User’'s Manual
TK-78K0/KE2C

Date published: June 2010

Rev. 1.0

© TESSERA TECHNOLOGY INC. 2010
Printed in Japan



TK-78K0/KE2C User’ s Manual

Windows and Windows XP are registered trademarks or trademarks of Microsoft Corporation in the United States and/or
other countries.

*The information is subject to change without notice.

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

*TESSERA TECHNOLOGY INC. does not assume any liability for infringement of patents, copyrights or other
intellectual property rights of third parties by or arising from the use of TESSERA TECHNOLOGY INC. products
listed in this document or any other liability arising from the use of such products. No license, express, implied or
otherwise, is granted under any patents, copyrights or other intellectual property rights of TESSERA
TECHNOLOGY INC. or others.

*Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these circuits,
software and information in the design of a customer’s equipment shall be done under the full responsibility of the
customer. TESSERA TECHNOLOGY INC. assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.

CAUTION

*Do not give any physical damage to this equipment such as dropping

*Do not superimpose voltage to this equipment.

Do not use this equipment with the temperature below 0°C or over 40°C.

*Make sure the USB cables are properly connected.

*Do not bend or stretch the USB cables.

*Keep this equipment away from water.

*Take extra care to electric shock.

* This equipment should be handled like a CMOS semiconductor device. The user must take all precautions to
avoid build—up of static electricity while working with this equipment.

*All test and measurement tool including the workbench must be grounded.

*The user/operator must be grounded using the wrist strap.

-The connectors and/or device pins should not be touched with bare hands.
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Introduction

TK-78K0/KE2C is the evaluation kit for development using “78K0/Kx2”, NEC Electronics 8bit 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

Fla EdR Fed Lagw Vew Propct Bubd Tool Widow Hep
s - DFW (B B ¢+ +-|QE| T
[SamPie_rFon SaMPLE_RFan | (Db Buid - : At +ERE
Fier | Mo | mCriProgeam Files\NEC Electeonics ToolshCOTER0NE4.00VE—
= Compilacion complete, O error(s) and O wArning(:
|~ T SAMPLE _KF2A - 1 Puojectls) e Pee Files\MEC Elece Toals) CCTERD
- © SAMPLE_KFZA | compilation complete, O
-l Souce i |- "ci\Program Files\NEC Elec
5 G0 Inchads Fles |- compilation complete, O error(a) and O warming(e
5 (=3 Poiect Related Flo |- "Ci\Program Files\NEC Electronica ToolshCOTURDWE.00ME
=0 O Flet |- Compilation complete, 0 error(s) and O warning(s
|- "C:\Frogram Files\NEC Eleccronics Tools)RATOROLW4.01ME
Aszesbly complete, 0 error(s) and o warning (=)
mCriProgeam Filea\NEC Eleccronica Toola RATEROLE4.01VE
Link complece, 0 error(s) and 0 warning(s] fou
"\ Progeam Files\NEC Electzonica Tools)RATSROLEA .01\
-
|- cbiect Conversion Complete, 0 errecis) and o
=
- Build Toral error(s) : 0 Toeal warningis) : O [EOF)
<1 Ll—l
[Fee Hep, press F1 A |
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Overview 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:  Preparations
Install the development tools
Chapter 2:  Experiences
Experience the basic operations of integrated development environment
(PM+) and integrated debugger (ID78K0-QB) with using sample programs.
Chapter 3:  Hardware Specifications
Explain the hardware of TK-78K0/KE2C
Chapter 4:  Troubleshooting
Describe how to solve troubles you may face, such as errors when
starting the integrated debugger (ID78K0-QB)
Chapter 5:  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.

Reader This manual is intended for development engineers who wish to become familiar with the
development tools for the 78K0.
It is assumed that the readers have been familiar with basics of microcontrollers, C and
Assembler languages, and the Windows™ operating system.

Purpose This manual is intended to give users an understanding of the features, hardware
configurations, development tools for the 78K0.
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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-78K0/KE2C.
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1.1 Development Tools / Software

@ Device file DF780765 V2.21
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 CC78K0 W4.00 (code size limited version)
C compiler for the 78K0 microcontrollers. The object code size is limited to 32 Kbyte.
This compiles C code for 78K0 and ANSI-C code program into assembler code.
This produces object code and linker.

If you access the extended function register with CC78K0 W4.00, then configure below.

Example ) Define the “EFR”.
#define RMGPLS (*((volatile unsigned char *)0xfa44))
void func(){

RMGPLS = 0x12;

@ Assembler RA78K0O W4.01 (code size limited version)
Assembler for the 78K0 microcontrollers. The object code size is limited to 32 Kbyte.
This convert the assembler code for 78K0 into object program. The object program will be
used for debugger.
If you access the extended function register with RA78K0 V4.01, then configure below.
EFRNM EQU OF898H

C1 CSEG
MOV A, #12H
MOV 'EFRNM, A
END

@ 78KO Integrated Debugger ID78K0-QB V3.20
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.
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@ WriteEZ5
This is the tool to write HEX file on microcontroller built—in memory without using the
debugger (ID78K0-QB).
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1.2 Installation of Development Tools

1.2.1 Installation Package

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

1.2.2 Installation of Development Tools

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

¥% NEC Electronics Microcomputer Development Tools ... E|

YWelcome to the MEC Electronics Microcomputer development tools
) progran.

Before you execute this installer, pleaze exit all windows programs.

TE-7aKO/E]
Copyright [C] MELC Elect

| Install .. )

Documents

Sample Program

Link ta MEC Electronics Microcomputer

E wit

@ Click button.

_10_
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@ “Tool Installer” dialog box is opened.

Select products that you need to install.
(as default, all the products that you need to use the TK-78K0/KE2C are selected.)

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

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

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

“Programs” —> “NEC Electronics Tools”.

% Tool Installer, El
v DeviceFile Install <
DeviceFile | DF7S0765%1.00 TBK0AH2C x| Seach. A\

Inztall...
¥ Taol Install /
\/
Tools:
- E it
Product Size |~
RATEKO WwWa.01 7.8E0FE
R&73K0V4.01 Documents 14, E28KE
P+ %E.30 17 460KB
Ph+WE.30 Documents 12,636KE
CC7BE0w4.00 15,000KB
CC78K0 4,00 Documents 14,000KE
BS7EK0v2.00 5.100K8
BS78K0W2.00 Documents 1.824E8 ¥
Enplain;
Dirive: C
Awailable Space:
30,526 ROSKE
Desgtination; Required Space:
C:\Proaran Files\WEC Electronics Tools Browse. .. 133.930KE

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

INSTALL x|

\?r) Install the Tools and DeviceFile,

Cancel |

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

To stop the installation, click .

InstallShield Wizard

License Agreement

Fleasze read the following license agreement carefully.

Press the PAGE DIO'WHN key to see the rest of the agreement.

|
USER LICENSE AGREEMENT
IMPORTAMT-READ CAREFULLY:

This User License Agreement ['ULA"" iz a legal agreement between you
[either a natural perzon or an entity] and MEC Electronics Corporation ["MEC")
for the SOFTWARE PRODUCT. &z uzed herein, "SOFTWARE PRODUCT"
means the NEC's computer software products provided with this ULA, which
includes computer software and may include associated media, printed

|

Do you accept all the terms of the preceding License Agreement™ [f you choose Mo, the
zetup will cloze. Toinstall BATBKO %4 .01, you must accept thiz agreement.

