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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 TECGHNOLOGY 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
intel lectual property rights of TESSERA TECHNOLOGY INGC. or others.

Descriptions of circuits, software and other related information in this document are provided for
i llustrative 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 |ike a CMOS semiconductor device. The user must take all
precautions to avoid build-up of static electricity while working with this equipment.
= Al'l 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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Target Reader

Purpose

How to use this manual

Organization

Introduction

This document intended for users for the 78K0 series microcomputer development tools
A basic knowledge of microcomputers, C language, assembles, and Windows™ operating

is assumed

This material has aimed the understanding of the customer of a basic operation method
of the development tool for 78K0 series appended to StickLIN-78K0 evaluation kit
Readers will be able to further their understanding by actual |y using the development

tool while reading this document
This PDF file should be read with Adobe™ Acrobat™ Reader5.0 or later.

This manual consists of the following contents

Chapter 1 Preparations
— This chapter provides an outline of the 78K0 series development used in this guide

and describes the sample program installation method

Chapter 2 Experiences
— Experience the basic operations of integrated development environment (PM+) and

integrated debugger (ID78K0-QB-EZ) with using sample programs.

Chapter 3 Hardware Specifications

— Explain the hardware of StickLIN-78K0.

Chapter 4 Troubleshooting
— Describe how to solve troubles you may face, such as errors when starting the
integrated debugger (1D78K0-QB-EZ).

Chapter 5 Other Information
— |t explains the new making method of the PM+ workspace (project), the additional

registration method of the source file, and how to use of WriteEZ3
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Caution

Trademark

- This contents of this document are subject to change without prior notice.
- No part of this document may be reproduced without the prior written permission of NEC

Electronics Corporation.

- NEC Electronics Corporation does not make any guarantees nor does if grant any license

regarding intellectual property rights on any other right of NEC Electronics Corporation or
third parties pertaining to the use of the products and the use of the informaiton describes in
this document. NEC Electronis Corporation shall not be held liable for problems related to the
right of third parties that arise from the above uses.

- This circuits, software, and appurtenant information describes in this document is provided

solely for the sake of semiconductor device operation examples or application examples.
Therefore, in case these circuit, software, and/or information items are to be used for a
customer’s equipment, the design of said equipmentt shall be the responsibility of the
customer. NEC Electronics Corporation declines any and all responsibility for damage arising
from the use of such circuits, software, and/or information by a customer of a third party.

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

Adobe and Acrobat are trademarks of Adobe Systems Incorporated (Adobe System
Incorporated).

Other company hames and product names that appear in this document are the registered
trademarks or trademarks of their respective companies.
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CHAPTER 1 Preparation

This chapter provides an out!line of the development tools used in this document and describes how to install
the sample programs.

The sample program function only for the development tools included in the StickLIN-78K0 evaluation kit
in this document
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1.1 Development tools / Software

This section outlines the development tools used in this document
The name of the development tools and their main function are as follows

@ Device file DF788020 V1.00

Since the device file contains the device-specific information, this file is required for using
the development tools.
The sample used in this document has been created as a StickLIN-78KO0 (uPD78F8020DA)

@® Integrated development environment PM+ V6. 30

This is an integrated development environment platform that operates on Windows.
An editor with an idea processor function is provided as the Edit window, allowing effcient

development |inked with development tools such as a compiler and a debugger.

compiler CC78KO W4.00(size restriction version)

It is “Object size restriction(32Kbyte)” compiler for 78K0 series

It is a program that translates the source program written by C language for 78K0 series and
C language in accordance with ANSI-C into the machin language

The source program written by C language is input, and the object program that becomes an input
of the source program and the |inker that becomes an input of the assembler for 78K0 series is

output

@ Assembler RA78KO W4.01 (size restriction version)

It is “Object size restriction(32Kbyte)” assembler for 78K0 series
The source program written by the assembly language for 78K0 series is input, and the generic
name of a series of program that object program of the machine language. The output object program

becomes an input of the flash programmer and debugger.

@® /8K0O integrated debugger ID78K0-QB-EZ V3. 00

This is windows-based software that runs on a host PC.
It is integrated debugger that achieves debug at source level C
Source debug of the reference, the change in the variable, and the step execution, etc. by such

source |ine can be done easily and efficiently

@® Program for writing to on-chip flash memory of microcontroller WriteEZ3

This is a Windows—-based software used to write programs to the on-chip flash memory of a
microcontrol ler

It is possible to write/delete it to a built—in flash memory of uPD78F8020DA by connecting
StickLIN-78K0 with the PC
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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
instal| 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 Development

— —
[ Inatall...
—_— .

Documents

Sample Program

Lirk to MEC Electronics Microcomputer

E it

@ Click the “Install”
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@ “Tool Installer” dialog box is opened.
Select products that you need to install.
(as default, all the products that you need to use the StickLIN-78K0 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--- | .

* |n 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”.

x
¥ DeviceFile Instal
DeviceFile: | DF78B0201.00 78K0/Kxx with LIN ¥|  Search.. | ol
nzkall..
v Tool Install:
T onolz:
- Exit |
Product | Size | -
RaTFak0 wd.0 7 BEOKE
RaFak0y4.01 Documents 14 B28KE
Ph+%E.30 17 A60KE —
Ptd+ %6 30 Documents 12 B36KE
CCTaE0 w400 19,000k B
CCYaK0Y4.00 Documents 14,000k B
BS7YaK02.00 5,100KE
BSYEK0Y2 00 Documents 1.824KE LI
E=plair:
_I Dirive: (v
Available Space:
;I 53022 7E4KB
Destination: Required Space:
C:AProgram Files\MEC Electranics Tools Browse. .. | 133,191EEB

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

x

\:.p Install the Toaols and DeviceFile,

G\> Cancel |

- 10 -
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® Read “software |icense agreement” and click for continuing the installation.

To stop the installation, click .
Installshield Wizard

Licenze Agreement

Please read the following licenze agreement carefully,

Prezs the PAGE DOWHMN ke to zee the rest of the agreement.

USER LICEMSE AGREEMEMNT j
IMPORTANT-READ CAREFULLY:

Thiz Uzer Licenze Agreement [1JLA"] iz a legal agreement bebween pou

[either & natural perzon or an entity] and MEC Electronic: Corporation [MMEC™)

for the SOFTWARE PRODUCT. &s used herein, "SOFTWARE PRODUCT"

means the MEC's computer zoftware products provided with thiz LILS, which

includes computer software and may include associated media, printed LI

['o pou accept all the terms of the preceding Licensze Agreement? |f pou choosze Mo, the
setup will close. To install BAFBED W 01, wou must accept this agreement.

|metallShield

4 Bac Yes Ma

® 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 Product 1D.

Product 1D iz written on the case ar in the accompanying documents.

