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

other countries.

* The information is subject to change without notice.

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

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

= Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes inh 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-78F0730 is the evaluation kit for development using “ y PD78F0730", 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

L5/ PM 1 SAMPLE_ 50 e [0\ TR TSR\ SAMPLE_THFOTS0 ) =lo) =
Fle Bt Frd Lim Ve Prowct Bukl Tod Winder b
|a-02R &R L2 e A=  Zl==*+-[w=z?
| [SAMPLE_70F0720 - SAMPLE_TOPD: = [ Diebug Buid Tl & A dxE W
=0z [
Fier | Merma |
':HWHI TEROZA0 1 Progectis]
= @ SAMPLE_7@r0730
Y Sounce Fles
® [H] whakin
f ] itarupt
[E] imsne
@ man
[E] v e extern void B_imieial{}:é
2 Irchude Fies &
[B) corerenty |- /v SHSIPIO(INTPL), 3V4:P120 i
159 Pacpstt skt Flt 70 TaepLEDIPL atd
B s &
o -
HBoaw L ersssssssssassarsarsarsarssnsnnsnnsnn s m
(20 Ot Fiken frerrerareas ik
| woid mainiyi
i+
| h_naialo s
I~ EIlb: h
+
l unite (1104
s '
g_start = O
l 1FOH.8 = 04
I~ MEOM. 6 = 104 x
Ll dP]
For bielp, press FL [ KEF LIRTRT &

By loading the sample programs, you can confirm running the board.

Input/output for operation check use
-7Seg LED
*Push switch
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Overview

Reader

Purpose

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

programs.

Read chapter 3-5 for customizing the sample programs and the hardware.

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:

Preparations
Install the development tools

Experiences
Experience the basic operations of integrated development environment
(PM+) and integrated debugger ID78K0—-QB-EZ) with using sample
programs.

Hardware Specifications
Explain the hardware of TK-78F0730

Troubleshooting
Describe how to solve troubles you may face, such as errors when
starting the integrated debugger (ID78K0-QB-EZ)

Other Information
Introduce other information, such as how to create a new workspace
(project) on integrated development environment (PM+), how to register
additional source file, and some useful tips of the integrated debugger.
The circuit diagrams of demonstration kit are included in this chapter.

This manual is intended for development engineers who wish to become familiar with the
development tools for the 78K0.

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 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-78F0730.
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1.1 Development Tools / Software

@ Device file DF780731 V1.10
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.

@ 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.

@ 78KO0 Integrated Debugger ID78K0-QB-EZ V3.00
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.

@ Built-in Flash Memory Writing Program WriteEZ3
This is the Windows software to write programs on built—in flash memory.
By connecting TK-78F0730 and PC with bundled USB cable, you can write/delete programs
on the built—in flash memory.

@ Starter Kit USB Driver
USB driver for the USB connection with the TK-78F0730 and PC.

@ Sample program for User’s manual
Demonstration program using the 7seg—LED and push switch.

@ sample program
Serial-USB Conversion Serial Communication 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:;_'- NEC Electronics Microcomputer Developmen

e MEC Elec ocomputer developmen
Lp

Befare vou execute this installer, pleaze exit all wi

Copyrigh

[ —

Documents

Sample Program

Link to MEC Electronics Microcomputer

E it

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

Please read it at first.

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

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

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

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

and FAQs.

<6> Exit

Terminate the setup.

@ Click the “Install”

_10_
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@ “Tool Installer” dialog box is opened.
Select products that you need to install.
(as default, all the products that you need to use the TK-78F0730 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\
DeviceFile: | DF780731Y1.10 78K0 Series x| Seach.

Install...
v Tool [nstall \\ 4/
—
Tools;
- Enit |
Froduct | S|ze| -
Ra7ark0 w401 7.8E0KB
Ra7ak0vd. 01 Documents 14 E28KB
P+ 6,30 17 460KE —
P+ 630 Documents 12 B3EKEB
CCyak0w4.00 159,000KE
CC78K0 4,00 Documents 14,000KB
Oes7akoy2.00 5.100KE
[ BS78K0 200 Dacuments 1.824KB ﬂ
E splain:
_I Dirive:; C:
Available 5 pace:
LI 55,667 39EKE
Drestination; Required Space:
IC:\F’rogram Files\MEC Elzctronics Tools Browse. .. | 123.811KEB

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

@ Install the Tools and DeviceFile,

Cancel

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

To stop the installation, click .
Software License Agreement il

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

LSER LICEWSE AGREEMENT
IMPORTANT-READ CAREFULLY:

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

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

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

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

< Bac! “r

® Enter the product ID, and click )

* The product ID is available on the other sheet.

InstallShield Wizard x|

Please enter the product ID of the product. &

Enter Product D

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

Froduct [D ||

InstallShield

¢ Back " Cancel |

@ It starts copying the files.

_12_
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® When the installation is completed, the following dialog opens.

Click .
x

\]:) Installation Finished.
( oK

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 32Kbyte.

_13_
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1.3 Sample Programs

This section explains the overview and preparation of sample programs.

1.3.1 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 Developmen

Inztall...
| Sample Program |

Link to HEC ERctronics Microcomputer

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

_14_
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/3 sample Programs - Microsoft Internet Explorer i =0l

File  Edit  Wiew Faworites Tools  Help
d=EBack -~ =~ ) ) | iChsearch G Favorites lfMedia ¢4 | BN S
Agdress@E:\DOC\SAMPLE_E.HTML ~| @an |Links »

Sample Programs

Welcome to TE-780730 world.
The purpose of sample programs is to experience TE-780730.
Sample programs consist of the following ttems.

+« TETEED

o SAMPLE 7EF0730 | |
n SAMPLE 7EF0730 pre : Sample program described in the TE.-730730 evaluation Lot

tutorial guide.
« TE-78F0730 sample program >
. - Evananon kit User's manual.

Eefer to the User's manual about usage.

[ |
|Ej Done l_l_l_ (5 Local intranet A

@ Click the “TK-78F0730 Sample Programs” link , the following download confimation window appears.

File Download |

@ Some filez can harm wour computer, [F the file information below

looks suspicious, or pou do not fully trust the source, do not open or
zave this file.

File name: TEFSK0EXE
File type:  Application
From: E:\SamPLE

& Thiz type of file could harm pour computer if it contains
malicious code.

WWiould you like to open the file aor save it to your computer?

tare Info

@ Click the butten.