® Enter the product ID, and click )

* The product ID is available on the other sheet.

InstallShield Wizard

Please enter the product ID of the product.

Enter Praduct (D,

Froduct ID iz written on the case or in the accompanying documents.

Product [0

< Back( MHewt » |> Cancel

@ It starts copying the files.

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

X]

Select the kind of installation file ;

v Device File Far 78K0/KC2-C
v Device File For 78K0/KEZ-C

< | et = | > Cahicel |

e

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

Click :

INSTALL 3

L]
\!:) Installation Finished.

“NEC Electronics Starter Kit Virtual UART” USB driver must be installed on PC before you connect
to TK-78K0/KE2C.

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

_13_
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Notes on the installation authority

To install this tool in Windows 2000 or XP, the authority of an administrator is necessary. Therefore,
please login as an administrator.

Notes on the install-directory ‘

Please do not use 2-byte characters, such as umlaut in the directory name, where the product is to be
installed.

Note on the version of Windows

If the language of the Windows is not English, a file transfer error during installation might be observed.
In this case, please abort the installation in the language, and re—install it in an English version of
Windows.

The identical problem may be observed, if a language other than English is specified as the system
language in the “Regional Settings Properties” tab.

Assembler RA78K0 and C compiler CC78KO0 limit the object size to 32 Kbyte.

_14_
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1.3 Installation of USB Driver

“NEC Electronics Starter Kit Virtual UART” USB driver must be installed on PC before you start using
the TK-78K0/KE2C.
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-78K0/KE2C.

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

_15_
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1.3.1 Installation on Windows XP

1. Once the TK-78K0/KE2C is connected with USB, the “Found New Hardware Wizard” will be
started.

Select “No, not this time” and click }

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

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

Read our privacy policy

an "Windows connect to Windows Update ta search for

Select “No, not this time” kaftware?

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

Click “Next”

Click Mext to continue,

test = ][ Cancel

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

Found New Hardware Wizard

Thiz wizard helpz pou inztall goftware for;

USE Device

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

What do vou want the wizard to da?

() Inztall the software automatically [Recommpendsd)

”

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

Click Mezt to contitiue.

< Bac ” Mewt » Cancel

_16_



TK-78K0/KE2C User’ s Manual

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

Click :
Found New Hardware Wizard

Please choose your search and installation options.

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

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

[] 5earch removable media [floppy. CD-ROM...)
Incziude thiz lozation in the search:

C:4Frogram Files\MEC Electronic

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

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

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

Hardware Installation

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

MELC Electranics Starter Kit Vintual UART

haz not paszged Windows Logo testing to verify ite compatibility
with windows >P. [Tell me why thiz testing is important.|

Continuing your installation of this software may impair
or destabilize the correct operation of vour svstem
either immediately or in the future._ |
recommends that you stop this inst{  Click “Continue Anyway”
contact the hardware vendor for s0
passed Windows Logo testing.

4
Continue drymay STOP Inztallation

_17_
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6.  The installation of “NEC Electronics Starter Kit Virtual UART” driver is completed.

Click .

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the zoftware for:

(3 MEC Elechronics Starter Kit Virtual UART

Click. Finizh to cloze the wizard.

Click “Finish”

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

_18_
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1.3.2 Installation on Windows 2000

1. Once the TK-78K0/KE2C is connected with USB, the “Found New Hardware Wizard” will be
started.

Select “No, not this time” and click }

Found Mew Hardware Wizard

Welcome to the Found New
:{;‘ Hardware Wizard

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

Click “Next”

To contitive, click Mext.

< Bach: I Meut » I Cahicel

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

Click .

Found Mew Hardware Wizard

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

Thiz wizard will complete the installation for this dewvice:

@ USE Device

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

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

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

Select “Search for a suitable driver for my

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

¢ Back I Mest > I Cancel

_19_
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3. Select “Specify a location”.

Click :

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

Search for driver files for the following hardware device:

@ USE Device

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

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

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

¢ Back I Mest > I Cancel

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

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

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

Cancel |

Select the driver directory

Copy manufacturer's files from:

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

_20_
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5. Click :

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

The wizard found a driver for the following device:

@ USE Device

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

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

Click “Next”

< Back I Meut » I Cahicel |

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

Click .

Found Mew Hardware Wizard

Completing the Found New
:{;‘ Hardware Wizard

_\> MEC Electronics Starter Fit Witual UART

windows has finizhed installing the software far this device.

Click “Finish”

To cloze this wizard, click Finigh.

\4

¢ Back I Finizh I Cancel

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

_21_
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1.3.3 Completion of USB Driver Installation

Confirm the USB driver is installed on PC.

Start “Device Manager”, and find “NEC Electronics Starter Kit Virtual UART” (without “?” mark) under
the “Ports (COM & LPT)”".

Device Manager

L Computer Management E|@|E|
Q File  &ction  Wiew ‘Window  Help — =] x|
& BE &S 2 =Ha

Computer Management {Local) = OPTZ10L
- ﬁ& Syskem Tools + j Camputer
+ Event Viewer +|-age Disk drives
+ g Shared Folders + § Display adapters
+- @ Performance Logs and Alerts +ody DYDJCD-ROM drives
E;; Device Manager +|-{dg Hurman Interface Devices
- @ Storage +-(=) IDE ATAJATAPI cantrallers
+ Removable Storage +-iz Keyboards
Disk. Defragmenter +-"y Mice and other pointing devices| Find “NEC Electronics Starter Kit
Disk. Managemenk +- # Monitors Virtual UART (COMx)”
+ & Services and Applications +-E& Metwork adapters

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

PTOCELa0rs
@), Sound, video and game controllers

¢ Syskem devices
Universal Serial Bus contrallers

T [

The screen above shows that the COM port number is “COM8”. If ID78K0-QB is not in use, you can use
this port number for connecting TK-78K0/KE2C.
When you change the USB port connection, the COM port number will be changed as well.

Select this COM port number when you use WriteEZ5.

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

_22_
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1.4 Sample Programs

This section explains the overview and preparation of sample programs.

1.4.1 Preparation of Sample Programs

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

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

Readme First

Ikstall...

Documents

Sample Program

Link ta MEC Electronics Microcomputer

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

_23_
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= Sample Programs - Windows Internet Explorer

e |g, D\DOCYSAMPLE_E.HTML V| 2| X |b
File Edit Wiew Favorites  Tools  Help
i Favorites (& sample Programs & - B = L@; v Page -~ Safety ~ Tools ~ @lv >

Sample Programs

“Welcome to TE-78EWEEZC world,
The purpose of sample programs is to experience TR-T8KO/KELC.
Sample programs consist of the followmng ttems.
« TE7SED
o SAMFLE EE2C

n SAMWPLE KE2C prw : Sample program described in the TE -TEEOEE2C evaluation kit tutorial
guide.

Click the linfg of TE-7EEWEEZC sample program link,

and install the sample programs.

