installation for this dewvice:

@ USE Device

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

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

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

Select “Search for a suitable driver for my

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

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

Click :

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

Search for driver files for the following hardware device:

@ USE Device

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

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

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

¢ Back I Mest > I Cancel

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

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

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

Cancel |

Select the driver directory

Copy manufacturer's files from:

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

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

The wizard found a driver for the following device:

@ USE Device

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

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

Click “Next”

< Back I Meut » I Cahicel |

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

Click .

Found Mew Hardware Wizard

Completing the Found New
:{;‘ Hardware Wizard

_\> MEC Electronics Starter Fit Witual UART

windows has finizhed installing the software far this device.

Click “Finish”

To cloze this wizard, click Finigh.

\4

¢ Back I Finizh I Cancel

7.  Go to “1.3.3 Completion of USB Driver Installation”.
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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 is not in use, you can
use this port number for connecting TK-78KOR/KG3+NET.
When you change the USB port connection, the COM port number will be changed as well.

CAUTION

*Do not do “Hardware Modification Scan” when you communicate with the target device.
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1.4 Sample Programs

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

1.4.1 Preparation of Sample Programs

@ Insert the CD-ROM disk in the CD—ROM drive of your PC. The [NEC Electronics Microprocessor

Development Tools Setup] screen automatically appears.(if this screen does not appear automatically,
start setup.exe from Explorer. etc.)

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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a Sample Programs - Microsoft Internet Explorer - |EI|5|
File Edit Wew Favorites Tools  Help ﬁ
d=fack ~ = ~ Q) ) | Qi Search [GFavorites EfMedia £4 | Ey S

Address @E:\DOQSAMPLE_E.HTML ~| @eo |Links e

Sample Programs

‘Welcome to TE-7ERKIRE GEHET world,
The purpose of sample programs 15 to expertence TE-TSKOR/KG3+NET.

Sample programs consist of the following items.

« TE7SEOR
o EG3+HET

. Pty
n TEEOEAMNET prw : The workspace of the WEB server sample proglam.

Click the Tnk of TE -78K0R/EG3+NET sm@- and install the sample programs,

« TE-78K0R/EGHNET sample program
. 'I'K-?SKURJ"KG3+NE']]‘ evaluation kit Uzer's manual

Eefer to the User's manual abput usage.

-

€l I [ | |2 Localintranet 4
|

@) Click the “TK-78KOR/KG3+NET Sample Programs” link , the following download confimation window
appears.

File Download x|

looks suspicious, or you do nat fully tust the source, do not open or

@ Some files can harm pour computer. 1f the file information below
zave this file.

File name:  TE78KOR.EXE
File type:  Application
From: E:\SAaMPLE_E

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

whould you like to opey file or zave it bo pour computer?

Cahicel Maore Info

ways ask before opening this e of file

@ Click the butten.
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Save in: IQ Local Disk [C:) j - EF -

[:I Documents and Settings
| 1Program Files

1 WINNT

[:I WlTemp

File narne: TF:_F"EIFZ_I:IF:.EZZ=-=ZZE j ( Save >

Save as ype: IAppIication ﬂ Cancel

®) 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 ¥KG3+NET

F ¥inc

| L ¥uip—-1.0

F ¥ib

| ¥prj

L ¥src
|— main.c
|- timer.c
|- uart.c

L ¥webserver
|- httpd—cgi.c

|— httpd—fs.c

|- makefsdata.exe *--

L yfs

- 404.html

- index.html

- ¥cgi

|- iostat

|— nwstat

L ¥css

* User program directory
= include files

= ulP include files
* Object files of evaluation kit software (unable to modify)
* Project files

* User program source files

= Main routine file
= Timer file
+ UART file

==+ Web application program source files
= CQGlI file that is used in Web contents
|— httpd—fsdata.c -

* Web content data file that is produced by makefsdata.exe
= File that is used for displaying Web contents
Executable file for creating Web content data file
= HTML files created by user
» HTML file for “File not found”
» HTML file for top (home) page.
= CQGl files crated by user
= CGI file for displaying I/0 port
CGl file for displaying network address

|— uart2web- -+ CGlI file for displaying UART to Web
L web2uart

CGl file for displaying Web to UART
* CSS files created by user

L header.css
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CHAPTER 2 Experiences

In this chapter, you will experience how to use the development tools with using the sample programs.
The development tools are :

— Integrated Development Environment (IDE), PM+

— Integrated Debugger, ID78KOR-QB

You will use the programs that you prepared in “1.4 Sample Programs”, as the sample programs for
TK-78KOR/KG3+NET.

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.



TK-78KOR/KG3+NET User’ s Manual

The overall steps are as follows:

2.1 Start PM+

&

2.3 Load Workspace

&

2.4 Set Linker Options

2.5 Set Compiler Options

&

2.6 Create Load Module Files

&

2. 1 Check Debugger Settings

&

2.8 Check Board Settings

&

K Run Programs
2.9 Start Debugger

2.10 Run Programs

&

2.11 Stop Programs

&

\\\\‘¥ 2.12 Close Debugger

¥

2.13 Quit PM+
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2.1 Start PM+

Let’s start using the development tools.
First, start the PM+

Select “Windows Start Menu” —=> “Program” —> “NEC Electronics Tools” —> “PM+ V6.30".

-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
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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] (=] B3]

File Edit Find Laysr Yiew Project Buld Tool Window Help

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

I E| =L

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

\ L 8y

For Ho, press 1 \\ \\I_I_I_IW!W!W Y
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 6 Other Information”.
The workspace has information about the build environment for the sample programs.

Select “File” on menu bar and “Open Workspace...”.
Then, select “78KOR+NET.prw” under the directory “TK78KOR¥KG3+NET¥prj¥”.

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

— [EOF] ﬂ

.:l-l. d -H

Close Workspace.

Save Chrlts
Save As..