_15_
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2l
Save in: IQ Local Disk [C:] j = =k Eo-
DEP.9F.':'.'T.'.‘?.':'.'?E..‘?.':'.'El..ﬁ!?FF!DEEE
] Program Files
1 WINNT
[:I WUTernp
ty Documents
File name: ITK?BKD j Save )
Save az type: I."-\pplication j/ Cancel |
F

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

® The self-extraction sample program (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” TK78K0” folder.

_16_
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1.3.2 Overview of Sample Programs

The sample programs consist of following folders.

TK78K0
SAMPLE_78F0730

SAMPLE_78F0730.prw Work space file

main.c Source file

_17_
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1.4 Installation of USB Driver

“NEC Electronics Starter Kit Virtual UART” USB driver must be installed on PC before you start using
the TK-78F0730.

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-78F0730.

First, connect the TK-78F0730 to PC with USB.

Ty
ooy

2 T

Depending on the version of Windows OS, the installation will be differed. Please check your
Windows version, and follow the instructions
- Windows XP ->  "1.4.1 Installation on Windows XP”
— Windows 2000 —> “1.4.2 Installation on Windows 2000”
After the installation, go to “1.4.3 Completion of USB Driver Installation”

_18_
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1.4.1 Installation on Windows XP

1. Once the TK-78F0730 is connected with USB, the “Found New Hardware Wizard” will be started.

Select “No, not this time” and click :

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

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

Fead our privacy policy

an Windows connect to Windows Update to zearch for

Select “No, not this time” eoftware?

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

Click “Next”

Click Mezt to contitiue.

Mewt » ][ Cancel

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

Found New Hardware Wizard

Thig wizard helpz you install zoftware for;

USE Device

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

What do vou want the wizard to da?

) Irestall the software automatically (Recomrpendsd]

”

(®) Install from a list or specific location [Advy Click “Next

Click Mezt to contitiue.

< Bac ” Mewt » Cancel

_19_
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3.  Select “Search for the best driver in these locations.”, check “Include this location in the search:”,
and then click “Browse...” to select the driver directory path. The path should be “C:¥Program
Files¥NEC Electronics Tools¥TK—driver” as default installation. If the installation directory is not
default, then select “TK—driver” under the installation directory.

Click :
Found New Hardware Wizard

Please choose your search and installation options.

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

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

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

C:4Frogram Files\MEC Electronic

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

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

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

Hardware Installation

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

MELC Electranics Starter Kit Vintual UART

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

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

4
Continue drymay STOP Inztallation

_20_
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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 “1.4.3 Completion of USB Driver Installation”.

_21_
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1.4.2 Installation on Windows 2000

1. Once the TK-78F0730 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”

Ta continue, click Mext.

¢ Back I Mest > I Cancel

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

_22_
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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

_23_
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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 “1.4.3 Completion of USB Driver Installation”.

_24_
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1.4.3 Completion of USB Driver Installation

Confirm the USB driver is installed on PC.

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

Device Manager

(= Computer Management Elfﬁlgl

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

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

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

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

e o o O o B B

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

PTOCELaors
@), Sound, video and game controllers

System devices
Universal Serial Bus contrallers

T [

The screen above shows that the COM port number is “COMS8”. If ID78K0-QB-EZ is not in use, you can
use this port number for connecting TK-78F0730.
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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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-EZ

You will use the programs that you prepared in “1.3 Sample Programs”, as the sample programs for
TK-78F0730.

You will be able to understand how to use the development tools and the concept of project files which
you need for producing application programs.
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The overall steps are as follows:

2.1 Start PM+

&

2.3 Load Workspace

&

2.4 Set Linker Options

2.5 Set Compiler Options

&

2.6 Create Load Module Files

&

2. 1 Check Debugger Settings

&

2.8 Check Board Settings

&

Run Programs

2.9 Start Debugger

2.10 Run Programs

&

2.11 Stop Programs

&

2.12 Close Debugger

¥

2.13 Quit PM+
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2.1 Start PM+

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

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

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

_28_



TK-78F0730 User’ s Manual

2.2 What is PM+

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

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

Menu bar Tool bar

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

Fie Edit Find Layer Wiew Project Buld Tool Window Help

|a-DEHAGR] s DB | S+ -RE® |

Il = k255 X8 |

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

\ L 8y

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

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

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

In this section, you will use the workspace that you created in “1.4 Sample Programs”
For creating a new workspace, refer to “Chapter 5 Other Information”.

The workspace has information about the build environment for the sample programs.

Select “File” on menu bar and “Open Workspace...”.
Then, select “SAMPLE_78F0730.prw” under the directory “¥TK78K0¥SAMPLE 78F0730”.

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

- [EOF) ﬂ‘

_l- oo

sligrksn=
Close Waorkspace:

Save Chrl4s
Save As...

Change Source File Mame, ..
Save Al Source Filzs

Prink Prewiew
Print.... Crl+P

Recerit File

Recent Workspace.

Exit PM+

-

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

Select the directory that

Loak i I@ S-"‘-\RMPLE_?SFD?3D j = EF contains the Sample

BRCAMPLE_78F0730.pro ~__

programs.

e ——

Filename:  [SAMPLE_78F0730 prw C L _oeen [

Filez of tupe: IWorkspace File[" prw] j Cancel |
Help |
v

Select “SAMPLE_78F0730.prw”, then click .
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Workspace name: “SAMPLE_78F0730.prw”

75 PM+ - SAMPLE_78F0730.prw [OutPut]
File Edit Find Layer Wiew Project Build Tool ‘Window Help

Load the workspace file

= : AN "SAMPLE_78F0730.prw"
|2 -Ded|8R| 5 50| A ) - *
| [SAMPLE_78F0730 - SMPLE _78F07 = | Debug Buid Rl émT\_/
S0 T — —ioix]
Files | Memo | - [EOF] =
B i) SAMP : 0 1 Project(s}€ Project group
SAMPLE_78F0730 *_
[:I Include Files I
(-] Project Related Files
(7] Other Files _
Project
Kl 4
For Help, press F1 1 [t i1 g

The workspace file “SAMPLE_78F0730.prw” contains one project called “SAMPLE_78F0730”. You will
use this project “SAMPLE_78F0730".

CAUTION:

Please ignore when you get a prompt saying “files could not be found”. This may occurred when

the installation directory is not a default.
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2.4 Set Linker Options

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

— Outputs from debugging

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

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

2.41 "Output1” Tab

Select “Output1” tab on “Linker Options” window. Confirm “Output Symbol Information” and
“On—Chip Debug” are checked.
Also, confirm “Security ID” and confirm “FFFFFFFFFFFFFFFFFFFF” (20 of “F”) is entered at “ID”
field if there will not be a problem entering it.