« TE-728K0EE2@sample program
. TK—?SKU;’KE2¢ evaluation bt Uszer's manual

Eefer to the User's

Done /

ual about usage

:J My Computer

Gy mawm -

@ Click the “TK-78K0/KE2C Sample Programs” link , the following download confimation window
appears.

File Download - Security Warning

Do you want to run or save this file?

Mame: TK78K0.ERE

Type: Application, 34.3KE
From: D:ikyouyuu', TK-T7EK0_KE2C_T100%SAMPLE
/\

[Ig} ave 1 SNCE|
B (H\S/] Cancel

@ Click the butten.
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V| Q ¥ £ M-

—

Save fis
Savein | < Local Disk [C:]
Ty I ded
i 2? I=)Documents and Settings
MyFecent | [Chdrertmp
Documents | Program Files
@ ) WINDOWS
Desklop
by Documents
tdy Computer
.g File narne: TFi.
rdy Wetwark, Save as ype: |Application

=
cel

v
v|/'l Can

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

® The self-extraction sample program set (TK78K0.exe) is copied to the specified folder.

The folder that the “TK78K0” 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.

TK78K0
SAMPLE KE2C

SAMPLE_KE2C.prw Work space file

main.c Source file
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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, ID78K0-QB

You will use the programs that you prepared in “1.4 Sample Programs”, as the sample programs for
TK-78K0/KE2C.

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".

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

D= & [a G | =] BE T

‘= ProjectWindow
Files ]Mem} - J[EcF)

Er'g Mo'workspace

For Help, press F1 Lil %1 Wil
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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

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

& & G |

- B[] = outPut

Files ]Mem]
rr'g Mo'workspace

T \ \ Lt bt [t
\ \
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_KE2C.prw” under the directory “TK78KO¥SAMPLE_KE2C¥”.

i PM+ - No Workspace [OutPut]
558 Edit Find Layer View Project Build Tool Window Help

Chel+h
Chrl+O

Mew Qﬂt |

Open, ..

Clase

BE = QutPut

Mew Workspace..,
Op =0

Save As...

Prink Preview
Print. ..

Chrl+P

Exit PM4+

EBX

Open an existing workspace

Lol W1 vt

Open Workspace

Lack in | I S&MPLE_KEZC

File name:

[SAMPLE_KEZC. prw

Cancel

Help

El

Files of type: |Workspaca File[* prw]

Open

NS

Select “SAMPLE KE2C.prw”, then click )
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Workspace name: © SAMPLE_KE2C.prw

55 PM+ - SAMPLE_KE2C.prw [OutPut]

LEX
File Edit Find Laver Yiew Project Build Tool ‘Window Help -
0 = & [a | Load the workspace file "
|SAMPLE_KE2C - S4MPLE_KE2C ~ || Diebug Build | &= SAMPLE KE2C prw "
= ProjectWindow T I:I@ = QutPut

Files ] Memo |

- [EQF]

—@ SAMPLE_KE2C : 1 Project{s]> < Project group
--i@ SAMPLE_KE2C
4[] Source Files
4[] Include Files
+-[_1 Project Related Files
[Z3 Other Files

Project

‘ Py

Lid =1 el

The workspace file “SAMPLE_KE2C.prw” contains one project called “SAMPLE_KE2C “. You will use
this project “SAMPLE_KE2C”.

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 two settings are
covered specifically.

— Outputs from debugging

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

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

2.41 "Output1” Tab

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

x]

Linker, Options

Outputl ]DutpulE] Library | Others |

Load Maodule File[-o]

put File MName:

v Output Symbol Information(-g]

j Browse...

I~ Create Ermor List File[-2]

I~

v On-Chip Debugl-go]

¥ SIZE: 512 bptes

v Security [D[-qi]
1D: |FFFFFFFFFFFFFFFFFFFF

Conrmand LiF

-0a.Imf -gof12 -gi0FFFFFFFFFFFFFFFFFFFFR -pa.map -bell lib -bel0f ik - 'C: Proaram
FileshMEL Electronics ToolshCC78K0NW . 00MIBFELD" -5

ok | Cancel 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”. This setting enables the on—chip debugging function of the

microcontroller.
These settings reserve the memory address area for the monitor program (the flash memory area
that the debugger uses for on—chip debugging).
<Address area that reserved by on—chip debugging>
- 2H, 3H
- From 8FH 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 (85H-8EH), 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 85H-8EH) or if you set wrong on—chip debug
option byte, you will not be able to use the debugger (ID78K0-QB).

In this case, you can erase 78KO0 built—in flash memory with “WriteEZ5” to connect with ID78K0-QB.
For details, refer to “5.4 Erase microcontroller built—in flash memory”.
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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

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 E|
Preproceszor ] temong odel I Data Aszgign ] Optimize ] Diebug ] Cutput ]
Extend Others I Startup Routing

Change Source Fegulation
F.anji Code of Source

[ Dizable Extensions [4MNS] Standard Onlyll-za] | 5J15[-23]
[ Treatint and short as charl-zi] " EUC[-ze]

[ Treat long az intf-z] " Monel-zn)

@Ie C++ Comment, [gnare from 47 Till End of Li@

[ Comment Can Mest[-zc]

[ Mot Expand Argument and Retum Y aluel-zb]

Carrmand Line Options :

-zp

QK. | Cancel Help
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2.6 Create Load Module Files

After developing the source code, you have to create load module files by compiling, assembling, and

linking. This process is called build.

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

M+ - SAMPLE_KE2C. prw [OutP:
le Edt Find Layer Wiew Project Buid Tool Window Help

?]

|a-DSE| SR 4 BB AL||<-»+-HE|§

J [S&MPLE_KE2C - SAMPLE_KE2C = |[Debug Build

= ProjectWindow El@”ﬁ‘ = OutPut
Fies | Memo | - Jreor) —

SAMPLE_KE2C - 1 Projectis]
=@ SAMPLE_KE2C
-1 Source Files
#- (0 Include Files
- (] Project Related Files
(23 Other Files

For Help, press FL lili 'ﬁ’ﬁ’ﬁ A

|2 - DEH|SR| s 2| % Sles+-[EE e

| [8AMPLE_KE2D -SAMPLE_KEZC | Debug Buld

ProjectWindow |_

"CiWProgram Files\NEC Electronics Toolsh\CCTSEOLW4.00%
Cowpilation complete, 0 error(s) and 0 warning(s
"CryProgram Files\MEC Electronics ToolshCCTSKEOLW4.004k
@ SAMPLE_KE2C Cowpilation complete, 0 error(z) and 0 warning(:s
(] Saurce Files "Ci\Program Files\MEC Electronics ToolshcCC78KOLU4.004k
-3 Include Files : - 0 error(s) and 0 warning (s
-1 Project Related Files Ll Erectronics ToolshCCT8KOYWA.00\E
[ Otheer Files — 0 error(s) and 0 warning (s
Electronics ToolsYRATSKODVW4.01%k

0 error (s} and 0 warningis)

Electronics ToolsYRATSKEDVW4.01%k

brror (=) and 0 warning(s) fou

Electronics ToolsYRATSKEDVW4.01%k

13500; Buid completed normally.