Product |10

| mztall&hield

<Back" Cancel |

@ |t starts copying the files.

- 11 -
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When the installation is completed, the following dialog opens.

Click [ OK | .
x|

\i}) Installation finished,
L D

[ 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
instal led.

| Note on the version of Windows |
If the language of the Windows is not English, a file transfer error during instal lation 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 |anguage
in the “Regional Settings Properties” tab.

Assembler RA78KO and G compiler CC78KO |imit the object size to 32Kbyte.

- 12 -
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1.3 Sample environment

This section describes the preparations for the sample programs used in this document. The preparations
consist of installing the sample programs in the customer’s environment
To uninstal |l the sample programs, delete the folder that was specified as the installation destination

The installation method and the installation destination are cescribed below.

- 13 -
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@ Installing the sample programs
Inset the CD-ROM disk provided as part of the StickLIN-78K0 products in the CD-ROM drive. The [NEC

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

Press the | Sample Program | button to start the WWW browser, and then click the[Stick LIN-78K0 Sample

Programs] |ink.

EC Electronics Microcomputer Developmen

Copyrigh

The WWW browser
start up.

Readme First

Inztall...

[ocuments

Sample Program

Link ta MELC Electranics Microcomputer

E it

=101

3 sample Programs - Microsoft Internet Explorer
| &

File Edit View Faworites Tools Help

J Bark - J - Iﬂ IE' _:\I | /Ir\JSEarch \::'\"I/Favnr\tes ‘;{| © -,? E 3
Tl Be |uks »

Address [ EsampLE_E.HTML
=l

Sample Programs

Click the [Stick LIN-78K0O Sample

programs] |ink you can also download the

TWelcome to StickLIN-78E0 world.

e purpose of sample programs 15 to expenence StackLIN-78K0.

[User’s Manual]
Sample programs consist of the following items.

Copy them to the PC which StickLTN-78E0 has installed.

« TE78K0
o SAMPLE Stick LIN-73E0: Sample program described in the StickLTN-78K.0 evaluation kit User's marmal

Eefer to the tutenal gumde.

o StcklIN-78E0 sample programs
o StickLIN-78E0 evaluation kit User's manual

=
o [T Awews

When[Stick LIN-78K0 Sample Programs] is clicked, the following download confimation window appears.

File Download - Security Warning il

Do you want to run or save this file?

Mamne: TK78K0.exe
Type: Application, 66,9 KB

From: E:A\StickLTN_CO4TZ_00YSAMPLE

Run | Save | Cancel

e

. “w'hile files from the Internet can be useful, this file type can
g patentially harm your computer. I you do not trust the source, do not
tun or save this software. What's the risk?

Please push the button.

- 14 -
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Save in: I@ Desktap j O (T £ O

My Metwork Places
2l adobe Reader 7.0

by Documents

i
ky Cormpuiter

File name: |TK7EK 0 ene - sae P
Save as lype: I,ﬁ.pplicatinn j Cancel |

%

After specifying the download destination folder, press 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.

- 15 -
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@Folder structure of sample programs
When the sample program set is decompressed, the files are to the following folder structure.,

Ve
TK78K0
(— SAMPLE_Stick_LIN-78KO0
’— SAMPLE_Stick_LIN-78K0.prw  Sample workspace file
main. ¢ Source file
G

- 16 -
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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
StickLIN-78K0

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 Instal lation of Development
Tools” to install the driver first

CAUTION:
Do not use a USB hub for connecting StickLIN-78K0.

First, connect the Stick-LIN-78K0 to PC with USB.

Depending on the version of Windows 0S, 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”

- 17 -
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1.4.1 Installation on Windows XP

1. Once the StickLIN-78K0 is connected with USB, the “Found New Hardware Wizard” will be started.
Select “No, not this time” and click :

Found New Hardware Wizard

YWelcome to the Found New
Hardware Wizard

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

Fead our privacy policy

an Windows connect to wWindows Update to search for

Select “No, not this time o ftviare?

() es, this time only
() es, now and every time | connect a device
{3 No, not this time

Click “Next”

Click Mext to continue,

Mext = l[ Cancel

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

Found New Hardware Wizard

Thiz wizard helps you install zoftware for:

USE Device

Select “Instal| froma list or specific

o { ) If your hardware came with an installation CD
location

N

“ZE? or Hloppy disk. insert it now.

What do vou want the wizard to da?

) Irestall the software automatically (Recomrpendsd]

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

Click Mext to continue,

< Ba ” test = Cancel

- 18 -
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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:¥ProgramFi|es¥NEC
Electronics Tools¥TK-driver” as default installation. |f the installation directory is not default,
then select “TK—driver” under the installation directory.

Click [ Next > ] .

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 di rectory

[] 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

Choosze this option to select the device driver fram a list. Windows does R .
the driver you chooge will be the best match for your hardware. Click “Next
[ < Back ” test = Cancel

4. |f the following dialog is opened, click | Continue Anyway | .

Hardware Installation

L) "_., The zoftware you are installing for thiz hardware;
L3
MEC Electronics Starter Kit Virtual LART

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

Continuing your installation of this software may impair
or destabilize the comect operation of vour sustem
either immediately or in the future. | \ ” . ”
recommends that you stop this inst3 Click “Continue Anyway
contact the hardware vendor for 2o
passed Windows Logo testing.

Cantifiug Arigway ] STOF Inztallation

- 19 -
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6. The installation of “NEC Electronics Starter Kit Virtual UART” driver is completed.

Click [ Finish].

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finizhed installing the software for;

(3 MEC Electranics Starter Kit Vintual UART

Click Finizh to cloze the wizard.

Click “Finish”

7. Go to “1.4.3 Completion of USB Driver Installation”.

- 20 -
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1.4.2 Installation on Windows 2000

1. Once the StickLIN-78K0 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

Thig wizard helps you install a device driver for a
hardware device.

Click “Next”

To continue, click Mest.

< Back I Mext > I Cancel

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

Click | Next > | .

Found Mew Hardware Wizard

Install Hardware Device Drivers
A device driver iz a zoftware program that enables a hardware device to work with
an operating syztem,

Thiz wizard will complete the inztallation far thiz device:

@ 5B Device
Select “Search for a suitable driver for

A dewcg dl’l'\.-'l_il iz a zoftware my devi ce”
needs driver files for pour ne

installation click Mext,
Wwhat do pou want thié:l to do?

% Search for a suitable driver for my device recommended) Click “Next”

" Digplay a list of the known drivers for this device so that | can chodg
driver

< Back I Mext > I Cancel

- 21 -
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3. Select “Specify a location”.

Glick [Next > |

Locate Driver Files
Whiere do pou want Windowes bo zearch for diver files?