Linker Options x|

Outputl |I:Iut|:uut2| Library | Others |

— Load Module File[-0]
Cutput File Hame:

m j Browsze. . |

< [V Output Spmbol Infarmation]-g]

\/
—1_ Create Enror List File[-g]
[Hutput Eile Hame:;

Ia.elk j Browse,.. |

e —
—I¥ On-Chip Debugf-go]
v SIZE:  |256 bytes

—Iv Security ID[-gi]

ID: |FFFFFFFFFFFFFFFFFFFF
S

Command Line Uptions:

-0a.Inf -qo256 -gilFFFFFFFFFFFFFFFFFFFFR -pa.map -bell ik -beldf ik -M'C: sPragram ;I
FilesAMEC Electronicz ToolsA\CC7EE.0NMW 4. 00WBFEKD" -2

0k, I Cancel Apply | Help |

\_/
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“Output File Name” filed at “Load Module File” specifies the path and file name of output load module
file.

When “Output Symbol Information” is checked, it outputs the local symbol information in the load
module file.

“On—Chip Debug” specifies if you need to use on—chip debug or not. Check this when you wish to use
on—chip debug. In this case, you cannot locate segments in the address from 02H to 03H and from 8FH to
the bytes specified at “SIZE” + 1.

“Security ID” is the ID code to protect the memory data from others.

The ID code is set with hexadecimal number. The security ID is stored at the address 85H-8EH. For that
reason, when a security ID is set, you cannot locate segments in the address 85H-8EH.

If there is a security ID set in the assembler source code and another security ID in this option, the

system uses the one in this option.

If you forgot the security ID code in the address 0x85—0x8E or you write 0x00 at 0x84, ID78K0-QB-EZ
will not be able to connect.

In this case, run “WriteEZ3” and erase the built—in flash memory.

For details, refer to “5.4 WriteEZ3”.
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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 x|

Freproceszor | bemary Model I [rata dzzign I Optimize I Diebug I Clutput
Extend | Others I Startup Foutine

— Change Source Begulation
— Kanji Code of Source

[ Dizable Extenzions [AMS| Standard Only)-za] | @ SJI5]-zz]
[T Treat int and shart as charf-zi] ™ EUC[-z2]

[~ Treat long az int-21] i~ Manel-zn]
e

< [V Enable C++ Comment, Ignaore from A4 Till End of Line[-zp]
m‘q-zc 1

[ Mot Expand Argument and Fetum Y alue]-zh]

Command Line Options

-Zp

KO

0k, 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”.

5. PM+ - SAMPLE_78F0730.prw [OutPut] ~=1al x|
Fie Edit Find Layer Wiew Project Buid Tool Window Help
|a-DSd &&= R| B e+ -[==2]
| [SAMPLE 7870730 - SAMPLE 78707 | Debug Build
_ol x|
Fies | emo |
= 05 SAMPLE_78F0730 : 1 Project(s)
SAMPLE_78F0730
(21 Source Files
(23 Include Files
(2 Project Related Files
[ Other Files
&
KA 0y
For Help, press F1 Ii Led fm:1 ¥il
M-+ - SAMPLE_78F0730.prw [OutPut] o [m] 5
le Edt Find Layer View Project Buld Toaol window Help
|a-DEH|&R| 4 B & Bl Hi+«»+ -==le]
] [5AMPLE_78F0730 - SAMPLE_76F0; | [ Debug Build B - | ‘
ER[mowre HEEY
Files | hem | - "C:\Frogram Files\NEC Electronics Tools)CO7SKDY 4. O00Vbin, co7ali—
- - Compilation complete, 0 error(s) and O warning(s) found.
E" SAMPLE_78F0730 : 1 Project(s) || rc:\Progrem Files\NEC Electronics Tools)\CC7SEDYW4.00Yhindce7s!
=i SAMPLE_78F0730 - Compilation complete, 0 error(s) and 0 warning(s) found.
-2 Source Files - "C:\Program Files\NEC Electronics Tools)CC78EQYW4.004bince7a)
& Include Files } - Compilation complete, 0 error(s) and 0 warning(s) found.
-] Project Felated Filss - "Ci\Program Files\NEC Electronics Tools)\RATEEDYW4.00Vkhin)ra7s)
(0 Dther Files: - v i) ana 0 warning[s) found..
- izs Tools)RATEKOY W4.004binY 1k78}

_ 1 . ; and 0 warning(s) found.}
- \!) 13500: Buid completed normally. 1o Too1s)RA7EKON U4 . 00\bin} oc78}

-« 0 erroris) and 0 warning

_ - 5l warning(s) : O [EOF]
K] oy
I Lt Rt fris z

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...

% PM+ - SAMPLE_78F0730.prw [OutPut] =101
File Edit Find Layer Yiew Project Build | Tool ‘Window Help
. 4 ER Compiler Options... ﬁ - ’_’_ ‘
J @ D& | S &| & ! Structured Assembler Options. .. e | R | Tg EI' ?
| [sAMPLE_76F0730 - SAMPLE 7870 = |[Dekyy  Assembler Options... EEE A HE ‘
Linker Options. ..
-0 > ©Object Converter Opticns... ;[Elll
Filez |Mem0| j Electronics Tools'CCT7SEODY W4.00%bhin cc?B}j
. —— 0 error(s) and 0 warningi(=s) found.
SAMPLE_78F0730 : 1 Projectis) IS =t I' lectronics ToolshCC7SKOY W4.004\bin co7s)
Ew SAMPLE_78F0730 Reqis! = = 0 error(s) and 0 warningi(s) found.
- Source Files P — y [ Electronics ToolshCC75KOY 74.004bin co7sel
[ Include Files 0 error(s) and 0 warning(s) found.
(0 Project Related Files File Compare... Electronics Tools|RATSKOY W4.004bin ra7sal
L[ Other Files Device File Installer 0 error (=) and 0 warning(=s] found..
) Electronics Tools\RATSEDY W4.00Vbiny 1k781
PM+ Settings... .
error(s) and 0 warning(s) found.+¥
inEllE Electronics Tools|RATSED, W4.004bint oc7s}
Customize,. .
Record the Key Operations plete, 0 error(s) and 0 warning
Flay Back:
Save the Key Operations.. 0 Total warning(s) 0 [EOF]
Load the Macra File. ..
Flay Back the Macro File. ..
Reqister the Macro Files. ..
Flay Back Ehe Register Macro 2
-
14 2
Change debugger settings [ gt s g
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Check if “ID78K0-QB-EZ V3.00 78K0 Integrated Debugger” is selected on “Debugger”.