Change Source Fle Mame. ..
Save Al Source Filzs

Prink Prewiew
Print.... Crl+P

Recerit File

Recent Warkspace:

Exit PM+

A

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

Look in: IL’f}Dli j = EF

Select the directory that
contains the sample

\ programs.

g —

File name: |?8KDF|+NET.prw ‘ D

—

Files af bype: IWlespace File(" pr] | Cancel |
Help |
¥

Select “78KOR+NET.prw”, then click .
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\

Workspace name: “78KOR+NET .prw”

\

. PM+ - T8KOR+NET.prw [DutPut]
File Edit Find Layer View Project Bulld Tool Window Help

Load the workspace file

"78KOR+NET.prw"
[B@-DESE|8R| 500 Hfe N P
| [7BKOR+NET - 78KORNET =] [Debug Buid Tk 2o X Mj\—/
R ioi
Fies | bema | - [[EOF] -
< Project group
513 Includ Files \
[:I Project Related Files \
L[] Other Files
Project
KN o

The workspace file “78KOR+NET.prw” contains one project called “78KOR+NET”. You will use this
project “78KOR+NET”.

CAUTION:

Please ignore when you get a prompt saying “files could not be found”. This may occurred when
the installation directory is not a default.
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2.4 Set Linker Options

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

— Outputs from debugging

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

— Watchdog timer

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

2.41 "Output1” Tab

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

Linker Options 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:
-o7 BKOR+ME T Iraf -goB5h, 3FCO0K 1024 -qidFFFFFFFFFFFFFFFFFFFFR -
-pf8K0OR+ME T.map -gb00FFFFh -b78E0R_MET lib -b7ak.0R_LUIF. lib -bel0rm. lib
-bizl0rm. ik -belTrroflib -, b - C:AProgram FilessMEC Electronics _I

(] I Cancel Apply | Help |




TK-78KOR/KG3+NET User’ s Manual

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

Also, you can specify the load module file name.

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

on—chip debugging function of the microcontroller.
* For details of “Control value”, refer to the user's manual of 78KOR/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 “6.3.8 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:

|?EKEIF|+NET.map . Browsze... |

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:

-0f BEOR+MET . Imf -goB5h, 3FCO0W, 1024 -gidFFFFFFFFFFFFFFFFFFFFH -
-prek0R+MET. map -gb00OFFFFh -by8K.0R_MET lib -bFak0FR_UIP.lib -belOrsm. lib
-bezl0rrn.lib -Bel0rmaf.lib - ik -C: AProgram Files\WEC Electronics S

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).



TK-78KOR/KG3+NET User’ s Manual

2.5 Set Compiler Options

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

— Use multiplier and divider

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

2.5.1 “Extend” Tab

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

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

Compiler Options x|

Freproceszor | 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

-1 hinchuip-1.00-1 Nns -2p

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

-1 hinchuip-1.00-1 Nins -2p

K0

0k, I Cancel Spply | Help |
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2.5.3 “Preprocessor” Tab

Select “Preprocessor” tab, and enter ”.¥inc¥uip—1.0,.¥inc” in the “Include Search Path”.

Compiler Options x|

Estend I Others I Startup A outine
Frepracessar | temaory Model I Drata Azzign I Optimize I Debug I Cutput

Define Macrof-d] :

= Edi. |

IIndefine kM acrof-u] :

= Edi. |

Include Search Path-] :

inchwip-1.0,. Ning | Edt. |

Command Line Options

- hinchuip-1.00-1 Nk -2p

KO

] 4 I Cancel Apply | Help |
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2.6 Create Load Module Files

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

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

55 PM-+ - 78KOR +NET.prw [OutPut] w3
Fle Edt Find Layer Wiew Project Buld Tool Window Help
o 2 B = -
|2 - DS SR 4E | Rl —Hl+*+-[BE?]
| [7eraRnET - 7ekaRenET = |[Dsbug Buic HIECY - XA ‘
1o/ x|
Fies | pemo |
=0 7BKOR+NET : 1 Project(s)
63 78KORsMET
(23 Source Files
(2 Inchude Files
(22 Project Related Files
(22 Other Files . .
Build process is executed
;
Ll oz
N Lt fren
FPM+ - 7BKOR +NET.prw [OutPut] =] 3
Fle Edt Find Layer ¥iew Project Buld Tool indow Help
|2 s8R+ e W Hie»+-wEle]
| [7exoronET 7aroReHET =] [Debug Buid H| & & & X E |
= rojectwindan o T — R
Fies | Wemo | "C:\Program Files\NEC Electronics Tools)CCTEKORYWI.10Vbin—
= - Compilation complete, 0 erroris) and O warning(s) fov
E‘. 78KOR+NET : 1 Project(s] | "C:\Program Files\NEC Electronics ToolshCC7SKOR\Wi.104binic
B 78KOR+NET - Compilation complete, 0 erroris) and 0 warning(s) fm
(33 Source Flles - "CiVProgram Files\NEC Electronics Tools)CC78EORYW1.10%binc
(1 Include Files - Compilation complete, 0 error(s) and 0 warning(s) fou
(1 Project Related Files - "C:\Program Files\NEC Electronics Tools)CC7SKORYWI1.10Ybinic
(D OtherFiles x| erroris) and 0 warning(s) fo
ronics ToolshCCTSKOR}WL.10\binkc
.
1 13500: Build completed normally, erroris) and 0 warning(s) _fr‘"
ronics Tools\RATSKORVWL.10\bin' .
(5] and 0 warning(s) found.d
ronics ToolsiRATSKORYW1.10Vbin\c
0 error(s) and 0 warn:
v
- Build Total erroz(s) : 0 Total warning(s) : O [EOF]
] "z
[ L1 1 friie 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...”.

i PM+ - TBKOR+NET.prw [DutPut] ol x|
File Edit Find Layer Yiew Project Build | Tool Window Help
. =~ B Compiler Options. .. ﬁ_ - I_’_
J 2 L& n | % &| é‘) =1 Assembler Options, .. | 9 | !E E‘. ?
| [78KOR+NET - 78KORNET =[Debu  Linker Options... LR &R H
Cbject Converter Options. ..
o - -101
Files |Memo| ( ) — HEC Electronics Tools\CCYEKEORYWL.10%hinhe
- ete, 0 errori(s) and 0 warningis) fou
E‘"- 78KOR+NET : 1 Froject(s] Register Eton T, LS\ NEC Electronics ToolshCCTSEOR,UL.10%binyc
Eﬁ ?8K0H+NE_T Start up Ex-fool F plete, 0 error(s) and 0 warningi(s) fo
- Sourcs Files LS\ NEC Electronics ToolshCC7EEORYW1.10%kinYc
(3 Include Files File Compare. .. lete, 0 error(s) and 0 warningi(s) fol
(0 Project Related Files Device File Installer LSYNEC Electronies ToolshCC7SKDRY WL, 10%binhc
(1 Other Files P+ Settings lete, 0 error(s) and 0 warningis) fou
Fort ==Y NEC Electronics ToolshCC7SEORLYUL.10%binhc
CLstOmize. . lete, 0 erroris)] and 0 warningi(s) £on
=3\ NEC Electronics ToolshRATEEORYW1.10%hink !
Record the Key Operations 0 error(s) and 0 warning(s) found.#
Flay Back =shNEC Electronics Tools'\RAVSEORWWL1.10%kbinhc
Save the Key Operations.. . n Complete, 0 errori(s) =and 0 warn:
Load the Macra File. .. )
Play Back the Macra File. . ri{z) : 0 Total warningi(s) : 0O [EQF]
Reqister the Macro Files. ..
Flay Back the Register Macra B
w
KN A

Change debugger settings T [t et [ 4
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Check if “ID78KOR-QB V3.30 78KOR Integrated Debugger” is selected on “Debugger”.