Cbject Conversion Complete, 0 error(s) and ]

Build Total errori(s) : 0 Total warning(s) : 0 [EOQF]

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...”.

2 DM+ - SAMPLE_KE2C. prw [OutPut] ((=11E3
File Edit Build BN Window Help

Find Layer Wiew Project

D I;w é Ib. Compiler Optians. .. —L| .[g G

Struckured Assembler Options. ..

[SAMPLE_KEZC - SAMPLE_KEZC  «|[Deby ssembler Options...
Linker Options. ..

Ohbject Converter Options. ..

List Corverter Options., .. = =
'iles\NEC Electronics TnnlS\CC?BKD\HQ.DD\ﬁ
:omp lete, 0 error(s] and 0 warnings
i "ilysYNEC Electronics ToolshCC78KEDYWe. 004k
oafiplete, 0 erroris) and 0 warningiz

Files ] Memo |

= 5] SAMPLE_KE2C : 1 Project(s)
—-@ SAMPLE_KE2C
4[] Source Files

'ilesVNEC Electronics ToolshCC78EDYW4. 004k
+-( Include Fies romp lete, 0 error(s) and 0 warningis
=+ Project Related Files 'iles\NEC Electronics ToolshCC7SEDYW4.00\E

[ Other Files O s vomp L Tl
Device File Installer womplete, 0 erroris) and 0 warningi:=

'ilestNEC Electronics ToolshRA7SEDLWE.014VEk

PW+ Settings. .. ilete, 0 erroris) and 0 warning(s)

Fant... 'ilesYNEC Electronics ToolsYRATSEDYW4.014k

Customize. .. Er 0 erroris) and 0 warning(s) fou

'ilesVNEC Electronics Tools\RA7SED,WE.01\k
Record the Key Operations

raion Complete, 0 erroris) and a

Load the Macro File... rrror (s) @ 0 Total warning(s) : 0O [EOF]
Flay Back the Macro File...

Reqgister the Macro Files...

< i

Change debugger settings Ll =1 ¥ 17
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Check if “ID78K0—-QB V3.20 78KO0 Integrated Debugger” is selected on “Debugger”.

Debugger Settings

Select Debuager

Debugger: teqrated Debuager

File M ame: |E:"-.F'rn:-gram FilezhMELC Electronics Taoalzh D 7EK0-QBW 3. 200

Option: |

Debug Target
Debug Target File:
| CATKZEKOMSAMPLE_KE 2Cha lmf |

v

[v Execute CPU Reset after Download

Debug Optionz
|

k. Cancel | Help |

If you cannot select “ID78K0-QB V3.20 78K0 Integrated Debugger”, select “Project” on menu bar,
“Project settings” —> “Tool version settings” —> “Detailsetting” —> then select “ID78K0-QB”.
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2.8 Check Board Settings

Before connecting the PC and the TK-78K0/KE2C with USB, you should check the setting of
JP1,2 ,SW3,4 on the board.

Set the JP1,2 ,SW3,4 of the TK-78K0/KE2C as follows.

| P | 1-2Short |
| o2 | Short |
| swa | 0CD |
Bit1 ON
Bit2 ON
Bit3 ON
swa |_Bitd ON
Bit5 OFF
Bit6 OFF
Bit7 OFF
Bit8 OFF

49:"600_30
5 00000 1 - Vg 3 Swa
= = e by A e

lator o

\ f“/—\
\JPZ o) s ‘ Input

SW3

\ Externa!
{ 2
c ) o2 i
- - TECHNOLDGY
T T
R T
;m“ 0|0 0|0 ©® 000 0000000

SNER IO © ©® 99000000 C 60000000 O O

After the switch settings are completed, connect the PC to USB1 on TK-78K0/KE2C 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 (ID78K0—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.

£ DM+ - SAMPLE_KE2C. prw [OutPut] CEx
File Edt Find Layer View Project Build Tool ‘Window Help

0O = & [& S

e
(@)

i

g
firal
sl
=9

[saMPLE_KE2C - SeMPLE_KE2C  ||Debug Buid -

:= ProjectWindow = I:l@ = OutPut Ellﬁlfgl
Files 1 Mema ]

SAMPLE_KE2C : 1 ProjecHs]
- @ SAMPLE_KE2C
-] Source Files
%] Include Files
#-(_] Project Related Files
(23 Other Files

ID78K0-QB is launched

For Help, press F1
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r”

Configuration dialog opens. Set the settings shown below, and then click “OK".
ID Code Enter “FFFFFFFFFFFFFFFFFFFF” (F x20)

Configuration
Chip
Mame: uPD
Internal ROM/RAk
Internal ROK:

Restore

KBytes

,—_| Praject

roject..

= About...
oo -]

Internal high-zpeed Rkt Buytes Help
Internal Extend Rak Bytes

Main Clock

- - % System 4.00 | MHz
0

Peripheral Break. Monitar Clock, Target Power Off

" Break ¥ System " Permit

& MNon Break " User " Not Pemit

Mask

r [~ TARGET RESET [ INTERNAL RESET I

Memory Mapping

temory Attribute: tapping Address: Add
Target j | - Delete

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

D7 8K0-0B8 X

\i:j WF700: Do wou want ko download Load Module File?

Yes ! Mo
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Download

CATK?BKOWSAMPLE_KEZCha.Imf
object loading...

ID78K0-QB starts and downloading the

program to flash memory.

Cancel

IDFBKO-0B : SAMPLE_KE2C. prj
File Edit View ©Option Run Event Browse Jump ‘Window Help

1o | = o[ 2 | B[] BT Qlasz =

When the download is
E Spurce (main.c)

| J | | | | completed, the source code
Search. (€3 3 Wiatch Quick. Refresh Cloge q o
| will be displayed

> h_initial{);
LOH

while <1>{

// Count doun start value
/7 THABA mask

/7 INIPB int F cle

## INTPB unmask

I EEEER]

E3

## LED brink

INTPL mask

RIC int mask

RICI int F clp

RICI int 31.25ms unmask
INTP4 int F clr

INTP4 unmask

3
=3
e
3
e
e

E3

== s start & spining

TNTP4 ma=zk

| = |#]rr] 4

|main.c#z2 main 0293 ons

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

iew Option Run Event Browse Jump Window Help

B|®

| Ola|sB| E[4E

5> | watch | Quick. | Refesh | Close |

h_initial(d;
EI<);

while <1>{

g_start

wan @
3
1]
e @
B
=

#7 Count doun start value

tds
4
4

>

tds
4
I
4
44

THABA mask
INIP@ int F clr
INTP@ unmask

/¢ LED hrink

Run the sample program

INTP1 mask
RIC int mask
RICI int F cl»

RICI int 31.25ms unmask
INTP4 int F clr

INTP4 unmask

/¢ start & spining

TNTP4 mask

|~ [sa]w 4

[main.c#22

Fle Edt View Opton Run Event Browse Jump Window Help

5> | watch | Quick.. | Refesh | Close |

h_initial<y;
EI<);

while <1>{

g_start —= 1

1=

/¢ Count doun start value

4

TMBEBE mask
INT int F clr
INT unmask

/7  LED berink

INTP1L mask

RIC int mask

RICI int F cle

RICI int 31.25ms unmask
INTP4 int F clre

INTP4 unmask

¢/  start & spining

THTP4 mask

|- |4 4

When programs are running, the status bar will be red.
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Check that the 7segment LED on TK-78K0/KE2C is lighted.