Debugger Settings

Select Debuager e —

Debugger:

File M arne;

Optior;

Debug Target
Debug Target File:

| CATK7EK 0N AMPLE_78FO7304a Imf |

¥ | Erecute Symbol Beset after Download

¥ Erecute CPU Fieset after Download

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

[Mebug Target File List:

k. Cancel | Help |

If you cannot select “ID78K0-QB-EZ V3.00 78K0 Integrated Debugger”, select “Project” on menu
bar, “Project settings” => “Tool version settings” —> “Detailsetting” —> then select
“ID78K0-QB-EZ V3.00”.
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2.8 Check Board Settings

Before connecting the PC and the TK-78F0730 with USB, you should check the setting of SW1,SW2 and
JP1 on the board.

Set the SW1,SW2 and JP1 of the TK-78F0730 as follows.

SWi
Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON
Bit5 ON
Bit6 ON

SW2 fai
JP1 short

JP1 SW2

3 RDHSt AL HY-6V0
comPhian
S O L g‘gﬁ]

— I“E’T m mTPzglﬂ

o
a4

Eﬁf N l @_ B
“‘iq 1|i| ""'”‘[

IJII

@7 l=‘=‘E
T[.__‘,E

= lﬂNr‘- _N E
x| e

SWi1

After the switch settings are completed, connect the PC to USB2 on TK-78F0730 with USB cable.
If the “Found New Hardware Wizard” is started, install USB driver with referring 1.4 Installation of USB
Driver”.
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2.9 Start Debugger (ID78K0—-QB-EZ)

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.

E.:.ri' PM+ - SAMPLE_T8F0730.prw [OutPut] =18/

Fie Edit Find Laver Wiew Project Buld Tool ‘Window Help

|2 - DSH|8R| 4 =R 5 ¢+ luE7

J | SAMPLE_78F0730 - S4MPLE_76F07 7| [Debug Buid & A 2]
= ProjectWindo =101 x| =]
Fies | bermo | - ci\Frogram Files\NEC Electronics Toals\cc7axu\uq.uu\bm\cwa§
= - Compilation complete, @ error(s) and 0 warningis) found;
E" SAMPLE_78F0730 : 1 Proiectls] || wc:\Program Files\NEC Electronics Tools)CC78K0YW4.004bin)cc7s)
=~ SAMPLE_78F0730 - Compilation cowplete, 0 error(s] and 0 warning(s) found,
Source Files | rC:\Program Files\NEC Electronies Tools)CC78EDYT4.00%bin|ec7s)
Include Files - Compilation complete, 0 error(s) and 0 warning(s) found.
(3 Project Relsted Files - Ci\Program Files\NEC Electronics Tools)RA76K0LT4.00Vbin\ra7a)
(2 Other Files |- issembly complete, 0 error(s) and 0 warning({s) found.:
- "C:\Program Files\NEC Electronics Tools\RA7BKO\U4.00\bin\ 1k78}
- Link complete, 0 error(s] and 0 warning(s) found.d
- "C:\Program Files\NEC Electronics Tools|RAL7BKD\U4.00\bin)oc78)
-
- objser Conversion Complete, 0 error(s) and
- Build Total error(s) : 0 Total warning
Ll
For Help, press Fi N Cift s 4
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“Configuration” dialog is opened.

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

~ Chip

Mame: uPD I?"BF'J?'?':I vl
 Internal ROM /R
|1E" I
1]

Rl
Ok,
e
Restore |
Froject... |
About.. |

Internal ROk: Btz

[T UszeBank  Size: I 'I KEytes
Internal high-gpeed Rak: |1I:I24" 'I Butes
|2D48" vI B_I,Jtes<

|D Code

P T

Intemal Extend Rak:

—Main Clock
€ Clock Board € Edtemal & Systern (XD ~| tH:=
= Sub Eloch:
€ Clock Board € External € System I VI KHz
— Peripheral Break tonitor Clock, Target Power Offy — Fall-zate Breal——
" Break {* Suystem " Permit

Detai.. |
& Non Break = User & Mot Permit
— Mazk

[~ Wl [T TARGETRESET [ INTERMAL RESET [T fkdl

— Memary Mapping

temony Attribute; Mapping Address: Add
Target j I Delete |

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

ID78K0-QB-E2 |
? ) W700: Do you want ko download Load Module File?

P

Yes
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CATRBEINSAMPLE _78F07 304z mf
object loading...

ID78K0-QB-EZ starts and downloading

the program to flash memory.

Cancel

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

% 1D78K0-QB-EZ : SAMPLE_78F0730.prj g (=]

File Edt Wiew Option Run Ewent Browse Jump Window Help

1o o |2 ]| = | BB | B[P(8| Q|| E] B[] B

1ol
((J > Watchl Quick. | Helreshl Close |

poid main<> =
> 19

Search..

FEX

h_initial(>; #3% Initialize
EI<); P CF
while <(1>{

I1F@H.6
MKBH .6

g_start - 05

1FAL.2
MKBL.2
PRAL.2

F X ¥
o

;lhile( g_start == 8 >{ Pl SWo !

[ 1.7 = 15
[ HKAL.2 = 1;
e MK@H.6 = B;
while{ g_start == 1 Pl seyq.

bLe
if ¢ tP12.8 >{
g_start = 2;
¥

FEX

rnin.c#13 [auto NS

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

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

The sample program runs.

h_dnieialdd; Initialize
EIS3: - (=)

;: while (13¢

285 _utart = Wi

26| fm_a =- 8

2 MO 6 = 17

28)

29 1FHL.2 = H;

El HNBL.2 = 83
PRHL.Z = 13

whiled g_start == B 3¢
H

while< Iﬁl{(&r;,;,- a ;E - Tuoy
2 Bt = 2; Run the sample program

¥

h_initialds;
EI&;

while <13(

At == 1
€ TPLELHE 00
gstart = 23

When programs are running, the status bar will be red.
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If you push SW5, the 7-seg LED segments rotates.

You push the SW4. and confirm the display of number after a while.

SW5

4 RoHS
L ET
C: TK-78F0730

; I o
|| i ' " II v
B v

UART
— swz

SW4

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

Now, you are going to stop the program.