Debugger Settings

Select Debuager e —

Debugger:

File M arne;

Optior;

Debug Target
Debug Target File:

| C:ATK 78K OR MK G 3+NE TprisTBKOR+NE T If |

¥ | 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 V3.30 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+NET with USB, you should check the setting of JP1

on the TK-78KOR/KG3+NET.
Set CN1 on TK-78KOR/KG3+NET and CN1 on EXT-232C board as shown below.

J1 Setting

1-2 Open
3—-4 Open

Connect LAN cable

Q0000000000
0000000000 DO.
[oNoNoRoNoRoN o]
@ i{eNoloNoNoNoNoNo o]
OOOOOOOOOOOO
COoO0O00000O0OO0
' DO0O00Q00O0O0OCOCO
COOODOOO0OOO
cepooocooOO
loloNoNoRoNoNoNoNe]
CO0O00O0OOCQOOO0O
Q0000Q00O0Q00QOQOC
00000000000
QO0QO0oO0O0OOO
o [elloNoNeoNoNoN oNoNolo]
00000 OQO0O0O0OOQCO00O0O000
rOGDDOOuOOODOOOOOOO
COoO0O0OOCO0CO00O0CQCO
(sHoNoRoNoRoNeNoNeoNol o ol oo}
0000000000 OOCO

(0]

(e elo]

N 0000
(o] (e} e}
CC0O00OQQOCOOOOOQOQOO
(o] (o }{o]
(o] (s o]
o]

OOOOOGOGO
000000000

0000000COOO0OOO
O0O0OOCQOOCOOOOCOCO

00000
00000
OC000O
leNeNoNe]
o000

(o]
Le]
(o]
o]
o
(o]
(o]
Q
2]

(o]
o
(o]
(]
o
o

Connect AC adapter

After the switch settings are completed, connect the PC to CN3 on TK-78KOR/KG3+NET with USB

extension cable.
Connect CN2 and PC with LAN cross cable.
Supply power by connecting bundled AC adapter to CN3 on RS-232C board.

LED1 is lighted when CPU gets power supplied.

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.

i
Fie Edt Find Layer View Projct Buld Too Window Help
|2-DSE|SR|LmE[We= ¢+ smmz |
[7BKORNET - 78KORNET | [bebug Buid S| & & G W
=oix| =l0lx|
- "C:\Programw Files\NEC Electronics Tuals\CC?EKDR\m.1D\bm\§
= - Compilation complete, 0 error(s) and 0 warning(s) fou
=% 7OKUANET : 1 Projeci(s) - rCi\Prograw Files\NEC Elsctronics ToolshCC7EKOR\UL.10%bin\c
= BKOR+NET - Compilation complete, 0 error(s) and 0 warning(sj fou
(3 Source Fies - "C:\Program Files\NEC Electronics Tools'CC78KOR\U1.10%binlc
0 Include Files - Compilation complete, O error(sl and 0 warning(s) fou
(0 Project Related Fies - "C:\Program Files\NEC Electronics Tools)CC78KOR\T1.10%bin\c
(1 Other Fies - Compilation complete, 0 error(s) and 0 warning(s) fou
- "C:\Program Files\NEC Electronies Tools)CC7EEOR\UL.10%bin\e
- Compilation complete, 0 error(s) and O warning(s) fou
- "C:\Program Files\NEC Electronics Tools)RA7EEOR\UL.10%binl:
- Link complete, 0 error(s) and 0 warning(s] £
- rC:\Program Files\NEC Electronics ToolshRA78
- tbject Conversion Complete, o error
-+
- Build Toval error(s) : 0 Total we

ID78KOR-QB is launched

For Help, press F1 —r— [Lr it frete 4'
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“Configuration” dialog is opened.

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

—LChip
Mame: uPD I?BF‘I‘IEE_AD v| ak. )

ancel
r Internal RO /Rabd

g Rest
Intermnal BOk: |25B 'I F.Buytes e |
= Praject...
Internal Rabd: I12288 'I Butes =

About...

- Failzate Break anitor Clock ———— = |
Help

Detai.. % Spstem  ( User R —

—Main Clock

) Clock Socket @ Extemal € System INUHB 'I MHz

— Sub Clock [Peripheral]

& Ewternal © System INDne vI kHz

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

€ TO0L0 @ TOOLO+TOOLT

— Peripheral Break —————— Flazh Programming |~ T arost

[~ Categomy A [Timer) & Permit % Connect
[~ Category B [Serial etc] || & Mot Permit ) Mot Connect
b azk

[T w7 [T TARGET RESET I INTERMAL RESET [ KAl

—Memary Mapping
Access Size: (¢ 8Bt 1EEit

Add
e emong Attribute; Mapping Address:

[Targe | - _ Dekete |

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

ID78KOR-QB |

\?{) WF700: Do you want ko download Load Module File?

Yes Mo |
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CATRERIRNKGI+NE T a7 8KIR+NET
object: loading...

ID78KOR-QB starts and downloading the

program to flash memory.

Cancel

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

{% ID78KOR-QB : 78KOR +NET.prj =10l x|
File Edit Yiew Option Run Ewent Browse Jump Window Help

Search.. | << | > | Watch | fuick. | Refresh | Close |
75

a4 init_routine{l;
net_routine(2;

3
)
~J

oid init_routinedwvoid?