Search for driver files for the following hardware device:

@ LISB Device

The wizard searches for guitable diivers in itz diiver database on vour computer and in
Select "Spec i fy a location” bptional search locations that you specify.

Izlick Mest. If vou are searching on a floppy digk or CO-ROM drive,
or CD before clicking MNest.

Optional zearch locations:
[" | Floppy disk drives Click “Next”
" CD-ROM drives
v Specify a location
[ Microsaft Windaws Update

< Back I Mext » I Cancel

4.  Select the driver directory path. The path should be “C:¥ProgramFiles¥NEC Electronics Tools¥TK-driver”
as default installation.
If the installationdirectory is not default, then select “TK-driver” under the installation directory.

Click .
A4
Inzert the manufacturer's installation dizk into the diive 0k |
g zelected, and then click OF.

Cancel |

Click "OK”

Select the driver directory

Copy manufacturer's files from!

C:%Program FileshMEC Electronics Toolsh T E-driver j Browse... I

- 22 -
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5. Click .

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

The wizard found a driver for the following device:

@ IUSE Device

windows found a driver for thiz device. Ta inzstall the driver Wwindows found, click Mest.

E c:hprogram filesinec electronics tools\tk-driversmgb2zall inf

Click “Next”

< Back I Mext » I Cancel

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

Click [ Finish].

Found New Hardware Wizard

Completing the Found New
:{;' Hardware Wizard

\> MEC Electronics Starter Eit Virtual UART

Windows has finished instaling the software for this device.

Click “Finish”

To cloge thig wizard, click Finigh. v

| Larze] |

7. Go to “1.4.3 Completion of USB Driver Installation”.

- 23 -
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1.4.3

Completion of USB Driver Installation

Confirm the USB driver is installed on PC.

Start “Device Manager”,
“Ports (COM & LPT)”.

LI Computer Management

Device Manager

and find “NEC Electronics Starter Kit Virtual UART” (without “?” mark) under the

Ackion  Miew  Window

=] File

Help

EX
ETET

&= B & 2 = W
Compuker Management (Local) = CPTZ10L
= ﬁ% System Tools + :J Camputer
+-{&]| Event Viewer +-age Disk drives
+ El Shared Falders + § Display adapkers
+- & Performance Logs and Alerts +o gl DVDCD-ROM drives
E;, Device Manager +- &8 Hurman Interface Devices
- @ Storage +-i=2) IDE ATAJATAPT conbrollers
* Remervable Storage +-p Keyboards Find “NEC Electronics Starter
Disk. Defragmenter + f_ Mice and other poinking dg Kit Virtual UART (COMx)”
Disk. Management +-- % Monikors
+ @ Services and Applications + - B8 Mebwork adapters

= Ports (COM &LPT)

Communications Port {0
ErCD Dvickor Dork ALDT10
x 7

M. Processors

System devices

[ [ [

Sound, wideo and game conkrollers

Universal Serial Bus controllers

The screen above shows that the COM port number is “COM8”. If ID78K0-QB-EZ is not in use, you can use this

port number for connecting StickLIN-78KO0.

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.

- 24 -
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CHAPTER 2 Experiences

This chapter lets the reader experience the operation of the completed StickLIN-78KO program using
the integrated debugger (ID78K0-QB-EZ)

Here, LED1 and LED3 alternately blinks program is used as StickLIN-78K0 sample program.

This chapter is designed to give an understanding of the concrete operation method of the development
tools (PM+, [D78K0-QB-EZ) and the outline of the project files required when creating application programs,
through building of sample programs and operating |D78K0-QB-EZ

- 25 -



StickLIN-78K0 User’s Manual

The overall flow is 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

4

2.10 Run Programs

¥

2.11 Stop Programs

4

2.12 Close Debugger

4

2.13 Quit PM+

- 26 -
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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” -> “PM+ V6. 30”.

Z5:PM+ - No Workspace [OutPut]

_iol x|
File Edit Find Layer View Project Buld Tool Window Help
B T — T
| =i Tl % A s AW
0 T =
Files |Mm| - [EOF] ﬂ‘
- NoWearkspace
|11 H
For Help, press F1 ] [ttt 4
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2.2 What i1s 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

ﬁ-‘;‘:PMJr - No Workspace [OutPut] ;Iglil

File Edit Find Layer Yiew Project Buld Tool wWindow Help

|- DedH|SR| 4B Sl e » + ~[[==
I | Sk 2k 5 X
-0 x| —IDix]

Fies | bema | - [EOF] =

F@I MowWorkspace

d

For Help, press F1 \ \ I_I_I_FWW v
\ \
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.

|:> 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 chapter, you will use an already created workspace.

[>The method for creating a new workspace is described in “Chapter 5 Other Information”

The source file name of the LED blinking program and the uPD78F8020DA setting emulated with
ID78K0-QB-EZ are saved to the workspace used in this chapter.

In the PM+ menu, select [File(F)]—[Open Workspace W)...] and specify “SAMPLE_Stick_LIN-78KO0. prw”

[> If you have not set an environment, refer to “Sample Environment” .

=loix]
Fle Edt Find Llayer View Project Buld Tool Window Help
Hew Crl+h
T« + + - [®=E |
il LAY = =7
Trsertfile, .. T s 2 kX |E ‘
Close
o O =
Tew Workspact
- Treor) ﬂ
dlose Workspace
Save Chrl45
Save As...
Change Source File Name. ..
Save AllSource Files
Print Previgw
Print. .. Ctrl+p
Recent File
Recent Workspace
Exit PVH-
-
1] 1z
Open an existing workspace | e et g
Open the folder in which the
sample program is located.
Open Workspace e

Lack in: | £ SAMPLE_Stick_LIN-78KD x| « @ cf BE-

p————— e ——
File name: |SAMPLE_Stick_LIN-?BKD.prw (@ Open I >
Filez of type: IWorkspace File[*.pre] j Caneel |
Help |
A

Click” SAMPLE_Stick LIN-78K0. prw” and then press the button.
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The’SAMPLE_Stick_LIN-78K0.prw”
workspace
file is read.

Workspace file name :SAMPLE_Stick_LIN-78K0.prw

!F,'f PM+ - SAMPLE_Stick _LIN-78K0.prw [ProjectWindow]

File Edit Find Layer “iew Project Build Tool ‘Window Help

ol x|
EETIEEE RN die»+-[2E2|
| [5AMPLE _Stick_LIN-760 - SAMPLE ¥ [ Debug Buid Sl s R & EE EE ‘
1ol _oix
Files | pemo | - [ECF] ZI
< Project group
D Include Files \
(] Project Related Files N
‘21 Other Files \
Project
K1) v
Maving project completed successfully, T L& e g

Only one “StickLIN-78K0”

project is included in the “SAMPLE_Stick_LIN-78K0.prw” workspace file.
The operations described below are done in relation to this

“SAMPLE_Stick_LIN-78K0” project.
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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 |inker option settings are important for debugging. Fol lowing three settings are covered
specifically.