Click the stop button Il | , or select “Run” on menu bar, then “Stop”.

hodnitialdd;
ElCa;

whila €13¢

while< == 1 3 Tuny
I piab 3¢ - .
g_start = 2;

¥

Stop the program

= 1D AMPLE T
Fle £t Wiew Option Fun Event Browse dmp Window Help

[ L A N ST a1 ST i s TN A o i S

=10l

EI
while <13¢

h_initiald>; Initialize
€ - cH

oncas  man 0 [ [om®mes  Mesdfes  me ms g

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

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

i ID78K0-QB-E2 : SAMPLE_78F0730.prj - ol x|
File Edit View oOption Run Event Browse Jump Window Help

Open... Chrl+0 H Elml- w%l@l @ 2

Save As...

Close

Download. . tch Quick... | Refresh | Close I
Upload. .. CINTP1>, SW4:P128 */
Pl *
Prioject 3
Enviranment 3
DEbugEEE E& 3
Exit initdal{>; S Initialize
d i CPU
23 while (13
24|
e 25 g_start = B3
P 26 IFBH.6 = B8;
e 27| MKBH.6 = 1;
28
29 IFAL.2 = B;
e 36| MKBL.2 = 8;
e 31 PRAL.Z = 1;

g_start == 8 >{

The exit confirmation dialog is displayed.

|main,ca# 33 riain |ozeD |10m 33,855 |Marual Break. lauto NS Y

ID78K0-QB-E2 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 ID78K0-QB-EZ. It is
recommended to save the settings as it saves the window you used, window size, layout, etc.
If you click , it does not save the settings and closes the ID78K0-QB-EZ.
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2.13 Quit PM+

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

=
Fle Edit Find Layer View Project Build Tool Window Help
Mew ChrlHN B Qﬂt ,_,_
B tece || € > = = = ?
om i k.l = 1=
Inisert file,.. Drebug Build j| L E S oiX ‘ a5 m |
Close
o T =
Mew Workspace... ——
Open Workspace “Program FilestNEC Electronics Toolsh CCTSEOYW4.00\binhco78F
S e Works acam L |- Compilation complete, 0 error(s) and 0 warningis) found:
P— k;' Etls) - "C:\Progream FilesiNEC Electronics ToolshCCTSKEDYW4.00\binhco7?6l
0se Workspace - Compilation conplete, 0 error(s) and 0 warningis) found.
Save Chrls - "C:\Program Files\NEC Electronics ToolshcCC78EDYW4.00%\bin'co?E}
Save As... - Compilation conplete, 0 error(s) and 0 warningi(s) found.
- "C:\Program Files\NEC Electronics ToolsyRATSEDY W4.00\hinhra76}h
Change source FHle Meame... - Azsenbly complete, 0 erroris) and 0 warning(=) found.:
Sae Al Source Files - "C:\Program FilesiNEC Electronics ToolshRATSEDYW4.00%\hbinh 1k76}F
Brint Previ - Link cowplete, 0 error(=) and 0 warning(s) found.+¥
finc Freview - "C:\Program Files\NEC Electronics Tools)RATGEDYW4.00\hbin'oc7?8h
Print... Chrl+P -
Recent File - Object Conversion Complete, 0 error(s) =and 0 warning
-+
Recent Warkspace - Build Total error(s) : 0 Total warning(s) : 0O %
-
— buwnluad C:\ TE7EKO\ SANFLE_7S8F0730%a. lwf to the debugger.[ECF]
-
4 » v
Exit PM+ and prompt to save the files [T brkikE 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 5 Other Information”.
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CHAPTER 3 Hardware Specifications

In this chapter, the hardware of TK-78F0730 will be explained.

Microcontroller 1« PD70F0730
Clock External main system clock: 16MHz
Interface USB x2 (MINI B connecter)
Connecter for MINICUBE2 (only pad)
Connecter for AC adapter (5V)
Expansion connector 30Pin socket (only pad)

Dimension 89mm x 52mm

Power supply voltage | 5V
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3.1 Layout of hardware functions

. - AoHS
ﬁ cameliant

cz / K—TBFUT A

] g ' z

6
MRZ

}E.T.lc

ke R2

ﬂzem

uUsB1 JP2 Sw4 SW5 OCD1 CN1 SW1 U8(7segLED)

3.2 Layout of solder—-short pad

EVDD

-~ RoHS
comeliant
TK-78F0730

RTPUS TPUT
3 B |

1| {8 =

%

FLMDO P10~P12, Universal area
P15~P17
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3.3 Hardware Functions

3.3.1 SW1,2

The bit 1-4 on SW1 are for mode settings, Bit5—6 of SW1 are Dip switch for the 7SegLED connection.
Bit7-8 are connected to "P00/TI000", "P01/TI010/TO00” for general—-purpose input port.
SW2 is operation mode setting slide switch.

@ For the use of ID78K0-QB-EZ, use following settings.

Swi
Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON

SW2 Side

* When ID78K0-QB-EZ is used, these terminals cannot be used because it communicates with the
host machine by using and the terminal P31 and P32.

@ To run the programs stored in built—in flash memory without using ID78K0-QB-EZ, use following
settings and re—supply power.

Swi
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 OFF

SW2 UART | or center position

@ Please change to the following settings when writing it in the flash memory with built=in CPU by using
WriteEZ3. (The hardware of WriteEZ3 is built into TK-78F0730.)

SWi

Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON
Bitd OFF
Bit6 OFF

SW2 Side
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@ Please change to the following settings when you connect MINICUBE2.

Swi
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 OFF

SW2 OCD | or center position

@ Bit5-6 of SW1 is connected with the following CPU terminals.
If you make UART6 Communication with SW2 UART side (using WriteEZ3) or you don’t use P13/P14
for 7SeglLED, then turn off and separate 7SeglLED.
SWi1

Bitd P13/TxD6
Bit6 P14/RxD6

@ Bit7-8 of SW1 is connected with the following terminals CPU.
It's connected to GND if the switch is ON.
Please turn on pull-up resistor (PUO) with built—in CPU when using it.
It becomes “Low” if the switch is ON, and it becomes “High” if it is OFF.
SWi1

Bit7 P00/TI000
Bit8 P01/TI010/TO00

3.3.2 SW3

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

3.3.3 SW4 (INTPO)

SW4 is the push switch connected to "P120/INTPO” pin in CPU. When the switch is pushed down, it
sends the signal of “Low”. When it is released, it becomes “Open”. Therefore, when you need to use this,
you need to set the microcontroller built=in pull-up resistor option registers (PU12) to ON.

3.3.4 SW5 (INTP1)

SW5 is the push switch connected to "P30/INTP1” pin in microcontroller. When the switch is pushed
down, it sends the signal of “Low”. When it is released, it becomes “"Open”. Therefore, when you need to

use this, you need to set the microcontroller built—in pull-up resistor option registers (PU3) to ON.
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3.3.5 LED1 (POWER)

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

3.3.6 JP1

JP1 is the jumper switch pin to select power supply.