»% Initialise 78KBR/HGI =~
hdw_init<{>;

»% Initialise timer /

timerB_init(2;

EI(>;

»% Initialise the ulP TCP/IP stack. »/

wip_init{>;

the

»% Initialise
httpd_init{d;

app. */

s% Initialise the device driver. %/
etherdev_init{);

s% Initialise the ARPF cache. s/

uip arp_initCds

main.c#2f a00os

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

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

The sample program runs.

init_routine(>;
net_routine();

FEX

oid init_routined(woid)

#% Initialise 7BKBR/KG3

hdw_init{);

»# Initialise timer =/
timer@_init(2;

EIC>;

ulP TCP/IP stack.

the

*/

s% Initialise
uip_init{);

Run the sample program

»# Initialise the app. =/
httpd_initdd;

»# Initialise the device driver. =/
etherdev_init();

ARP cache.

## Initialise the =/

uip arp_init(ds

|main.c#26 [ooooe

% [D7BKOR-QB : 78KOR +NET.pri =13l x|

Fle Edt View Option Run Event Browse Jump Window Help

1w |m = | = | SIS M| BN Q|| 2-8]6| BB ¢ W@
Search.. | ¢ | >3 | Watch | Quick.. | Refiesh | Close |
N —

> init_routine(>;
net_routine{;

FX
)
~J)

20|
gé oid init_routinedvoid?
33 ## Initialise 7VBKBR/KG3 =/

hdw_init(2;

#% Initialise timer =/

il timerB_initd{d;
e EIC)s;
»# Initialise the uIP TCP/IP stack. =~
[ uip_init{>;
»#* Initialise the app. =/
e httpd_init{d;
#% Initialise the device driver. =/
il etherdev_init{);

»% Initialise the ARP cache. =/

wip_arp_init(>;

When programs are running, the status bar will be red.
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Start Web browser on PC and access “http://192.168.0.200/”.
Confirm the following page is displayed.

<} Cannot find server - Microsoft Internet Explorer =10l x|
J File Edit Wiew Favorites Tools  Help '1.'

J eﬁack - -\) d ﬂ :j|fjﬁearch “}\S‘Famrltes €}| [ ':v :; ==

| Address | &] http:/[192.168.0.200 | B ||Lnks

=)
78KOR/KG3+NET

Sample Menu

Metwarlk address
Y0 port status
Web to UART
LART to Web

s

|&] Done I_ I_ I_ I_ I_ |4 Inkernet

g You could confirm the sample program is working.

@® When the page is not displayed, check the network address setting of PC.

Setting example of network address

IP address 192.168.0. XXX (XXX=0~255)
Subnet mask 255.255.255.0

@For more information about the functions that are used in those sample program, see “Chapter 4

Sample Programs”.


http://192.168.0.200/
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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”.

Search.. | << | > | Watch | @uick. | Refiesh | Close |
g init_routine();
e net_wroutine();
e
boid init_routinetwoid>

s* Initialise 78KBR/KG3 *~
e hdw_init (s

s% Initialise timer %~
b timerd_init<);
be EI<>;

s% Initialise the ulP TCP/IP stack. *~
be Wip_init<;

s% Initialise the app. %/
e htetpd_init(;

s% Initialise the device drivew. %~
iad etherdev_init<);

s Initialise the ARP cache. %/
b wip_arp_init(;

Stop the program

DTBKOR-QB : TBKOR+NET.pij =13l x|

File Edit ¥iew Option Run Event Browse Jump Window Help

e m = w2 | S|E0| BT QA &E B4 B

Search.. | << | > | Watch | Quick. | Refiesh | Close |
25
e hﬂ init_voutine(>;
el 27 net_routine{d;
iad 28
29
36
g% poid init_routinedvoid)
33 ## Initialise 78KOR/KG3 =/
il 34 hdw_init (35
35
36 /# Initialise timer =/
e 37| timerB_init(2;
38
iad 39 EIC>;
48
41 ## Initialise the ulP TGP/IP stack. #/
pe 42 wip_init¢os
43
44 ##* Initialise the app. =/
iad 45 httpd_init(>;
46,
47 /% Initialise the dewvice driver. =/
il :g etherdev_init<);
58 /% Initialise the ARP cache. =/
51 wip_arp_init(>;

[0368a [115979.0ms [Manual Break

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 : 78KOR +NET.prj =101 x]

File Edit Yiew ©Option Run Event Browse Jump ‘Window Help

@200 o & | glE|m| BEw Qlasn =

Save As...

Close
Daownload. ., tch | Quick.. I Refresh | Cloze I
Load Module...
nit_routine(d;
Wt et_routine{>;
Project 3
Enviranment 3
_routine{void>

Debugger
nitialise 78KBR/KG3I =~
3103

= Initialise timer =/
iad 37 timerB_init{>;

38
iad 39 EI<{>;

48

41 ##* Initialise the ulP TCP-/IP stack. =~
3 42 wip_init(>;

43

44| +% Initialise the app. =~
iad 12 httpd_init{>;

47 ##* Initialise the device driver. =~
f 48 etherdev_init(>;

49

50| /% Initialise the ARP cache. =~

uip_arp_init{>;

The exit confirmation dialog is displayed.

|main.c#26 rmain |oooDa [ |ous 4

ID78KOR-QB x|

? i This will end your Debugger session,

Do you wank ko save the settings in the project File 7

Yes Mo | Zancel |

If you click , it saves the settings in the project file, and then closes the ID78KOR-QB. It is
recommended to save the settings as it saves the window you used, window size, layout, etc.
If you click , it does not save the settings and closes the ID78KOR-QB.
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2.13 Quit PM+