SW1 SW2 U2(7segLED)

ENCETCRAR-R -
0 30l0/0 0B

When you press SW1, the segment of the7seglLED rotates.
When you press SW2, number is displayed on the 7seglED after a while.

0 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

, or select “"Run” on menu bar, then “Stop”.

Yiew Option Run  Event Browse  Jump jow  Help

B|2|m| B%# Qlalw

s Watch | Du\ck.l Helreshl Closs |

h_initial();
EIC);
while (1>{

a;
a;

08485 /¢ Count doun start value
i; i

e

## INTP8 unmask

g_start == 8 >{ /¢ LED hrink

#7 INTP1 mask

#7 RIC int mask

## RICI int F clp
RICI int 31.25ms unmask
INTP4 int F clr
INTP4 unmask

l;hile( t s start & spining

PHKI = 1: THNTP4 mask

v e«

Stop the program

=3

s Watch | Du\ck.l Helreshl Closs |

h_initial(d;
EIC);

while <1>{

/¢ Count doun start value
THEBA mask
INTP@ int F clre
INTP@ unmask

/7 LED hrink
INTPL mask

RIC int mask
RICI int F cl»

RICI int 31.25ms unmask
INTF4 int F clr
INTP4 unmask

g_start == s start & spining

1: THNTP4 mask

v e«

rnain, c#34 main 0481 1rn 475 298ms |Manua| Break

When the program stops, the status bar changes back to the original color.
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2.12 Close Debugger (ID78K0-QB)

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

£2 ID7BKO-0B : SAMPLE_KE2C. prj

GEN Edit  Wiew Option Run Event Browse Jump  Window  Help
OpEn... Chrl+O
Save As..
Close r
Download. . tch Quick... | Hefreshl Cloze |
Upload. .. LI
Project 4 ECRLO
Enviranment 3
1><
Debugger Reset...
start = B;
d_= = 8;
B = Bx8840; /7 Count down start value
HHKBBB = 1; v» THBBB mask
I 31 PIFA = 8; /¢ INIP@ int F cl»
I 32 PMEA = 8; #7 INTPB unmask
33
e > 34 vhileC g_start == 8 >{ .~ LED brink _I
35
36
I 37 PMEA = 1; /7 INIP1 mask
I 38 RTCHMK = 1; #7 RIC int mask
I 39 RICIIF =8; /7 RICI int F cle
= 48 RTICIME = @&; /7 RICI int 31.25ms unmask
I 41 PIF1L = 8; #7 INITP4 int F cle
I 3% PMK1L = 8; /7 INITP4 unmask
= 44 vhileC g_start == 1 { .~ start & spining -
45 > -
46 =
S | . 47 PHE1 = 1: #7 THTP4 mask
1| | o
The exit confirmation dialog is displayed.
rain.c# 34 mair 04381 Lm 475 298ms [Marual Break. A

This will end vwour Debugger session,
Do you want ko save the settings in the project file 7

2

Yes Mo Cancel

If you click , it saves the settings in the project file, and then closes the ID78K0-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 ID78K0-QB.
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2.13 Quit PM+

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

View Project Buld Tool ‘Window Help

Chrl+N Eii
Open... Chrl+ |
Debug Build
Close
New Workspace... |'_||E|E|
Cpen Workspace.. . "C:WProgram Files\WEC Electronics Tools'CCTSED' W4, 004
Save Waorkspace —_— Compilation complece, 0 erroris) and 0 warningis
Close Warkspace il "C:WProgram Files\NEC Electronics ToolshCC78EDYW4.00VE
Compilation complete, 0 error(s) and 0 warningisz
"Ci4Program Files\NEC Electronics Toolsh\CC78ED,W4.004k
Save As... Compilation cowmplete, 0 erroris] and 0 warningi(s
"Ci4Program Files\NEC Electronics Toolsh\CC7EEKEOD,W4.004k
Compilation complece, 0 erroris) and 0 warningiz
"C:WProgram Files\NEC Electronics ToolsWRATSEDNU4.01VE
Prink Preview hzssenbly complete, 0 error (3] and 0 warningis)
Print... Chrl+p "C:hProgram Files\NEC Electronics ToolshRATIEDL T4, 014k
Link complete, 0 error(s) and 0 warningis) fou
"Ci4Program Files\NEC Electronics Tools\RA7SKEOD,\W4.01%k
¥
Chject Conversion Complete, 0 erroris) and u]
Build Total error(s) : 0O Total warning(=) : 0O ¥
*
Download C:%TK7SKO,SAMPLE KE2Cha. lmf to the debugger. |
Exit PI4+ and prompt to save the files L1 (i1 19

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-78K0/KE2C will be explained.

Microcontroller U1 PD78F0765 »¢78K0/KE2C
External main system clock: 20MHz
Clock Subsystem clock: 32.768KHz
Internal high—speed oscillation : 8MHz
Mini B USB (USB1)
Interface Expansion connector 50Pin socket x2 (CN1,2) pad only
MINICUBE2 connector (FP1) pad only
Power supply voltage | 5V (USB)
»7seglLED(U2)

Input/output for *Push switch (SW1,SW2)
operation check use | *Dip switch (SW3 5,6,7,8bit)
*Reset switch (SW5)
*Mode switch(SW1 1,2,3,4bit)
*Power LED(LED1)
* The name with bracket is the name printed on the board.

Other hardware
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3.1 Layout of hardware functions

P50~P53,
P10~P12,

CN3 Ji SW1 SW2 P17 Sw4 USBVDD1,2 CN1 AVREF USB1

E
=

> ) O r) OO e
e@Ve e e e

JP1  JP2 LED1 EVDD Y1 FP1 U2 SW5 Sw3 CN2
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3.2 Hardware Functions

3.2.1 SW3, SW4

The bit 1-4 on SW3 are for mode settings, and bit 5—8 are DIP switches for general purpose ports that
connected to P00, P02~P04 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 ON
SW4 |0OCD| side

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

power supply.

*2 If you use ID78K0-QB, it uses P31 and P32 for communicating with host machine.
Therefore, you cannot use P31 and P32.

@ To run the programs stored in built=in flash memory without using ID78K0—-QB, use following settings

and re—supply USB power.

You can use P13(TXD6),P14(RXD6) for multipurpose serial port via 1 PD78F0730.
You can use the On—chip debug function with connecting a MINICUBE2. (Connecter was not

mounted)

SW3

Bit 1

OFF

Bit 2

OFF

Bit 3

OFF

Bit 4

OFF

SW4 UART,

side *2

*2  Select position when P13,P14 are used on the expansion connector.
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@ Please change to the following settings when writing it in the flash memory with built=in CPU by using
Write EZ5.