JP1

1-2 Short Use power supply from USB power connected to USB1
3—-4 Short Use power supply from USB power connected to USB2
5-6 Short Use power supply from AC adapter connected to JACKI1

If you use plural connection in the USB1 USB2 JACK1 and OCD1 connecter, select JP1 to the first
power supply route.

3.3.7 JP2

Pole select of USB D+ pull-up by USBPUC
1-2 Short D+ pull-up is valid if USBPUC is low level.
2-3 Short D+ pull-up is valid if USBPUC is high level.

3.3.8 JP3

POWER LED ON/OFF select jumper.

3.3.9 OCD1

It is a connector for the MINICUBE2

OCD1 can connect to MINICUBE2? by installing a connector.
(A1-10PA-2.54-DSA[not mounted] by Hirose)

Please do the following setting when you connect MINICUBE2.

SW2 is adjusted to the UART| side when the terminal UART6 (P13/TXD6,P14/RXD6) is
connected with RXD# and TXD# terminal and it communicates with the PC. In other case select
SW2 to the center position.

Bit1,2, 3, 4 of SW1 are turned off.
X Please connect MINICUBE2 noting 1pin position.
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3.3.10 U8(7seg LED)

7seg LED of U8 can be lit with P10-P17.
Please set the port mode to the output and output “Low” signal from the port.

us
P10

P15 P11
— P16 —

P14 P12
7
- g

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

Example of displayed figure and set data.

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

3.3.11 JACK1

This is the connector for AC adapter. (DC5V)

3.3.12 CN2

This is the connector for external power supply (DC5V)

3.4 Universal Area

The kit has the universal area. Users can use this to develop custom circuit.
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3.5 Solder—short pad label

When using a circumference board connector (CN1) without using a circuit on board, in order to

separate a circuit on board, the terminal of CPU can be customized by making the pad for solder

short opening.

Pad for solder—short has shape like the figure below.

When you make an open circuit, cut the narrow part of the Pad with a knife.

To make short circuit, join the separated Pad with a soldering iron etc.

Solder—short pad
(opened shape)

Solder—short pad
Shorted shape

Solder—short pad name State when Connection
shipping it

7SeglLED

P10~P12, P15~P17 Short et
Open when using it for other usages
FLMDO to P33 on CPU

FLMDO Open . . :
Short When built—in flash memory is rewritten by self
VDD

EVDD Short | T

Open when EVDD is driven by other voltages.
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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 “NEC Electronics Starter Kit Virtual UART Driver” in “1.4 Installation of
USB Driver”. If not, install the driver.

Check Point 3
If above 2 check points are confirmed, disconnect the USB cable from PC and re—connect again.

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 “No response from the Emulator...” (A01a0)

Check Point 1
Check if the settings of switches on the kit are correct with referring “2.8 Check Board Settings”.

Check Point 2
Erase the flash memory with the WriteEZ3.

Check Point 3

If above 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.

4.2.2 "Can not communicate with Emulator...” (FO100 or A0109)

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

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

Check Point 3
Confirm the USB driver installation with referring to “1.4 Installation of USB Driver”.

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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4.2.3 “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 WriteEZ3”.
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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

9.4 WriteEZ3

9.5 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...”.

i

Edit Fird Layer View FProject Buid Tool Window Help

Mew Ctrl+M _
ol S vy T+ » > -|=E e
Insert fil., . jl * -_5- :‘i‘.’ q*’ .2.‘.‘]1% |
il
Effrowe =Dl

- Treor ﬂ‘

Save Workspace
Close wWorkspace.

Save. ChrkS
Save As...

Chanae Source Fle lame.. .
Save Al source Fes

Prink Preview
Print... Chrl+p

Recent File

Recent Workspace

Exit PM+
"New WorkSpace" dialog
Rl P opens

Create a new workspace I (el T
<Description of items>
Workspace File Name: |

—> Specify the name of the workspace file that manages *Workspace File Hame
. ] I »>1. Workspace Information
the project files. - 2 Bl T
o . . - Ci Blank ‘whark:
.prw is automatically suffixed as the file type. Bl SRS 3. Select RealTime 03
. . R n 4 Startup File(H]
A project file (prj) of the same name is I Bame. || i
. Project Group Nams
simultaneously created. [ & Link Directive Flef#]
* Micracontrollers Name Device Name T S B S
Folder: [7aron =] [Porarirazee x| | O et Detuaoe
9. Confirmation
—> Specify the folder for saving the workspace file by _ Deice il | (£ V50 Microconirallers
Only [4-6]

writing its absolute path.
This item can be selected from a reference dialog

bOX by pr‘essing the B rowse... button_ Thiz will st up the basic information about the workspace and the praject.

Project Group Name:
—>. Specify this |t.em if W|‘sh|ng Tco manage multiple — e | [ ] T
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. 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:¥78K0¥test

Project Group Name
— (no input)

Microcontroller Name
— 78KO0

Device Name
— uPD78F0730

PM+

'2 Q2011: C:htest
L

This folde

Mo

\/

X

ot be found. Do you wish to create it?

Click button

MNew WorkSpace - Step 1,9 [Workspace Information] x|
“Workspace File Name :
Itest Hie »»1. Workspace Infarmation
2. Select Tools
— ™ Create Blank ‘Workspace 4 Select FeatTime 05
| CATE7BK Dvest B'”&I 4. Startup Fil{#]
. 5. Register Mode[#]
Project Group Hame :
I E. Link Directive File(H#]
* Microcontiallers Name : Device Name : t SRR B
8. Select Debr
[7aro =] [wpn7eroran | 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
MNew WorkSpace - Step 2,9 [Select Tools] 1[

Tool Set :

1. Workspace Information
»»2. Select Tools

Save | Delete | 3, Belect BealTime 05
Tool Yersions : 4. Startup File#]

Toal | Version [ 5, Begister Mode(#]
ID78K0-08 W3.00 E. Link Directive File#]
D7 0-0B-EZ Unused §

7. Setup Source Files

8. Select Debugger

4. Confirmation

¥ Select only Installed Toals

[#]850 Miciocontrollers
Only [4-6]

‘ Detal Setting... I ’

Please select the Toals from MEC Electronics to be used.