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

PM+ - T8KOR +NET.prw [DutPut] o [m] ll
File Edt Find Layer Yew Project Buld Tool ‘Window Help
New e+ 2| G
B rece >|| & » + = = 7
ot e || =l 1E-1=
Insert il Drebug Buid j‘ LAk .}‘.-ljjﬁ m |
Close
— BllalEfrowea: =loix]
e Workspace, ., ———
Open Workspare. .. "CihProgram Files\NEC Electronics '1'|:|als\CCT‘EDKDR\UI.].D\}:n:.n\aA
ey T L |- Compilation complete, 0 error(s) and 0 warningi(=s) fov
Close Workspace - "C:\Program FilesWMEC Electronics ToolsiCC78KORWT1.10%Vbinkc
P - Compilation complete, 0 error(s) =and 0 warningi(s) fou
Save g - "C:\Program FilesWNEC Electronics Tools)CC78KORWTW1.10%Vhbinkc
Save As... - Compilation complete, 0 error(s) and 0 warning(z) fo
- "C:\Program FilesWMEC Electronics Tools\CC7SKORWW1.10Vhinkc
Change Source File Karme. ., - Compilation complete, 0 erroris) and 0 warning(s) Lol
savE Al seurcelfiles - "C:\Program Files\NEC Electronics Tools)CC7SKORYT1.10%binic
Brint Preview - Compilation complete, 0 error(s) and 0 warningi(s) fou
o . - "C:%VProgram FilesYNEC Electronics Tools'RA7SKORYWL1.10%binh !
fine . i - Link complete, 0 error(s) and 0 warningis) found. ¥
Recent File - "C:\Program Files\MNEC Electronics Tools'\RA7SKOR\UL.10\bin\c
- COhject Conversion Complete, 0 error(s) and 0 warn:
Recent Workspace _—
- Build Total erroris) : 0 Total warning(s) : O ¥
-+
- Download C:% TE7SKOR)KGI+NET pr iy 7SEORHNET. lnf to the debugc
&=
Kijl| H s
Exit PM+ and prompt to save the files I Lt et 18 2

PM+ is closed.

The experiences section ends now.
You can find more information how to use the development tool and information about other useful
features in “Chapter 6 Other Information”.
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CHAPTER 3 Hardware Specifications

In this chapter, the hardware of TK—-78KOR/KG3+NET will be explained.

Microcontroller U1 PD78F1166GC *78KOR/KG3
Microcontroller supply Voltage 3.3V

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

Clock Internal high—speed oscillation clock: 8MHz
Internal low—speed oscillation clock: 240
kHz

Ethernet controller ASIX AX88796B

Ethernet 10/100Base-T (RJ-45)
TK-78KOR/KG3+NET usB (A Type Connector .for debug.ging)
Extension connector (40pin 2mm pitch
header socket)

Connector for TK-78KOR/KG3+NET (40pin
2mm pitch header pin)

RS-232C (D-SUB 9pin plug)

Extension I/0 (Same as signal 1/0 of
TK-78KOR/KG3+NET extension connector)

AC adaptor input

Interface

EXT-232C

5V (You can use USB bus power when you
Power supply voltage need to use TK-78KOR/KG3+NET

stand-alone)

W75xH38xD20mm (TK-78KOR/KG3+NET)
W138xH81xD25mm

Dimension
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3.1 TK-78KOR/KG3+NET Function Layout

CN3 (For Debugging)

40

Wag

CN1

=L

i
™
c

| e

||

|| e
=
e
e
L
=
e

|
C
-
[l
-
=
e
=4
™~

1INFEON/HOVEL,
| ||.Ju.-¢u.4uduuuuuuuuuuu

WA 1-015 (3 ¥BLIO-29

CN2 (RJ-45)

3.2 TK-78KOR/KG3+NET Function Details
3.2.1 J1

JP1 is the jumper switch pin to select power supply.
When you need to use USB bus power, short 1-2 and 3—4 with jumper pins. When you use EXT-232C
board, do not use jumper pins.
J1

1-2 Short Supply power to microcontroller by USB bus power.
(Do not use EXT-232C board connected.)
3-4 Short Supply power to LAN controller by USB bus power.
(Do not use EXT-232C board connected.)
Open Supply power to the EXT-232C board by AC adapter.

3.2.2 CN1

CN1 is the extension connector for connecting EXT-232C board.
With using Samtec TMM-120-01-G-D connector (2mm pitch header pin), you can connect other boards
as well.
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CN1
Pin No. Destination CPU Pin Remarks
1 P60/SCLO
2 P61/SDAO
3 RESET CPU Reset Output
4 - CPU Reset Input
5 P40/TOOLO
6 P41/TOOL1
7 FLMDO
8 P42/T104/TO04
9 P43/SCKO1
10 P44/SI101
11 P45/S001
12 P46/INTP1/TI0O5/TO05
13 P47/INTP2
14 P120/INTPO/EXLVI
15 P140/PCLBUZ0/INTP6
16 P141/PCLBUZ1/INTP7
17 P142/SCK20/SCL20
18 P143/S120/RxD2/SDA20
19 P144/S020/TxD2
20 P145/T107/TO07
21 P00/TIOO
22 P01/TO00
23 P02/S010/TxD1 Use for EXT-232C
24 P03/S110/RxD1/SDA10 Use for EXT-232C
25 P04/SCK10/SCL10
26 P131/TI06/TO06
27 P150/ANI8
28 P151/ANI9
29 P152/ANI10
30 P153/ANI11
31 P154/ANI12
32 P155/ANI13
33 P156/ANI14
34 P157/ANI15
35 P111/ANO1
36 P110/ANOO
37 VDD Power Supply for CPU (3.3V)
38 _ Power Supply for LAN Controller
(3.3V)
39 GND
40 GND

3.2.3 CN2

CN2 is the RJ—45 connector for Ethernet 10/100Base-T.
Use cross cable when you connect to PC directly, and use straight cable when you connect to router.

3.2.4 LAN Controller
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The board mounts AX88796B, LAN controller by ASIX. You can make Ethernet communication with
IEEE802.3u 100BASE-TX from CN2 connector.

Connection between CPU and LAN controller

) Signal ) )
CPU Pin ] . AX88796B Pin Logic
Direction
EX16-EX21 - SA0-SA5
EX0-EX15 < SD0-SD15
P16 - CSn Active-Low
RD (P64) - RDn Active-Low
WRO & WR1 - WRn Active-Low
P17 - RSTn Active—Low
INTP4 (P31) — IRQ Programmable
INTP3(P30) — PME Programmable

Reset LAN controller
Use P17 port to reset the LAN controller.

= Access to LAN controller

Access to LAN controller with setting the external bus to 16bit separate bus mode.

For chip select (CSn) of LAN controller, use P16 port. Set this low level when you access to LAN
controller.

3.2.5 CN3

CN3 is a USB connector for on—chip debug

3.2.6 LED1

This is the POWER LED. It is lighted when it gets power supply.
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3.3 EXT-232CFunction Layout

DSUB1 (Dsub-9pin)

CN1
GND

MADE IN JAPAN

RoHS
S5=o CompPliant

Universal area

3.3V
000000
. -0 tw O0LCO000000000O0O
EXT=232C
PL-GE AL A
GND
/ CN2 (Extension 1/0)
CN3

3.4 EXT—-232C Function Details

3.4.1 CN1
CN1 is a connector for TK-78KOR/KG3+NET.

3.4.2 CN2

CN2 is an extension 1/0. (connector is not mounted)
When you use TK-78KOR/KG3+NET, the same signal as CN1 connector on TK-78KOR/KG3+NET is sent.