— Outputs from debugging

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

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

2.4.1  “Outputl” 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|

Output? IEIutputEI LiI:urar_l,II Elthersl

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

I j Browse... |
e

< v Output Symbull@
\

—1 | Create Emror List File[-2]
[tmut Eile  ame:

Ia.elk j Browze, . |

/_\

4V'/Eln-lihip Debug[-go] \

v SIZE:  |256 bytes \
—Iv Security 10[-gi] )

ID:: |FFFFFFFFFFFFFFFFFFFF //
\

Eamnm_/

-04.Imf -go256 -gilFFFFFFFFFFFFFFFFFFFFR -pa.map -bel s lib -beld.lib -bel0r lib ;I
-"'C:AProgram FilestMEC Electronics ToolsA\CCYSEONMA A D0MIBYSRD" -2

2k, I Cancel Spply | 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.

|f 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 Ox84, [D78K0-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|

Preproceszsaor | tdemony todel I Drata Azzign I Optimize I Debug I Dukput I
Extend | Others I Startup Foutine

— Change Source Regulation
— K.aniji Code of Source

[" Dizable Extensions [4MS] Standard Only][-za] | & SJI15[-z3]
[ Treat int and short as char-zi]  EUC[-ze]
[ Treat long asz int]-zI] ™ None[-zn]

Iv Enable C++ Camrment, lanare fram A2 Till End of Line[-zp] >
[~ Comment Can Mest[-zc]

™ Mot Expand Argument and Fieturn Yalue[-zb]

Command Line Options ;

-zp

S

k. I Cancel Smply | 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 .%. , or select “Build” on menu bar, then “Build”.

£ PM-+ - SAMPLE_Stick_LIN-78K0.prw [ProjectWindow] —1al x|

File Edit Find Layer View Project Buld Tool Window Help

|2 DoWlem e Sl >+ -=w&le|

] | SAMPLE _Stick_LIN-78K0 - SAMPLE ¥ [ Debug Build =l (.—5. #ﬂ A HE ‘

FER|[oere 0 JRETE
Fies | bemo | - (Eor) zl
) SAMPLE_Stick_LIN-78K0 : 1 Project(s)

568 SAMPLE_Stick_LIN-78K0
-] Source Files
2 Inchude Files
(2 Project Related Files
-[Z1 Other Files
Build processing is
executed
K] I
IMaving project completed successfully, ’7 F!TIT A
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Build has

"CiyProgram
Comwpilation
"C iy Program
Cowpilation
"C 1Y Program
Include Files Compilation
Fioject Related Files "C:Y Program

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

Other Files Assewbly complete,

"C:\ Program

Link complete,

been completed successful ly.

Files\NEC

Electronics ToolshCCT8K0LW4.00%Vbiny ce78k0.exe”
0 erroris) and 0 warning(s) found. ¥
Electronics ToolshCCTEK0YW4.00%hind co78k0.exe”
0 error(s) and 0 warning(s) found.¥
Electronics ToolshCC78K0YW4.004binh co78k0. exe™
0 error(s) and 0 warning(s) found.
Electronics Tools)RA78K0YW4.01%binkra78k0.exe™
0 error(s) and 0 warning(s) found.+$
Electronics Tools)RATSKD,W4.01%bink 1k78k0.exe™

0 error(s) and 0 warning(s) found.+

5 Tools' RATEKOYT4.01%bin) oc78k0.exe"

—fin

—fma

—fun

-fin

—fa.

0 erroris) and 0 warning(s) found.¥

warning(s) : O [EOF]
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2.1 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_Skick_LIN-78K0.prw [OutPut]
File Edit Find Layer View Project Buld | Taol Window Help

=0l x|

. u E; Compiler Options. .. ﬁ + - |
J w b & n | % a‘ % ! Structured Assembler Options. .. = | R ”EIE ‘?
| [SAMPLE _stick LIN-78K0-5eMP_E 7 ][Debu  Assembler Optians. . A i X HE |

Linker Options...

= ProjectWindow Object Converter Options... _I_I- ] 5'
Files |Memo| List Cory ] . iles\NEC Electronics ToolshCC78KDLW4.00Vhin\ecc?8k0.exe” —finzl

nlete, 0 error(s) and 0 warning(s) found. ¥
E". SAMPLE_Stick_LIN-78K0 - £s\NEC Electronics ToolshCC78KDYW4.00%Vbin)ec7Ek0.exe” —fint
E-@ SAMPLE—S_tiCk—LIN'?SKU Register Ex-tool... omwplete, 0 error(s) and 0 warning(s) found. ¥
- Source Files St v il ) [ileshNEC Electronies ToolshCC7SEDYW4.004hin|ce?8k0.exe” —fra:
(3 Inchade Files onplete, 0 errori(s] and 0 warning(s) found. ¥
(] Proiect Related Fiies File Compare... iles\NEC Electronics ToolsiRA7SK0YW4.014bindra78ki.exe” —fwor
(3 Other Files Device File Installer lete, 0 erroris) and 0 warning(s) found.
PM+ Settings... iles\NEC Electronics ToolshRA7SKO0YW4.01%hin) l1k78k0.exe” —fin:
. 0 error(s) and 0 warning(s) found.
E°”E"'_ iles\NEC Electronics ToolshRA7SEDYT4.01%bin}oc?8k0.exe” —fa.}
ustomize. ..
Record the Key Operations Sion Complete, 0 error(s) and 0 warning(s) found.¥
Flay Back
Save the Key Operations., . rror(s) : 0 Total warningi(s) : 0 [EQF]
Load the Macra File...
Play Back the Macro File.. .
Register the Macro Files...
PFlay Back the Register Macra: 5
=
411 H oz
Change debugger settings I_I_I_FWW v
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Check if “ID78K0-QB-EZ V3.00 78K0 Integrated Debugger” is selected on “Debugger”.

Debugger Settings El

Select Debugger

File Mame: IE:'&F‘rn:ngram FilezhMELC Electronics Toalzh D 7BED-QB-EL4WS.

Option: I

Debug Target
Debug Tanget File;

I CATEFERDNSAMPLE _Stick_LIM-73K.0Na. Imf j

¥ | Execute Spmbal Beset after Downlaad

¥ Execute CPU Feset after Download

Debug Optionz
[" | Download the [ebug Target Files inthe zame Project Group

[Metwg Target File Lisk

k. Cancel | Help |

If you cannot select “1D78K0-QB-EZ V3.00 78K0 Integrated Debugger”, select “Project” on menu bar,
“Project settings” > “Tool version settings” —> “Detailsetting” —> then select “1D78K0-QB-EZ V3. 00”.
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2.8 Check Board Settings

Before connecting the PC and the StickLIN-78K0O with USB, you should check the setting of Writer SW

and Debug SW on the StickLIN-78KO0

@ Set the Writer SW and Debug SW of the StickLIN-78K0 as fol lows

Switch name setting
Writer OFF
Debug ON

Writer SW
«

Debug SW

@ After the switch settings are completed, connect the PC to USB on StickLIN-78KO.