SW3
Bit 1 ON
Bit 2 ON
Bit 3 ON
Bit 4 OFF

Sw4 side

@ Bit5-8 of SW3 are connected to following CPU pins
It becomes “Low” if the switch is pushed, and it becomes “Open” if it separates. Please turn on
pull-up resistor (PUO) with built=in CPU when using it.

(For details about settings for microcontroller built—in pull-up option resistor, refer to “78K0/Kx2C
User's Manual <U19822>")

SW3
Bit 5 P00
Bit 6 P02
Bit 7 P03
Bit 8 P04
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3.2.2 SW1,SW2

SW1,SW2 are the tact switch.

When you push the switch, it becomes “Low”, and when you release the switch, it becomes
“Open”. Before using this, you need to set the microcontroller built—in pull-up option resistor
(PU3,PU12) to ON. (For details about settings for microcontroller built—in pull-up option

resistor, refer to “78K0/Kx2C User's Manual <U19822>"))

SW1,SW2
Port Port function Note
SW1 | P120 P120/INTPO/EXLVI
SW2 | P30 P30/INTP1

3.2.3 SW5 (RESET SW)

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

3.2.4 JP1

JP1 is the jumper short pin to select power supply.

1-2 Short

Use USB power supply from the USB1 connector

2-3 Short

Use CN3, J1 connector power supply

3.2.5 JP2

JP2 is the jumper short pin for CPU power supply.

Short

Use regulator output to the internal power

open

Separate regulator output to the internal power.

You can use other power supply to the internal power.

3.2.6 LED1 (POWER)

LED1 is the POWER LED.

It is lighted when it gets power supply.
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3.2.7 U2(7seg LED)

U2 is general purpose 7SeglLED. LED is lighted when each port outputs “Low”.

7SeglLED segment connection

u2
] P50 |
P11 P51
— | P12 | —
P10 P52

— | P53 I“'<f§7

The figure of 0—-9 can be displayed by writing the following values in P1, P5 register.

Example of displayed figure and set data.

Figure | P5 Data | P1 Data || Figure | P5 Data | P1 Data
0] 0xFO OxFC 5 OxF2 OxF9
1 0xF9 OxFF 6 OxF3 OxF8
2 OxF4 OxFA 7 O0xF8 OxFF
3 0xFO O0xFB 8 OxFO OxF8
4 0xF9 0xF9 9 OxF8 OxF9

3.2.8 FP1

The connecter for MINICUBE2.
The connecter was not installed. (HONDA TSUSHIN KOGYO CO., LTD. FFC-16BMEP1)

3.2.9 CN1, CN2

The connecter for CN1,CN2 expansion connection.
The connecter was not installed. (HIROSE ELECTRIC CO., LTD. HIF-3H-50DA-2.54DSA)
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3.3 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

P50~P53, P10~P12, Short Short The ports are connected to 7seg LED via 1.5K@Q.
P17 ° Open You can use port 5 for multipurpose /0.
AVREF Short Short VDD = AI\VREF

Open AVREF is separated from AVREF.

Short VDD = EVDD
EVDD Short Open EVDD is separated from EVDD.
USBVDD1 USBVDD2 o Short Supply USB 5V to CN1 connecter.

' pen Open You can use CN3 and J1.

Note: All ground signals are each connected.
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3.4 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).

The AC adaptor can be made a power supply by the connection of the AC adaptor of 5V to CN3 and
connect JP2 jumper short, and JP1 2-3 short.

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
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CHAPTER 4 Troubleshooting

This chapter describes how to solve troubles you may face.

4.1 If you cannot find USB driver when you connect PC to the kit

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

Check Point 2
Check if you installed “Starter Kit USB Driver” in “1.2 Installation of Development Tools”. If not,
install the driver.

Check Point 3
Check if the settings of SW3,4 on the kit are correct with referring to “1.3 Installation of USB
Driver”.

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

4.2 Error when you start the debugger

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

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

Check Point 2
Check if the settings of 3,4 on the kit are correct with referring “1.3 Installation of USB Driver”.

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

Check Point 4
If above 3 check points are confirmed, close the debugger and disconnect the USB cable from PC.
Re—connect USB cable properly to both the PC and the kit, and then re—start the debugger.
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4.2.2 “Incorrect ID Code.” (Ff603)

This error occurs when the security ID stored on microcontroller built—in flash memory is different
from the ID code you entered at the start of debugger.

Security ID entry area at the start of debugger
ID Code

|********************

Check Point 1
Enter correct security ID and click OK on the configuration window.

Check Point 2
If you forgot the security ID, you have to erase the microcontroller built—in flash memory. Before
erasing, check if you actually set the security ID with referring to “2.4 Set Linker Options”. Also
remember the code you set for the security ID.

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

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

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

Check Point 1

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

Check Point 2

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

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

Basically, this error occurs when you start (download) the debugger without doing the settings
described at “2.4 Set Linker Options”. Do the same checking processes as”4.2.3 The on—chip debug
function had been disabled in the device. (FOc79)”.
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CHAPTER 5 Other Information

This chapter explains some useful operation techniques of development tools and circuit diagram of the

kit for developing of user programs.

5.1 Create a new workspace (project)

5.2 Register additional source file

5.3 Debugger tips

5.4 Erase microcontrol ler built=in flash memory

5.5 Circuit diagram
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5.1 Create a new workspace

Now, create a new workspace and project.

PM+ allows you to create a new workspace with following “New WorkSpace” dialog.

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

”

&5 Ph+ - No Workspace [QutPut]
N Edit Find Laver View Project Buld Tool Window Help

Chrl+n
Chrl+0

New
open..

Save fs...

Print Preview

Print... Chrl+P

Exit PM+

"New WorkSpace" dialog

opens

Create & nsw workspace

<Description of items>

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

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

box by pressing the button.

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

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

Device Name:
—> Specify the name of the device to be used.
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New WorkSpace - Step 1/% [Workspace Information]

“Workspacs File Name

|| >»1. Workspace Information
2. Select Tools

3 Select ReakTime 05

[™ Create Blank Workspace
* Falder

| Browss..

Project Group Mame :

* Microcontrollers Mame

Dewvice Name 7. Setup Source Files

8. Select Debugger

EE ~| |uDFeFosonE0 -
9. Confirmation
Device Install
(#) w850 Microcontrollers
Only (4-6]
This will zet up the bagic information about the work space and the project.
| 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:¥TK78K0¥test

Project Group Name
— (no input)

Microcontroller Name
— 78K0

Device Name
— uPD78F0765_64

'E (2011 CATK7BE DM est
L

Thiz folder cannot be found. Do pou wish to create it?

ez Ma
__—

New WorkSpace - Step 1/% [Workspace Information] ['5__<

“\Workspace File Name :
|test »»1. Workspace Infarmation

2. Select Tools
3. Select Real Time 05

[ Create Blank ‘workspace

Browse...

* Falder
|C:ATK 7B Duest

Project Gioup Mame :

7. Setup Source Files

Device Mame :

* Microcontiallers Mame :

[7er0

8. Select Debugger

] 4. Confirmation
Device Install
[#)%/850 Micracantrollers
u]

iy (4-B]

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

< Mext » i > Cancel | Help |

e

Click button

Click button

New WorkSpace - Step 2/9 [Select Tools] |

Tool Set

1. Warkspace Information
»32, Select Tools

ToolVersions :
Tool Wersion
CC7ern Wid 00
SK78K0 va.00
BS78KD w2.00 7 Setup Sowcs Files

8. Select Debugger
9. Confimation

[#) 850 Microcontrollers
Only (4]

Detail Setting...