You can connect other external circuit.
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CN2
Pin No. Signal Remarks

1 P60/SCLO
2 P61/SDAO
3 RESET Reset Input from CPU
4 T_RESET Reset Output to CPU
5 P40/TOOLO
6 P41/TOOL1
7 FLMDO
8 P42/TI104/TO04
9 P43/SCKO1
10 P44/S101
11 P45/S001
12 P46/INTP1/TI0O5/TO05
13 P47/INTP2
14 P120/INTPO/EXLVI
15 P140/PCLBUZ0/INTP6
16 P141/PCLBUZ1/INTP7
17 P142/SCK20/SCL20
18 P143/S120/RxD2/SDA20
19 P144/S020/TxD2
20 P145/TI07/TO07
21 P00/TIOO
22 P01/TO00
23 P02/S0O10/TxD1 Use for EXT-232C
24 P03/S110/RxD1/SDA10 Use for EXT-232C
25 P04/SCK10/SCL10
26 P131/T106/TO06
27 P150/ANI8
28 P151/ANI9
29 P152/ANI10
30 P153/ANI11
31 P154/ANI12
32 P155/ANI13
33 P156/ANI14
34 P157/ANI15
35 P111/ANO1
36 P110/ANOO
37 VDD 3.3v
38 VDD 3.3V
39 GND
40 GND

3.4.3 CN3

This is the connector for AC adapter. Please, connect the bundled AC adapter (+5V).
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3.4.4 DSUB1

DSUB1 is a D—sub 9Pin connector for RS-232C communication. It makes serial communication with
using UART1 on 78KOR/KG3.

RTS and CTS signal, DSR and DTR signal are connected on the board. To change the connection, you
can cut the default short pad P1 and P2 using cutter.

Microcontroller CNT1 MAX3232 DSUB1
P03/RxD1 ROUT RIN RxD
P02/TxD1 TIN TOUT TxD
RTS
PO  ¢rs
DSR
P2 O bR

DSUBI1
Pin No. Signal Destination CPU Pin
Name

1 N.C.
2 RXD P03/S110/RxD1/SDA10
3 TXD P02/S010/TxD1
4 Connected to Pin6
5 GND GND
6 Connected to Pin4
7 Connected to Pin8
8 Connected to Pin7
9 N.C.

Shell N.C.

3.4.5 Universal Area

The kit has the universal area. Users can use this to develop custom circuit.
Also, There are GND and 3.3V power supply upper and under the universal area.
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CHAPTER 4 Sample Programs

In this chapter, the sample programs are explained.

4.1 Sample Program Overview

This is the Web server program that can run with 78KOR built—in memory.
As soon as you get TK-78KOR/KG3+NET, you can start evaluating the Web server functions.

When you develop user applications, you can refer to the sample code as the source code is available.

4.2 Sample Program Structure

Sample Software

Sample Application ulP Protocol Stack

Web Sample Application

Network Address Display Sample

1/0 Port Display Sample

| Web — UART Display Sample |
| UART — Web Display Sample |

| Provided with Source Code |

| Provided with Library |

For details about the sample programs, refer to “TK-78KOR/KG3+NET Evaluation Kit User's

Manual —Practice—"
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4.3 Use Sample Programs

Following functions are available in the sample application.

Functions Overview
Display Network Address It displays MAC address, IP address, net mask, and gateway of
TK-78KOR/KG3+NET.
Control I/0 Port It controls 1/0 port of TK-78KOR/KG3+NET.
Control Serial It makes serial communication between TK-78KOR/KG3+NET and
terminal software.

Each application can be used with following steps.

Install Software — With referring Chapter 2, start the debugger and

| write sample programs.

Connect Equipments

Execute Functions
-Network Address
-1/0 Port
-Serial

4.3.1 Preparations

System requirements for evaluation PC.

CPU Pentium3 800MHz, equivalent, or higher
Memory 128MB or higher (256MB recommended)
oS Windows 2000/ XP

Web Browser Internet Explorer 6.0 or higher

Ethernet 100BASE-TX/10BASE-T (RJ-45) x1
COM Port D-sub 9pin
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4.3.2 Equipment Connections

Connect PC and TK-78KOR/KG3+NET.

(D As shown below, connect CN1 on TK-=78KOR/KG3+NET board and CN1 on EXT-232C board.

00000000 _ umo ¢
2 C000DODOO0O
C00000O0DODOO
DODDDODOOOD
Co00DQOOOO

coooDoOOODOO

CQO00000DO00O

boocooooo0O

00000000 OO

000000000 OD G

00C00D0OODOO

D 0000C0000DOD0OO

oo 000000000000
0O00QCODOOOOCOOOOC00O0
C00OQCOQOROOOOCQOQRQO
0000CQOQO0COOOOOQ0
0000000000000 0000
00000000000V CO0000
0000000000 0CO0C0O00C0
0000000000000 O00000
, 00000CO0OO0D000O000E0000C000
000000OOOOODOO0O0O0OOCOOO0O0D0O0

00
00
00
00
(=}e]
oo
(o}e]

000
000
oo
(=of=]
[=R=No)
000
(eNe}o]
coco

(o]
o]
o
(=]
o]
o
o
o]

PPEReERPDOEB®

@ Connect CN2(RJ-45) connector on TK-78KOR/KG3+NET board and PC with LAN cross cable.

When you use a network hub, use LAN straight cable.

Connection Example

EXT-232C Board LAN cross cable PG
TK-78KOR \V4
/KG3+NET
Board

Serial cross cable

@ Connect DSUB1(D-sub 9Pin connector) on EXT-232C board and PC with RS-232C serial cross

cable.
@ Set the J1 jumper pin on TK-78KOR/KG3+NET board to open. (take out the pin)
® Connect bundled AC adapter to CN3 connector on EXT-232C board. The board is booted up as

soon as it gets power. (there is no power switch)
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4.3.3 Setting for Network Address

To access the Web contents of Web server sample program, you need to use browser
software on PC. The IP address of the Web server is 192.168.0.200. The network address of

the PC must be set as follows.