If the “Found New Hardware Wizard” is started

of USB Driver”

-39 -
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2.9 Start Debugger

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.

PM+ - SAMPLE_Stick_LIN-78K0.prw [OutPut] =101 x|
File Edit Find Layer Wiew Project Build Tool ‘window Help

| -DesE|[SR] 4R W EEE Rl
| [SAMPLE stick LiN-76K0 - SaMPLE 7] Debuig Build % b
=Iolx|
Filez |Memu| “Program Files‘\NEC Electronics Tools\CC?EKO4WT4.004Vhinhcc?8ko.
Comwpilation cowmplete, 0 error(s) and 0 warningi(s) found.¥
E‘-' SAMPLE_Stick_LIN-78K0 : 1 Project(s] - "Ci\Program Files\NEC Electronics Tools)CC78KOLU4.00%Vbin)co?8k0.exe” -fint
=@ SAMPLE_Stick_LIN-78K0 - Compilation complete, 0 error(s) and 0 warning(s) found.¥
(3 Source Files - "Ci\Program Files\NEC Electronics ToolshCC78K0YW4.004Vbin\co?8k0.exe™ —fua:
(3 Include Files - Compilation complste, 0 error(s) and 0 warning(s) found. ¥
#l- (] Project Related Files - mC:\Program Files\NEC Electronics ToolshRA7EKO\T4.01%bin)ra?8kn.exe” —fuo:
(3 Other Files - hssewbly complste, 0 error(s) and 0 warning(s) found.+
- "C:\Frogram Files\NEC Electronics ToolshRA78KO\T4.01%bin}1k78k0.exe” -fin:
- Link complete, 0 error(s) and 0 warning(s) found.+

- "C:\Program FilesiNEC Electronics Tools)RA7SKOYU4.014binoc78k0.exe” -fa.i

- Object Conversion Complete, 0 error(s] and 0 warning(s) found.+
- ¥
- Build Total error(s) : O [fotal warningisj : O [EOF]

ID78K0-QB-EZ is launched

For Help, press F1 ’_I_ ﬂ B2T 1S 4

- 40 -



StickLIN-78K0 User’s Manual

“Configuration” dialog is opened.
Enter “FFFFFFFFFFFFFFFFFFFF” (F x 20) in “ID Code”, then click 0K

x
QK

~ Chip q ]
arice]

Mame: uPD I?"BFB':Q':I vl

 Internal ROM /R

Restare
Intemal BOM: |123 'I KEytes —I
¥ Project... |
¥ UseBark  Siee: IEIE" 'I fEptes Ahout..
Internal high-gpeed Rak: |1I:I24" 'I Butes Help
" N
Irternal Extend Féb: |E144 vI Butes ( Ixxxxxxxxxxxxxxxxxxxx ’>
—Main Clock
€ Clock Board € External % System 4.00 *| MHz
= Sub Eloch:
€ Clock Board € External € System I "I KHz
— Peripheral Break tonitor Clock, Target Power Offy — Fall-safe Breal——
" Break {* Suystem " Permit
Detail.. |
& Non Break = User & Mot Permit
— Mazk

[~ wislT [T TARGETRESET [T INTERMALRESET [ Kl

— Memary Mapping

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

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

ID78KD-0B-E2

\?) WEFO00: Do wou want ko download Load Module File?

D v |

]

Yes
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Download

ID78K0-QB-EZ starts and downloading
the program to flash memory.

object: loading...

CATEZBKSAMPLE _Stick_LIN-78K0Y. Imf \

Cancel

5% IDTBKO-QB-EZ : SAMPLE_Stick_LIN-78KO.prj
Fie Edt Yiew Option Run Event Browse Jump Window Help

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

~=10j %]

1 o [ [ | = | || 0| Q||| || ]

Seacn. | << | o | wach | Quick. | Refiesh | Clese

i Source {(main.c)

=10l

'# Denonstration Program for Stick LIN-7BKR
% (UPD78F8B2B8D: 78KO-KE2>

= main.c

'3 initial.c

% interrupt.c

fpragma ei

finclude “common.h"

extern void h_initiald);

poid maind)>

h_initiald);
EIC;

while {1>{>

00190

main.c# 16

AUTO INS

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 |™| = or select “Run” on menu bar, then

The sample program runs.

mmmmmmu

“Restart”.

BIB|m| %[ Qla|d|R| & = 1[v]r|o]

RORELrAL

cumnnn;n PRACHEZ>

Taivial.e
terrupt .o

waid h_initialdd;

maind}

Er!.n!.ui.alili
o3

while (13(}

Run the sample program

ma mi
e lude “common.h™

wtern vold h_initdaldd;

aid maindy
h_iniedalor;
ET¢:

while (130}

When programs are running, the status bar will be red.
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Next, confirm the LED1 and LED3 blinking.

LED1

OF.F b L!.L.I')N.

‘st kLm 78Ko

'erier

Debug
it OFF || Mag; [ON

0 The above—described procedure checks that the LED blinking program functions normally.
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2.11 Stop Programs

Now, you are going to stop the program.

Click the ID78K0-QB-EZ’ s stop button Ll , or select “Run” on menu bar, then “Stop”.

g2 IDTOKO-Q0-E2 : SAMPLE Stick_LIN-70

@& v Cpton Run Dvet Drowss g Window Heb

Bz |m| D% Qlalwik| =[5 = 1v]r|o]

monstration Fan
COPDPRTRAZAD? PhHANER)

main.e

initial.c

interrupt.c

waid h_initialdd;

mid maing}
Er!.n!.ui.alili
o3

while (13(}

Stop the program

3= IDTOKO-QO-E2 ; SAMPLE Stick_LIN-70 =lo) =
Fle £dr Vew Option Run Cvert Diowss oo Window b

o[ = o o] o | g5 m) 11 Q) 415 ¢ 197

main.c
initial.e
interrupt.c

ma mi
e lude “common.h'

wtern vold hoinitdaldd;

aid maindy

h_initdalir;
ETCy:

while €13()

moncal®  man  pems | [mosSem  MewBek  amo s .@1

When the program stops, the status bar changes back to the original color.
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2.12 Close Debugger

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

5 ID78K0-0B-EZ : SAMPLE_Stick_LIN-78K0.prj =10l x|
'ﬁ Edit VYiew Option Run Event Browse Jump ‘Window Help
Qpen. .. Chrl+0
Save fs...
Close

Download, .,
Upload. ..