The fallowing tools have been excluded fram selection because they are not installed.
CC7EKO, RAFEKD, SK7EKO, ID7EKO-MNS, SM7EKD, Sh+ for 7EKO, BS7EKO

< Back I Next » I

Cancel | Help
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-

Set the version of tools as
follows.

CC78K0:W4.00
RA78K0:W4.01
ID78K0-QB-EZ:V3.00

J

Tool ¥ersion Detail Setting

| cceeko | Razekn  fiD7EK0-GE  ID7EKD-REE |

B

I

.01

TOnused |

- 78K Software Package Y4, 00(E nalish Yersion]

- ancel Help |

New WorkSpace - Step 2/9 [Select Tools]

Tool Set
I[Changed][Selecledm]?SKD Software Package V4. 00{English v j

Save Delste

1. Warkspace Information
»32 Select Tools
3 Select Heal Time 05

Tool Yersions 4, Startup FilelH])
Taol [ wersion [ 5 Register tod=(]
CC78K0 w4.00 B Link Directive File(#]
RaTakD w401
D7EK0-08 Urnused 7. Setup Source Files
ID7BKOLBEZ v3.00

8. Select Debugger
9. Canfirmation

[#) V850 Microcontrollers
Only [46)

[¥ | Select only Installed Tiools

Detail Setting,

Please select the Tools from NEC Electranics to be used.

<Eac( Naxﬁ Cancel

Help

S ———
Click

Select tools as above screenshot, then click
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New WorkSpace - Step

Pleaze setup Source Files.

Source File Mame :

[Setup Source Files]

Add.. |
Femave
Femove &1l
Up
Dovn

1. Workspace Information

2. Select Tools

31 Select FeakTime OS5

4, Startup File[#])

51 Register odz=(#]

E; Link Directive File[#]
»»7. Setup Source Files

8 Select Debugger

9. Confimation

[#) V850 Microconirollers
Dl [4€)

You can akso add source files by specifying the list file or the folder
Tou dom't need to specify all the files here, and pou can setup source files using [Project]->[Project

S ettings] later.

< Back (|

Next > |

Cancel Help

/

e

Click
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New WorkSpaci

tep [select Debugger]

Please select the D ebugger.

File name :

C:\Program Files\MELC Electionics Tools\D78K0-08-EZ53.004bi

Option

1. Workspace Information

bt File(#]
5 Heagister Mode(#]
E; Link Directive File[#]
7. Setup Source Files
»»8. Select Debugger
9. Canfirmation

[#) V850 Microcontrollers
Only [46)

“fou can change the selected Debugaer using [Tool] -» [Select Debugger].

e

< Back Cancel Help
- -

Click

Check the project information

settings

Select ID78K0-QB-EZ V3.00
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Create the workspace and the project as follows.

[workspace File Name
test. prw
Folder
CATE7EK DM est
Project Group Name :

test
Microcontiollers Name
78K0
Device Mame :
uPD78F0730

ame :
[Changed)(Selected]78K0 Software Package Y 4.00(E
T ool Yersions
CC7aK0 w4.00
RATBKD W40
ID78K0-GB-EZ %3.00
Debugger
ID78K0-QB-EZ V300 78K0 Integrated Debugger
C:“Program Files\MEC Electionics Tools\D78K0-0B-EZ
Source Files :

4

=

1. \Workspace Infarmatian
2. Select Tools
3 Select Heal Time 05
4, Startup File(H])
5 Reaister Mode(#]
E Link Directive File[#]
7. Setup Source Files
8. Select Debugger
»>8. Confimation

[#) VB5D Microcontrallers
Only [46)
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=

File Edit Find Laysr Yiew Project Buld Tool Window Help

|2 DEHE|&R&| 5 B 2| 5w j\t»+—\|§@\‘?|

“ [test - teat =[pebug Buid (R - Y | |

o i
Fies | emo | - [ECF] ﬂ‘
=05 tesl-Rrojectls

(12 Sounce Files
..... (3 Include Files
..... (3 Fioject Filated Files
(23 Other Files

Project “test" was registered.

kI a7
Make File created successfulty., I_ ’_ ,L_ ’X_I\'_ v

This completes workspace and project creation.
Additional source files can be registered at any time thereafter.

I::> For details, refer to ”Registering additional source file”

Next, on chip debug function can be used.

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

PF PM+ - test.prw [OutPut] )=
File Edit Find Layer View Project Buld | Tool Window Help
e Compiler Options. ..
B - = 1 il S €« % + = = ‘
J o & ‘ AL ‘ & structured Assembler Optians. .. ‘ ‘ = "'l 2
“test-lasl | —— sson o | |
I ProjectWindow =13 1ol x|
Fies | Memo | List Converter Options...
5B test : 1 Project(s) Debugger Settings...
- test Register Ex-tool...
f] Source Files
H Stark up Ex-tool »
Lo Inchude Files
i Project Related Files Fils Compare...
{10 Other Files Device File Installer
PI+ Settings...
Fonk. ..
Customize. ..
Record the Key Operations
Play Back:
Save the ey Operations. .
Load the Macra File. ..
Play Back the Macro File. ..
Register the Macro Files. ..
Play Back the Register Macro. »
4 QP
Setup Linker Options. T ERR 2
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and “SIZE”. Then input a default

value of “256” into the “SIZE”.

A check is put in “Security ID”.

The actualities of
“FFFFFFFFFFFFFFFFFFFF” are

taken if there is no problem in the

value of ID in security.

/ \ Linker Options
Checks are put in “On—Chip Debug”

Outputl IDutputEI Lihral}ll Dthersl

— Load Module File[-o]
Output File M arne:

Ia.lmf

¥ Output Symbol Information]-g]

ﬂ Browse. .. |

1 Create Enor List File[-e]
[Hutput Eile M ame;

pr_———__

j Browse... |

—I¥ On-Chip Debugl-ga] \
v SIZE: |256 bytes \
—I¥ Security [D[-gi] //
_|FFFFFFFFFFFFFFFFFFFF / H
S ——

Command Line Options:

-0a.If -go256 -giOFFFFFFFFFFFFFFFFFFFFh -pa.map

=]
<]

/\
( QK I Cancel | Apply | Help |
— ™

Push the button.

Next, please add the following “word.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 "a notice point in use" of ID78K0-QB for the details of the security ID.

“word.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.

[ORG 80H; setting of option byte
DB 0,0,0,0;

ORG 84H

end

.

DB 3; The authentication of the security ID is indispensable.