Example of Network Address Settings

IP Address

192.168.0.XXX (XXX =0~255)

Subnet Mask

255.255.255.0

4 3.4 Setting for Serial Communication

To establish the UART communication between TK-78KOR/KG3+NET board and PC, you
need to use terminal software on PC. Set the network as shown below.

Baud Rate 9600bps
Data Bit 8 bit
Parity None
Stop Bit 1 bit
Flow Control None

For COM port number, use the COM port that the RS-232C serial cross cable is connected.

3¢ You can start the terminal software (Hyper Terminal) by selecting “Start”, “Programs”,

“Accessories”, “Network”, then “Hyper Terminal”.
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4.3.5 Web Sample Programs

4.3.5.1Web Sample Top Page

Web sample top page is displayed when you access following URL with Web browser.

http://192.168.0.200/

<} Cannot find server - Microsoft Internet Explorer

=10 x|

J File Edit Wiew Favorites Tools  Help

."*l

J @Back - -Q - \ﬂ @ \._;j | g:j Search “Ei‘{ Favarites €3-| [_:v :; %

>

| Address | &] http:/[192.168.0.200 | Ed e

|Lirks

78KOR/KG3+NET

=

Sample Menu

Metworlk address

Y0 port status
Web to UART

LART to WWeb

|@ Done

I_ I_ I_ I_ I_ |4 Internet

a

Network address

Go to Network address page

I/0 port status

Go to I/0 port page

Web to UART

Go to Web to UART page

UART to Web

Go to UART to Web page
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4.3.5.2Network Address Page

It displays MAGC address, IP address, subnet mask and gateway of TK-78KOR/KG3+NET board.

a TBKOR /KG3+MET - Microsoft Internet Explorer

J File Edt Wiew Favorites Tools  Help

=101 x|

J@Ba‘k'O'@ ERa

pSearch “f:l\?Favnrites @I| Er_-:Zv .,:;ﬁ,,

>

J Address

@ hitkp: /192, 16,0, 200/ cgif rwstat

EBE

|Lirks >

78KOR/KG3+NET

=

Metwork Address

MAC Address

00-00-4c-280-33-6d

IF Address

192.168.0.200

Methask

2552552550

Gateiay

192.168.0.254

|@ Dane

l_ l_ l_ l_ l_ @ Internet

N K

By clicking the “Back” link, you can go back to Web sample top page.
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4.3.5.31/0 Port Page

It displays I/0 port list. The blue background color means input mode, and white means output mode.
The status of each port are shown with “0” or “1”. For the ports with output mode, you can change
the port output by selecting “0” or “1” and clicking “Update” button. The red background indicates
that the port is in use by network programs.

%3 7BKOR/KG3+NET - Microsoft Internet Explorer 10| =l

J File Edit Wiew Favorites Tools Help | #

Jcﬁack - @ - Ej @ @‘pSaarch *Favnrites @‘ @- & *

Jnddress@http:mgz.168.0.200;cgi,|'instat =] Go |JLinks »
78KOR/KG3+NET

I/Q port status

Input mode | Output maode
Update | Cancel | P ?

Uzed Port |Analog Input

o f" -,"‘
PotBr 7 & 5 4 [ 3 2 1 0
fer 0 0 0 0 0 0 0

PotBt 7 6 5 4 3 2 1 0
BN o [ o [ o [ o [ o[ o[ oo

|&] pone I_I_I_I_I_lﬂ Internet Y

By clicking the “Back” link, you can go back to Web sample top page.
3¢ To update the information on the page, click “Update” button.
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4.3.5.4Web to UART Page

It outputs the text entered in the text box of the page to terminal software by clicking "Submit".

‘2 TBKOR/KG3+NET - Microsoft Internet Explorer =10l x|
J File Edit ‘“ew Favorites Tools  Help al
J @ Back - O - @ @ ;;j | p Search *Favurites @ | Dir}* h;,, =
| Address @ http: ({192, 168.0.200/cgifweb2uart | Go | |Links
=
T8KOR/KG3+NET
Web to UART
|1234567840 Subrnit
Back
[~
|@ Done |_|_|_|_|_|ﬂ Inkernet v

By clicking the “Back” link, you can go back to Web sample top page.
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4.3.5.5UART to Web Page

It displays the text entered on terminal software to the browser.

‘2 TBKOR/KG3+NET - Microsoft Internet Explorer =10l x|
J File Edit ‘“ew Favorites Tools  Help al
J @Back - O - @ @ ;;j | pSearch *Favurites @| Dir}* h;,, =
| Address @ http: ({192, 168.0.200/cgifuart2web | Go | |Links
-

78KOR/KG3+NET

UART to Web
ABCDE

Back

N K

/&) Done |_|_|_|_|_|ﬂ Internet

By clicking the “Back” link, you can go back to Web sample top page.

¢ The browser reload the data in every five seconds.
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CHAPTER 5 Troubleshooting

This chapter describes how to solve troubles you may face.

5.1 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 J1 on the kit are correct with referring to “3.2.1 J1”. Check the power

supply to microcontroller.

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.

5.2 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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5.2.1 “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 J1 on the kit are correct with referring to “3.2.1 J1”. Check the power
supply to microcontroller.

Check Point 3
If above 2 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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5.2.2 “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”.

5.2.3 “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 “6.3.8 Erase microcontroller built—in flash memory”.

5.2.4 "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”5.2.3 The on—chip debug
function had been disabled in the device. (FOc79)”.
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CHAPTER 6 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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6.1 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|

Lz Cobel b g | &y [MAC_aDDR

Open... ctr+o

|« > + = |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.

TR RR 4

opens

New WorkSpace - Step 1,9 [Workspace Information]

“Workspace Fils Name

™ Create Blank Workspace
* Folder

I Erowse. .