Flease select the Tools fiom MEC Electronics to be used,

¥ Select only Installed Tools

The following taols have been excluded from selection because they are not installed,
RATBKD, ID7AK0-NS, IDTBKO-QE, SM7BKD, SM+ for 78K0

< Back Mext >
Click | Detail Setting | button

Cancel | Help
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Tool ¥ersion Detail Setting, E
| ccrekn | Ra7exo | sk7eKo  D7eK0-0E | BSTEKD | | |
( \ sed [ JUnused |wUnused [ JUnused |w/UniE

Set the version of tools as | A e i =

follows.

CC78K0:W4.00

RA78K0:W4.01

ID78K0-QB:V/3.20 A 4

\ ) [ 78K0 Software Package %4.00(English Wersion)

Chncel Help

Select tools as above screenshot, then click | OK | .

New WorkSpace - Step 2/9 [Selec

ols] E

Tool Set 1. Warkspace Infarmation
‘[Ehanged][Sele:ledmJFEKU Software Package V4. 00[English v j 552, Select Taok

Tool Yersions
Tool Wersion
CC7eKn w400
Ra7erl w401
SK7EKD Unused 7. Setup Source Filss
ID7EK0-0E v3.20 8 Select Debugger
BS7EK0 Unused

4. Confimation

[#) W850 Microcontrollers

Only [4-6]
:

Please select the Tools from NEC Electronics to be used.

<Backm Corcel | Help
N— -/
Click | Next >

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

Please setup Source Files.
Source File Name : 1. Warkspace Information

2. Select Tools

»37 Setup Source Files
8 Select Debugger
9, Confimation

[#) 850 Microcontrollers
Only (4]

[¥ou can also add source files by specifying the s file o the folder
¥ou don't need to specify allthe files here, and you can setup sourcs fles using [Projct}+ [Projsct

Settings] later.
Cancel Help
Click
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New WorkSpace - Step /9 [Sele

Please select the Debugger.

Tt

1. workspace Information

7. Select Tooks

S ————

File name :

|E “Program Files\MEC Electionics Tools\MD7EK0-0B W3 20MBINA

7. Setup Saurce Files

Option »»8. Select Debuager

9. Confimation

[#] %850 Microsontrollers
Only (46)

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

<Backm Cancel ‘ Help
e

Click

Check the project information

settings

Select ID78K0-QB V3.20
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New WorkSpace - Step 9/9

Create the workspace and the project as fallaws,

"Workspace File Mame
test prw
Falder :
CATEFBKDMest
Project Group Name
test
Microcontrollers Mame
TaKo

Device Mame :
uPD7EFO7ED_B4
Toal Set Name
[Changed)(Selected |FBK0 Software Package Y4.00(E
Tool Versions
CC7EK0Ww4.00
RATEKD w401
ID78K0-0B v3.20
Debugger
ID7BK0-0B V3,20 78K0 Integrated Debugger
C:\Program FilesSMEC Electionics Tools\MD7BKO-UBYW:
Source Files :

=
v

ceo (|

1. Warkspace Information
2. Select Tools

7. Setup Source Files
8 Select Debugger
39, Confimation

[#) 850 Microcontrollers
Only (4]

Cancel Help

Click
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W+ - test. prw [OutPut]

Edit Find Layer Yiew Project Build Tool “Window Help
|a-Ded Sk W BRIk

wlfpebugru ]| & s

J [test - test

= ProjectWindow

Filez | Memo |

E|--' test : 1 Project(s]
=& test

Project “test" was registered.

(L Project Related Files
[ Other Filez

Make: File created successfully. ’_I_ IL_IX_I\"_ )
This completes workspace and project creation.

Additional source files can be registered at any time thereafter.
For details, refer to “5.2 Register additional source file”.

Next, on chip debug function can be used.

[Tool] — [Linker Options..Jis selected.

4 Conpaer Opliores... -
e - D S | vttt oot | SNl * %+ =R ¥
st - test - kil « X BB

1= | ProjectWindow
Fils | Memo |

Duada, Sl
= 0 test - 1 Propecils) e
@ test Reegister Ex-toul...
12 Sonace Fies
(3 Inchude Fiea
1 Propect Related Fis Fie Compare...
(3 Mt Fiea Device Fike Installer
P Sattings. ..
Fork...
Curtomize. ..
Recned the Key Cperations.
Load the Macro Fie...

Play Dack the Macro Fik....

Heister the Macro Flkes...

=
5 ol

ker Dgkkes. LW |
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Linker, Options Pz|
. . ” Output? | Output? | Library | Others
/Checks are put in ~On—Chip Debug \ |ouput2] Loy !
” ” . Load todule File[-o]
and “SIZE". Then input a default Dutput File Name:
value of “512” into the “SIZE”. | Browss..
A check is put in “Security ID”. M Output Symbal Infomation]-q]

The actualities of
“FFFFFFFFFFFFFFFFFFFF” are

taken if there is no problem in the

I~ Create Ermar List File]-2]

[v 0n-Chip Debugl-ga]

W oSIZE: [512 bytes

v Security ID[-gi]
1D: |FFFFFFFFFFFFFFFFFFFF

|

value of ID in security.

/

Caormmand Line T

-oa.Imf -gof12 -gilFFFFFFFFFFFFFFFFFFFFh -pa.map -bel0.lib -bel0f lib -*C:\Program
Files\MEC Electronics Tools\CC72K0WW 4. 004ib7Ek0" -5

Cancel | Help

Push the |OK| button.

Next, please add the following “option.asm” file and set the method of attesting security ID as the
setting of the option byte. Please refer to the user’ s manual of the device for details of the option
byte.

Refer to “78K0/Kx2C user's manual” for the details of the security ID.

“option.asm” please the file must be included in the sample program, and copy this file and use it.

Please refer to “Registering additional source file of next page for the method of adding the file.

/OPT CSEG AT 0080H \

OPTION: DB 00H
DB 00H
DB 00H
DB 00H
DB 03H

TMP CSEG AT OFEDFH
ttmp: DS 1

NC Y

Example for the Option.asm
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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. pow [ProjeciWindow]
File Edt Find Layer Wiew Project Build Tool ‘Window Help

B0 G| | BE 7

wllpebugBud  w]| & A

|test - test

= ProjectWindow

Fies | Memo |
test : 1 Project(s)

= & test
-3
(23 Include

. O
Project F
o 8 DLEI;DF\I: Assembler Options..,

< By

Add the source file to the project L X v |

Add Source Files - test

Laak in: |@ test j =5 B
a.c
B b.c

Select source files “b.c” and

Files of type: |Source Files[* ;" 5;% asm)

j Cancel
Help

Add Files from Folder...