@I Cloze |

i)-'ur- Stick LIN-78K@

Project L3
Environment 3

Debugger Reset...

1 CATHFBRIGARUE. Stick LTH-7EK0YaImf |

void main{>
i

h_initial(>;
EI();

vhile (13{>

The exit confirmation dialog is
displayed.

|main.c#19 |1m 035 5592ms |Marual Break lauto [ms

ID78K0-0B-E2 x|

? i This will end wour Debugger session,

Do wou want o save the settings in the project file

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 |D78K0-QB-EZ.

- 46 -




StickLIN-78K0 User’s Manual

2.13 Quit PM+

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

=1oj x|
Fle Edit Find Layer Wiew Project Buid Tool ‘Window Help
News Chrl+h | o | &« » + - ’_’_E. ? ‘
Qpen. .. Chri+O | I J‘ | 13 "'l
3 ity
Insert i, . boosad =] L X | |
Clase
- ol x| =10l x|
Mew Warkspace... p——
Open Workspace ~ "C:\Progrem Files\NEC Electronics Tools)CC78KO0,W4.00%bin)cce?8k0. exe™ 7fing
e E(a"' L ||- Compilation complete, 0 error(s) and 0 warningis) found.+
o ; Project(s) - "C:\Program Files\NEC Electronics ToolshCC7SKDLW4.00Vhin\co?8k0.exe™ —fim
ose workspace - Compilation complete, 0 error(s) and 0 warningi(s) found.
Save Chrl45 - "C:\Program Files\NEC Electronics ToolshCC7SKDLTW4.00Vbin\co?8k0.exe” -fuwa:
Save As... - Cowpilation complete, 0 error(s) and 0 warningis) found.¥
- "C:iWProgram FilesWNEC Electronics ToolshRATSKOWT4.01V\binhra?8k0.exe” -fwor
Change Sourcs File Hame... - hssewbly complete, 0 error(s] and 0 warning(s) found.+
Save Al Source Files - "C:\Program Files'NEC Electronics ToolshRA7SKOLVU4.01%\binh 1k78k0.exe” -fin:
. - Link complete, 0 error(s) and 0 warning(s) found.+
IsGIeeen, - "C:\Program Files\NEC Electronics Tools)RA7EKD|U4.01\bin}oc78k0.exe” —fa.]
Print. . Chrltp -
Recert Fils - Object Conversion Complete, 0 error(s) and 0 warning(s] found.¥
-+
1 - Build Total error(s) : O Total warningis) : 0O ¥
- Download C:\TE7SKD\SAMPLE Stick LIN-78KO0\a.lmf to the debugger.[ECF]
>
4 H oz
Exit P+ and prampt to save the files | e

PM+ is closed.
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CHAPTER 3 Hardware Specifications

3.1 Introduction

1 PD78F8020DA is the NEC Electronics 8 bit single chip microcomputer. The features and hardware
specification of StickLIN-78K0 are described.

3.1.1 Features

Features of the StickLIN-78K0O are as follows.

@® The evaluation board used the NEC Electronics 8bit single chip microcontroller uPD78F8020DA (The part
of 8-bit microcontroller is same as 78K0/KE2). All of the ROM, RAM, circumference circuit and LIN
transceiver are efficiently built in one chip on a StickLIN-78KO0.

@® High-speed operation is realized via the 20MHz internal clock.

@® 128 Kbytes of Flash EEPROM, available on the chip,

@ StickLIN-78K0 is programmable and debuggable from PC via USB connection without any additional hardware
tools.

@ 1 PD78F0730 (NEC Electronics 8bit single chip microcontroller) is available on board for USB interface.

3.1.2 Hardware Overview

Microcontrol ler 1 PD78F8020DAGB
Clock 20MHz main
Interfaces USB connector (TypeA)
Expansion interface (J1)
Power supply 5.0V by USB, 7.0V-18.0V by Expansion interface

3.1.3 Attached goods |ist

@® StickLIN-78KO0
@® Development tool.”Manual GD-ROM
@ Expansion interface cable for LIN (separate cable with clip)
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3.1. 4

UsB I/F

Block Diagram

5V — 8.5V

5V
44444{ Voltage Converter %4447

uPD78F0730 uPD78F8020D
8-bit Micro
Writer SW (78K0/KE2)
PO1 — Debug SW | _ locnis o0
P16 :
______*(AAAESQE;AAAW 0CD1A
PIT— ___circuit
= RESET
P15 | circuit
T Logic
N
7 Logic
UART6 circuit UARTO
POOE—\ ) — UARTS
P30

Analog

Driver

LIN

VSUP

1/0 I/F
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3.2

3.2.1

J1

Interface Connection

Expansion Interface: J1

J1: Hirose DF11-10DP-2DS

J1 Name Connection to microcontroller Notes

1| VSUP (VSUP, HDS) External Power Supply

2 | LIN LIN LIN Bus

3 | DR1 Dri Low side driver Dr1 output

4 | DR21 Dr21 Low side driver Dr21 output

5 | DR22 Dr22 Low side driver Dr22 output

6 | DR22_1 Dr22_1 Driver 22 control signal input
7 | DR4 Dr4 High side driver Dr4 output

8 | DR21_1I Dr21_1 Driver 21 control signal input
9 | GND
10 | SWI SWI High voltage SW input

1Pin 9Pin

2Pin

10Pin

Location of J1: TOP VIEW
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3.3 Switches and LEDs

3.3.1  Switch

Debug SW : The mode selection for Debugging with the [D78K0-QB-EZ
Writer SW : Programming mode selection for Flash EEPROM on the MCU with WriteEZ3.

Status Writer SW Debug SW

Setting Setting
Normal Mode OFF OFF
Debugging Mode OFF ON
Flash Programming Mode ON OFF
Forbid SW to set ON ON

Writer SW

Debug SW

SW layout (TOP VIEW)
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3.3.2 LED1

LED1 is connected to Low side driver DR3.

LED1 status

P33 Output data DR3 status LED
High ON Green
Low OFF off

ON

StlckLlN 78K0

VVnter
-.iu
! |

LEDT: TOP VIEW

3.3.3 LED2: Power Indication

LED2 is a green LED to indicate the availability of power.

LED2 status

Status LED
Power ON Green
Power OFF Off

ON

StlckLlN 78K0

VVnter

FF - D“

LED2
LED2: TOP VIEW
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3.3.4 LED3

LED3 indicate LIN Bus Pull-up.