Project Group Hame

* Microcontrollers Name

|7erom =l [weoreFiiazes ¢

Device Install

Device Hame

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

[H) V850 Microsontiollers
Only [46)

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

"New WorkSpace" dialog

<Bark Hewis, |

Cancel I Help

The concrete information set here is

described on the following pages
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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+

'E G2017: Chtest
L

Thiz foldey

Mo

X

ot be found. Do pou wish bo 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] 5'

Tool Set 1. Workspace Infarmation

>»2. Select Tools

Game | Delete 3. Select Real Time 05

Tool Yersions : 4. Startup File[#]

Tool | Wersion | 5, Fegister b ode(#]
B. Link Directive File(#]

7. Setup Source Files

8. Select Debugger
9. Confirmation

[#) v850 Microcontrollers
Onily [4-5]

¥ Select only Installed Tools Detail Setting

—_——

Flease select the Tools from MEC Electronics to be used

The following taols have been excluded from selection because they are not installed.
CC78K0R, RATEKOR, IDTEKOR-0B, Sh+ for 78K0R

< Back I MNest » I Cancel | Help

Click | Detail Setting | button




TK-78KOR/KG3+NET User’ s Manual

[ \ Tool Vel Detail Setting x|

| cc7ekor | RATEKOR  JID78KOR-0B | | | | |

Unused [ JUnused | |Unuse
Ww1.10 [AIw1.10 w330

Set the version of tools as

follows.
CC78KOR:W1.10
RA78KOR:W1.10
ID78KOR-QB:V3.30
G J ﬂ I”
=

[P 75R0R Series Goftwars Package W1 QUE nglish Yersion]

Select tools as above screenshot, then click

New WorkSpace - Step 2/9 [Select Tools] x|
Tool Set 1. Warkspace Information
I[Ehanged][Se\ectedUT J72K0R Series Software Package Y1.00E j 332 Select Tools

save | Delets 3 Select Feal Tine 05
Tool Yersions 4, Startup File(#]
Tool [ Wersion [ 5 Fieafster blods(#]
CL78K0A w110 B Link Dircotive File[#)
RATBKOR w110
ID7EKOR-08 VA 7. Setup Source Files
8. Select Debugger
9. Conlfirmation
[#) 850 Microcontrollers
Only (4-6]

¥ | Select anly Instal=d Tools Detail Seting .

Flease select the Tools from MEC Electonics to be used.

< Bac Cancel Help

Click

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

Please setup Source Files.
Source File Name 1. Wworkspace Information

2. Select Tools
3. Select Real Time 05

Ao ||, Stertup FiE(H]
Frermnve Al 5. Regjster bod=[#]

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

ip 8. Select Debugger
9. Confirmation
Dovin
[#) v850 Microcontrollers

Oy [4-6)

'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 —

Click
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New WorkSpace - Step 8/9 [Select Debugger]

Please select the Debugger.

File name :

C:4Program Files\MEC Electronics ToolshD78K0OR-ABY3 30MBIN

Optioh

1. workspace Information
ct Tools
elect Beal Time 05
4. Startup File[#]
&, Fieaister b ode(H]
E. Link Directive Filel#]
7. Setup Source Files
»»B. Select Debugger
9. Confirmation

[#) ¥B50 Microcontrollers
Orily [4-6)

"rou can change the selected Debugger using [Tool] -» [Select Debuager]

< Back (INexlﬁl Cancel

Help

e

Click

Check the project information

settings

Select ID78KOR-QB V3.30

New WorkSpace - Step 9/9 [Confirmation]

Create the workspace and the project as fallows.

Workspace File Mame
test.prw
Falder :
C:htest
Pioject Group Hame :
test
Microcontrallers Name
7EK0R

Device Name
UPD7EF116E_AD
Tool Set Mame :
[Selected01)78K0R Series Software Package ¥1.00[Ene
T ool Yersions :
Debugger :

Source Files

1. workspace Information
2. Select Tools
3. Select Beal Time 05
4. Startup File[#]
5. Reaister Mode(H]
B: Link Directive File(#]
7. Setup Source Files
8. Select Debugger
>>8. Confirmation

[#) V850 Microcontrollers
Only [4-6)

Cancel Help |
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-ioix
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 ‘
-0 T
Files |Mem0| - [EOF]
EI--. test : 1 Project(s]

=@ test Project “test" was registered.

-

Kil| v

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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6.2 Register additional source file

Now, register additional source files.

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

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

displayed in the right—click menu.

i PM+ - test.prw [ProjectWindow] =13(x]

File Edit Find Layer View Project Buld Tool Window Help

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

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

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

=-I3] test - 1 Project(s]

Compiler Cpl
bler ©ptions...

p
Asseml

[ Othe

K1l H oz
Add the source file ko the project: ,_ ,_ ,L_ ’X_ ,‘f'_ v
Add Source Files - best 2] x|
Look in: I 1) test j = &5 B
[Z] ac
. b.c
5] .

Select source files “b.c” and

“c.c”, then click

File name: |"b.c:" "ot ( Open i ,

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

Add Files from Folder... |

4

Multiple source files can be selected by clicking them with pressing key.
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£ PM+ - test.prw [ProjectWindow] i | =] ]
File Edit Find Layer Yiew Project Build Tool “Window Help

| % D@ W& & » U@ | D Hle»+ -[[==[2]

“ Ilesl-test jIDebugBuild j‘ & .J.'. -t?. 'J‘F ix- | I?hﬁ m |

o

Fowre =
- [EOF] ZI

Source file “b.c” and
“c.c” are additionally
registered to the project.

(23 Include Files
[ Project Related Files
S (20 Othrer Files

=

Kijl| o
For Help, press F1 [ (BRI
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6.3 Debugger tips

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

6.3.1 Change display of buttons

Execution controls (run, stop, step—in debugging, reset, etc) and opening functional window can be
made by below buttons. However, it could be difficult to know which button does what.

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

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

Tool Bar Pictures

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

",

Go

V

Eirk.

L1
RelGo

@

ich

=)

Reg

#

SFR

!

Loc

-
Go

i

Load

‘ Sro

Asm

3

hem

a
Ret

L
Step

L]
COwer

2| B

Res Cpen Stk Evn

5] Bl

6.3.2 Display source list and function list

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

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

rrie3l ik

med
b-~F R 4 | |

When you click “game1 ... Source window shows “gamel”
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6.3.3 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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6.3.4 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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6.3.5 Display global variables while programs are running

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

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

v Use MINICUBE Extended Function
= Y Check
onitor {
1

Break When Readout: ¢ FERM Setting
Check

R ]
Fedraw Interval J\ meec |

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

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

Bwaich NI=TE

+Adpecm_Workli6] |

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

RRM Setting...

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

close the dialog.

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

This completes the settings.

CAUTION:
— The maximum size of variable area is as total of 16byte when programs are running.
— The maximum number of variable area is 8 locations
— The user program momentarily breaks upon a read.
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6.3.6 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

6.3.7 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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6.3.8 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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6.4 Circuit diagram

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