Multiple source files can be selected by clicking them with pressing key.
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M+ - test. prw [ProjectWindow]

File Edit Find Layer View Project Buld Tool Window Help
|2 - DS H|[SR| 4 & @] % Tl «++ -[ERl 2]
J [test -test = || Debug B o ARt x EHE

= ProjectWindove |;HEHX‘ = OutPut
Fies | Memo | - [ECF]

Source file “b.c” and T et 1 Precil)
c.c are additionally
registered to the project. [ co
(21 Include Files
(2 Project Related Files
[Z] Other Files:
4 » v/A
For Help, press F1 [ R
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5.3 Debugger tips

This section describes some useful techniques for the debugger (ID78K0-QB).

5.3.1 Change display of buttons

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

o[> n = [vi[ 0] 2| BIB|m| B/ QlalnB| 2w 6

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

Tool Bar Pictures

* Pictures and Text

" Pictures anly

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

",

Go

-

Resz

&

Lo

v

Eirk.

e
ReGo

Q

‘ich

F=]

Reg

&

SFR

-
Go

g

Load

Azm

3

hem

a
Ret

»|
Step

L]
Ower

=

Open

BIEE

Evn

‘

Src

Stk

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.

E Spurce (main.c)

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”.

E Spurce (main.c) [Z”E|E|

Searu:h...| L | ) | W atch | [uick... | Ref

] 13 boid main®) ]

Click : > | L h_initial(>; |
21 EIC>;

22 -

23 while <1>{ =

24 -

| 25 n etant

< | »

E Source (main.c) E”E”‘S__(l
Breakpoint was set Search... | <4 | ¥ | W atch | Cluick. .. | Fief
] 13 void main{> =
> | h_initiald>;
21 EIC>:
22 -
23 while <13>{ a
24 -
L | 25 nm =tant o
< | 3
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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...”

E Spurce {common.c)

12({mnsigned char
13|unsigned char
14{pnsigned char
15/unsigned char g_led_=

&dd watch...

1 | | Break when Access to

(@Add Watch dialog opens. Click .

Add Watch X

| fdd

Radiv: ™ Proper © Hex © Dec © Oct O Bin f Shing

M amne:

Size: v pdaptive ¢ Byte ¢ ‘Word ¢ Double'word

Mumber:
Cancel R estore Help

(®)Adding a variable to watch window is completed.

Bl Watch
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5.3.5 Display global variables while programs are running

Global variables can be referred by the pseudo real—-time monitor function even when the programs are
running.

(PDSelect “Option” on menu bar, then “Extended Option...”.
@Configure the settings as “Use MINICUBE Extended Function” and “RRM Setting "

Check

Extended Option

[v Use MINICUBE Extended Fungp

Rabd b anitor
Break “When Readout;, &« BRM Setting  © Off

Fiedraw Interval: |200 mEec

0On Mouse Click: tbreak  © Hard break

[ Clear Register ‘When lv Break Sound

-

] | Cancel

[v erify Check

Restare | Help

\
A\

Specify the sampling interval time of the pseudo real-time monitor function.

The sampling time can be specified from 0 to 65500 with unit of 100ms.

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

(3)Add a global variable to watch window.
@Right—click the global variable on watch window, then select “RRM Setting...”

RRM Setting. ..
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®B)Click the “Set”, then Close the “RRM Setting “window.

REM Setting [5__<|
Address Size Symbol (]

1 |0ufb78 1 =] Bytes |_g_stat Close

2 | T elewes | Restore |
3 T elees [ Cear |
4] [ <]Bues|  Delele |
5 | el
6 | e |
7] T -

o | T

SeTotal 1/ 16 Bytes

This completes the settings.

Note:
* The user program momentarily breaks upon a read.
[t is recommended to close the memory window when you use the pseudo real—-time monitor
function.
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5.3.6 Display local variables

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

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

B |ocal Yariable ... E|@|g|
Cloze

5.3.7 Display memory and SFR contents

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

& Memory

5> | Refresh | DMM.. |  Close

b= m

Refresh Db

% Aftribute

=FR
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5.4 Erase microcontroller built—in flash memory

WriteEZ5 can erase the flash memory, when you forgot the security ID or you set unexpected value.
By erasing the flash memory, you can reset the security ID to “FFFFFFFFFFFFFFFFFFFF”.

(DStart WriteEZ5 from NEC Electronics Tools.

B write EZ5

File  Device Miew Help

J

Device
MHame :
Firmueare :

Parameter file
Mame :
Wersgion :

Load file
MHame :
Date :
Chksum :
frea:

Connection to device
Faort :
Speed :
Range :
Freq. :
Multiply

NUM

(@Set TK-78K0/KE2C switches, and then connect the PC.

SW3
Bit 1 ON
Bit 2 ON
Bit 3 ON
Bit 4 OFF

Sw4 fai

_76_



TK-78K0/KE2C User’ s Manual

Click the setup button.

B write EZ5
File Deyie

Device
MHame :
Firmueare :

Parameter file
Mame :
Wersgion :

Load file
MHame :
Date :
Chksum :
frea:

Connection to device
Faort :
Speed :
Range :
Freq. :
Multiply

NUM

@Click “PRM File Read” button.

B Device Setup

Standard l Advance l

Parameter file

Hozt connection

Operation Mode
~

~

~

Port - Frequency
Speed Multiply rate

[ Target Rezet Message

x)

Supply ozcillator

Start
End

-

(] 8 Cancel
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(B)Please select “78F0765.prm” in the directory of “PRM” in the CD-ROM.

Open

Lok i |lﬂ' PRk j = £ EE-

22X

FEFO7E0.prm
78FO761.prmm
FEFO762.prm
FEFO763.prm
FEFO7E4  prm

FEFO7ES, prm
Filz narne: TaFO7ES. prm @
Files of type: | Parameter Files(* prS;" prm] =l ﬂ

®Select the COM port that TK-78K0/KE2C is connected.

B Device Setup

Standard l Advance l

3

Farameter file  [f2F07ES.prm PR File Read

Hoszt connection Supply oscillator

Speed | kultiply ratke |1.00
Operation Mode

'3 Ehlp Start
" Block End

e r

[ Target Reset Meszage

Port ,, Frequency |2I:|_I:||:|

«’ Caricel
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@Click “Erase” button.

B wWriteEZ5

File Device VYiew Help

a

~ Device

| > FlashOpenning....
Flazh Open OF. Mame :
»» ParameterFile Reading. .. Firmware :

Success Read ParameterFile,
»»COMMAMND: Device Setup
PRM File Read OK.

Farameter file
Mame : FEFO7ES
Wersion : W1.00
Load file
Marne
Date
Chkzum :
Area
Connection to device
Fart : COm4
Speed 115200
Range Chip
Freq.: 2000
kultiply : 1.00
|
Ready MLIM

B W riteF75

File Dewvice ‘iew Help

2= 4

»>COMMAMD: Erase Device
Flash Blank Checking... Name : 78k.0-055

ip erase finis Fi Soo1m
‘” irnnare

Farameter file
Marne : FAFOTER
Yergion ; W1.00

Load file

Mame
Date
Chilusum :
Ares

Connection to device
Fort:  COM4
Speed 115200
Range Chip
Freq.: 2000
Multiply - 1.00
|

Ready ]
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5.9 Circuit diagram

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