~

The example of word.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.prw [ProjectWindow] =13(x]
File Edit Find Layer View Project Buld Tool Window Help
%= -0 &FE|& 5B % = 2| 5o j\t»+-\|§@‘?|
“ Itest—lest leebugEui\d j| Lok &L | L E |
Bllfilm oupue =I0lx|
Filess |M5mu| - [EOF] ZI
=-I3] test - 1 Project(s]
D Proje Compiler Cpl
w0 0the pecembler Options..,
K1l H oz
Add the source file ko the project: ,_,_ ,L_’X_I‘f'_ v

Select source files “b.c” and

“c.c”, then click

Add Source Files - test

Look in: IE} test j = EF E-
[ ac

B

[E]-.c

File name: |"b.c:" Yoot

‘ Open i ,

Filez of type: ISource Files[* ;" . asm)]

j Cancel |
Help |

Add Files from Folder... |

4

Multiple source files can be selected by clicking them with pressing key.

_66_



TK-78F0730 User’ s Manual

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

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

5.3.1 Change display of buttons

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

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

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

Tool Bar Pictures

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

",

Go

L1
RelGo

-
Go

a
Ret

L
Step

L]
COwer

-
Res

=

Cpen

i

Load

‘ Sro

Asm

3

hem

@

ich

=)

Reg

#

SFR

!

Loc

V

Eirk.

=
Stk

Evn

5] Bl

5.3.2 Display source list and function list

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

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

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

N\ KN

N\

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

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

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

Breakpoints are deleted by clicking “B”.

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

Click !;

28|poid mainCvoid>

apr ] ]l llx

21K

22 h_initial{>;
23 EI<o;

24

25 wvhile <13{

4 2

[E Source {main.c)

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

~_+

=10 %

[x

Breakpoint was set g

20|poid mainCvoid? ;l
21

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

4| | r
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5.3.4 Display global variables

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

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

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

_ioix

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

@Add Watch dialog opens. Click .

x|
| Add

Fadi © Proper © Hex © Dec  Oct ¢ Bin  Shing

M ame:

Size: i Adaptive © Bypte © Word © Doubleword

MHurmber: I
Carnicel Restore Help

(@ Adding a variable to watch window is completed.
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5.3.5 Display 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 |
%30

5.3.6 Display memory and SFR contents

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

Gl Memory

bl m

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

_ |0
Refresh | | Ciloze |
[ame Attribute Walue
ADPC L] FOO1? -
U0 E-W 1.8 Foozo [oo T
F1 E-W 1.8 FOO31l joo —
FU3 R-W 1.8 FOO33 (o0
SFF: P14 E-W 1.8 FOO34 (o0
FUS E-W 1.8 FOO35 (o0
FUG E-W 1.8 FOoO3e (00
FU7 E-W 1.8 FOO37? [1F
FUS R-W 1.8 FOO3g (o0
FU12 |RE-W 1.8 FOO3C (o0
FUl2 |E~W 1.8 FOO3D (o0
FUl4 |E~-W 1.8 FOO3IE joo -
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5.4 WriteEZ3

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. In this case, you need to delete the setting values of security
ID and On-Chip Debug Option Byte. Use WriteEZ3 to erase the flash memory.

WriteEZ3 cannot be installed from an integrated installer. Please execute
¥WriteEZ3¥WriteEZ3.exe

from the Explorer etc.
The hardware for WriteEZ3 is incorporated in TK-78K0.

@ The switch of TK-78F0730 is set as follows, and connects TK-78F0730 to PC.

SW1

Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON
Bitd OFF
Bit6 OFF

SW2 Side
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@ Please execute “¥WriteEZ3¥WriteEZ3.exe”. if you find “Security Warning”, click “Run”

[ writeE23

Fi evice MWiew Help

=0l x|

Y

<]

Ready

FRYE 1.

Mame :

Firmn Wersion :
ExtCode :
Wehdor :

Device

Mame :
Farmat :
Wersion ;
Processor Ver.

Farameter file—

M ame
Date
Chk:zunn :
Area

Load file—

Pt :

Speed
Range
Freq. :

Connection to device -

rAuiltiply :
w
;IJ I

L e

® Pushthe 'Setup] button.

E Device Setup

Standard | Advance I

Parameter file |

—Host connection

Fort I vI
Speed |115200 |

e —
‘ PRM File Read
Supply ozcillator

Frequency I bHz
Multiply rate I

— Operation Mode
" Chip
" Block
" fea

[~ Show Addres

[~ Target Reset Message

Ok, Cancel

@ Pushthe TPRM File Read] button.
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® Pushthe 'Setup] button.

g

File name:  [78F0730 pim . open |
Files of type: IF'HM Files{* PRk) j Cancel |

pA

® Please select “78F0730.prm” in the directory of “¥PRM¥PRM78F0731_V102” in the CD-ROM.

x

Standard | Advance I

Parameter file |?8FD?3D-P”'” PR File Read

—Host connection—————
Speed [115200  ~|

— Operation Mode

" Black Endll:l15 'I

) Area I~ Shov&ddies

Cancel

@ "Port" selects the COM port number where TK-78F0730 is allocated.

o

Freguency |16.00

ultiphy rate

[~ Target Reset Message

2 Only the COM port number that the personal computer has is displayed in this pull-
down menu.

Input “16.00” to “Frequency”, and chick “OK”
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[ writeEz3 i ] 53

File Dewvice Wiew Help

pea L) BRE

»» FlazhOpenning... S ;I Device
Flash Open 0K Mame :

»»COMMAMD: Device Setup
PR M File Fead OK. Firm Yergion ;
ExtCode :
Wendor ;

— Parameter file~
Mame : FAFOF30
Format : 0414
Wersion : W1.02
Processor Wer, 0200

Load file—
Mame

Date

Chisum :

Area:

Connection o device -

Port:  COME
Speed 115200
Range Chip
Freq.: 16.00

= Fultiply - 1.00
<] _>I_I I

Ready I_ W l_

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

[ writeE23 i ]
File: Dexjpa—-%'{
»» FlashDpErmng.... =] Device
Flash Open 0K Mame :
rrCOMMAND: Device Setup
PRI File Read OK. Firmn Wersion :

ExtCode :

Wehdor :

—— Parameter file
Mame : FEFO730
Farmat : 0414

Wersion ; W1.02
ProcessorVer. 0200

Load file—

M ame
Date
Chk:zunn :
Area

Connection to device -
Pt : COoma
Speed 115200
Range Chip
Freq.: 1600

Fultiply : 1.00

f o

Ready [ [

©® When you write the program, click “load” then select writing HEX file.
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&l writeE23

Hex file writing will be start by clicking “AutoProcedure” .
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5.9 Circuit diagram

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