LED3 status

P70 Output data LIN Bus Pull-up LED
Low Pull-up enable (Master) Green
High Pull-up disable(Slave) off

FF ON

:Writer,~

FF

'%Debug Stic

-~

OJCIOr

LED3: TOP VIEW
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3.4 Power Source

StickLIN-78K0 are able to choice two ways of power source.
Microcontrol ler power (VDD) and driver module power (VSUP) are both supplied when power source are supplied
from either USB or expansion interface (VSUP).

If you supply power using the expansion interface (VSUP), then keep power source voltage DC 7. 0V — DC 18. OV.
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3.5 Design Data
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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

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 fol lows

4.2.1 “No response from the Emulator...” (AO1a0)

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

|f 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
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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
|f above 3 check points are confirmed, close the debugger and disconnect the USB cable from PC.

Re—connect USB cable properly to both the PG and the kit, and then re-start the debugger

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
[t

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 describes how to create a new PM+ workspace (project) required for debugging using the

integrated debugger (ID78K0-QB-EZ), registering additional source file, and how to use the WriteEZ3.

5.1 Create a new workspace (project)

5.2 Register additional source file

5.3 Debugger tips

9.4 WriteEZ3
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5. 1

Now, create a new workspace and project.

Create a new workspace

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

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

”

5 PM+ - No Workspace [OutPut] =10l x|
File Edit Find Layver Wiew Project Bulld Tool Window Help
New Chrl+h
bHoC_ED0R €+ —wEe
el LT =] lem] ®
InsertFile, . - o &
o =l
Bl e ouweee (01X
- | Eor] i

Save Worlspace
Close wWirkspace:

Save. EErlts
Save As...

Chanae Source File Mame...
Save Al source Files

Prink Previes

Print... CirHP

Recent Fil=

Recert Workspace

Exit P+

4P

<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.
|f nothing is specified, this item is the same
as the workspace file name.

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

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

Y O e 2 P

"New WorkSpace" dialog

opens

New WorkSpace - Step 1/9 [Workspace Information]

*Warkspace File Name :

™ Cieate Blank Workspace
* Folder :

| Browse..

Project Group Mame

* Micracanirallers Name -
[7akoR

Device Name :

x| weoroFiiazes x|
Device Install |

331, wiorkspace Information
2. Select Tools
3. Select Real-Time 05
4. Startup File(#]
5. Fiegister bods(H]
B Link Direstive Filelt]
7. Setup Source Files
B Select Debugaer
9. Canfirmation

(#)V850 Micracontrallers
Only [4-6]

This will set up the basic information about the workspace and the praject,

< Back st > |

Cancel I Help
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Mew WorkSpace - step 1,9 [Workspace Information] 1[
Input the workspace information setting *\workspace File Name :
»371. Workspace Infarmation
as follows. B
2. Select Tools
Falder- ™ Create Blank Workspace 2 Select RealTime 05
Workspace file name [EATI7BKDvest o |t
. § 5. Register Mode(#]
— teSt Project Group Mame :
I E. Link Directive File(#]
FO | de r * Microcantrollers Name : Device Name : 1 ST SEER (TS
8. Select Debr
[7aKo =] [wPpraranzo =] FieE U ERaREr
— (:¥78K0¥test 9. Confirmation
Device [nstal | 5
[#) %850 Microcontrallers
q Only [4-5
Project Group Name LIRS,
— (no input)
g This will st up the basic information about the workspace and the project.
Microcontrol ler Name
— 78K0
Device Name ( ﬂ
< Bac! Mext > Cancel Help
— UPD78F8020 Lt ] | |
Click button
PM+ x|
'E Q2011: CATE78KDM ast
L]
Thiz fold not be found. Do you wizh to create it?
Mo
Click button
New WorkSpace - Step 2,/9 [Select Tools] x|
Trol Set - 1. Workspace Information
»»2 Select Tools
[ | Delete | 3l Gelect HealTime 05
Tool Wersions : 4 Startup File#]
Toal ‘ YWerzion | 5 Reaister Mode[#]
ID78K0-08 w3.00 B, Link Direstive Fils(H]
ID73K0-0B-E2 Unused )
7. Setup Source Files
8. Select Debugger
4. Confirmation
[#] V850 Microcantrollers
Only [4-6)
¥ Select only Installed Tools Detail Setting...
Flease select the Tools from NEC Elsctionics to be used.
The following tool: have been excluded from selection because they are not installed.
CC7EKO, RATEKD, SK78KD, ID7BK0-NS, SM7BKD, Sh+ for 7BKD, BS78K0
< Back I Mext > I Cancel | Help

Click | Detail Setting | button
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Tool Yersion Det. etting

[

Set the version of tools as

[ ccrexo T pazece—fovecs-ae_jinzacn e |

follows.

CC78KO0 : W4.00
RA78KO0 : W4.01
ID78K0-QB-EZ : V3.00

-

G400

]

< T Unused

[JUnused
[w]4.01

huzed [ JUnused

2,00

[ 78D Saftware Package 4.00(E nalish Yersion]

0K I Eancall

I
=

|

Help |

New WorkSpace - Step 2

[Select Tools]

Tool Set
[{Ehanged3electsdnT[7EKD Software Packags 4 00Enalsh Vv

Save Delete

1. wiorkspace Information
»»2. Select Todls

3, Select Feal Time 05

4. Startup File(#]

Tool Versions :

Tool | Wersion | 5, Fleaister ModelH
EC7EE0 wam B, Link Ditestive Fil(t]
RAFEKD w40 .
ID7EK0-0B Unused 7. Setup Source Files
ID7EK0-UB-EZ w3.00

8. Select Debugger
9. Confimation

(#)V850 Micracontrallers

Select tools as above screenshot, then click

Only [4-5)
¥ | Select only Installed Tools
Please select the Taols from NEC Electranics to be used.
< Back Cancel Help

Click

- 63 -

New WorkSpace - Step 7

PFlease setup Source Files.

Source File Name

[Setup Source

les]

Add.

Remove

Fiemove Al

Up
|

Do

1. workspace Information

2 Select Toals

3 Select Real Time 05

4. Startup FilelH]

5, Feqister Mode(H#]

B; Link Directive File(H]
»»7. Setup Source Files

8 Select Debugger

9. Canfirmation

[#] V850 Microoontrollers
Dy [4-5]

o can slso add source files by specitving the list il o the folder
'Tou don't need to specify all the files here, and you can setup source files using [Project]-» [Project

Settings] later.

< Back (Nexlm Cancel |

Help

S

e

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

Please select the Debugger.

* Debugger :

File name:

C:\Program Files\MEC Electionics Tools\D 78K - -EZVW3.004hi

Option :

1. Warkspace Information

2. Select Tools

31 Select FeakTime 05

4, Startup File#]

5 Reaister Mods(4]

E; Link Directive File(#]

7. Setup Source Files
»»8. Select Debugaer

9. Confimation

[#) w850 Microcontrollers
Only (4]

'You can change the selected Debugger using [Tool] -+ [Select Debugger].

<Ba(|Naxl) i) Cancel Help
S —

Select ID78K0-QB-EZ V3.00

Click

Check the project information

settings

MNew WorkSpace - Step 9;

Create the workspace and the project as folloves.

Confirmation]

workspace File Name : ;l
test. priw

Folder :
CATKFEK st

Project Group Mame :
test

Microcontrollers Mame :

Device Mame :
uPD7EFA020
Tool Set Mame :
[Changed](Selected(1]78K0 Software Package YW4.00(E

Tool Versions : s

1
2
3
rl
5
E:
7
g.

&l

. Workspace Infarmation

. Select Tools

. Selest Real-Time 05
Startup Eile[i#]

. Fegister Mode[#]

» Link Directive File[#]
Setup Source Files

. Select Debugger

Confirmation

CC78K0W4.00 ;
P 7DR D 0 [#) gﬁaﬂ[réc]rocontrollers
ID7EK0-0B-EZ V300
Debuager :
ID7EK0-GB-EZ Y3.00 78K0 Integrated D ebugger
C:\Program FilessMEC Electronics ToolsyD78K.0-0B-EZ
Source Files :
4] |
< Back Cancel | Help

- 64 -




StickLIN-78K0 User’s Manual

=13lx|
Fle Edt Find Laver View Project Buld Tool Window Help
|% - DB H|(&R| & 5= R | Moo j\t#+-\|§@\?|

| fresttest = [Debug Buid BRI TR |

=lalx|

Files |Memo|

B tgsie

& test

L[] Source Files
L[] Include Files
(] Project Related Filss
(1] Other Files

Project “test” was registered.

Kulj 2y

Make file created successfully. R Ll [ 4

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]l] — [Linker Options...]lis selected.

5 PM+ - test.prw [DutPut] [ ] P3]
File Edit Find Layer Wiew Project Build | Tool ‘Window Help
B = 1 Compiler Options... ﬁ' - % 4+ - = |
J o e | AL ‘ & Structured Assembler Optians. ., ‘ | BE ‘ ?
Jllast-test _v&Dmr T — A | |
o e e =102 hjecF Converter Optorns .. =10l
Fies | Mema | List Converter Options...
B0 test - 1 Project(s] Debugger Settings...
=8 test . Regisker Ex-toal. ..
-~ Source Files
" Start up Ex-tool 3
(3 Include Files
(12 Project Related Files File Compare...
(2 Other Files Device File Installer
PM+ Settings...
Font...
Customize. ..
Record the Key Operations
Play Back
Save the Key Operations, .
Load the Macro File...
Play Back the Macro Fils. ..
Regisker the Macra Files. ..
Flay Back the Register Macra 3
4 H oz
Setup Linksr Options. || LR g
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“256” into the “SIZE”.

The actualities of

“FFFFFFFFFFFFFFFFFFFF

in security.

o

there is no problem in the value of ID

/ \ Linker Dptions
Checks are put in “On-Chip Debug” and

“SIZE”. Then input a default value of

Outputl IDutput2| Lihraryl Dthersl

— Load Module File[-a]

Output File M ame:

A check is put in “Security ID”. [oot

. V' Dutput Syrbol Information-g]
are taken if

j Browse... |

— Create Eror List File[-2]
Hutput File M arme;

Ia.elk j Browse... |
/—\
/ “I% OnChip Debugl-ge] N
W SIZE: |26 bytes \
—Iw Securty 1D[-gi]

/
ID: [FFFFFFFFFFFFFFFFFFFF / H
N

EomW

-oa.Imf -go256 -giFFFFFFFFFFFFFFFFFFFFH -pa.map ;l
_ —
( ak. i> Cancel I 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

DB 0,0,0,0

ORG 84H
DB 3

end

o

; setting of option byte

; 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 fol lowing example shows the additional registration of source files “b.¢” 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] =131 x|
File Edit Find Layer View Project Buld Tool Window Help
|%= -0 & H|& B % = 2| 5Hecoe j\t»+-\|§@‘?|
“ Itest—lest jIDebugEui\d j| & .'1.. '.“E*. ".r .2.‘. | Jﬁ m |
Blalfllr o =01x]
Fies | pemo | - [EOF] ZI
E|-' test : 1 Project(s]
-8t I
. clu "
D Proie " Compiler Options. .
“(0 Othe Assembler Options...
L1 H
Add the source file b the project 1 o fe s
Add Source Files - test 2=
Look i IE} test j = = B2
@ A,
. b.c
Select source files “b.¢” and “c. ¢”, B

then click

File name: |"b.c:" Yot ( Open i >

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

Add Files from Folder... |

4

Multiple source files can be selected by clicking them with pressing key.
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Source file “b.c¢” and
“c.c” are additionally
registered to the project.

fE.'PM+—test.prw [ProjectWindow] - (o x|
File Edit Find Layer WYiew Project Buld Tool ‘Window Help
O Sles+-[=Ee
|J Itest-test jIDabugEuild j| & .'5. '.i?. ﬂxr .);‘. | ]zﬁ m |
| 2 Projectwindow e E | outpat =I0j.x
Fies | Meme | - (Eor) j
=iyl test : 1 Project(s]
hacluds
D Project Related Files
L[ Other Files
411 ap
For Help, press FL ] L fe 2
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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.

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

’rTcu:uI Bar Pictures ————————————

 Pictures anly

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

Cle ez lo|a] BB 2R Qe &8 B2 2L
Siop |ReGa| Go Gia Ret | Step | Owver [ Res Open | Laad | Fro) Sre | Azm | Mem Wich | Reg | SFR [ Loc Stk | Tew' | o Megr | BEvn | Brk | Tre | Tim

5.3.2 Display source |ist and function |ist

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.

=1
Search.J L * | Watch | [uick...

X
R
28|poid main€voidl? ;l
21K _l
> 22 h_initial<>;
23 EIC>; LI
: 24 =
B 25 while < {

l/\ o |

When you click “main”... Source window shows “main”

b
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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".

Lo/

Searu:h.J Le ¥ | ' atch | Cluick. . I_Fi

28|poid mainCvoid? :l

Click 2Lk N [~
> 22 h_initial<>;

23 EIC>; Ll

24 2|

25 while <13>{ T
KIN »

[ Source (main.c) =10 x|

Breakpoint was set g
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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

@ Right-click the variable on source window, then select “Add Watch...”

i
Search.J L Fr | Watch | Guick...l Hefreshl Cloze |

88(lstatic Ul6 Adpcm_Work[§RE -

892(lstatic U8B ucPlauySts; Maowve. ..

28| =tatic U8 stop_Led Mi

?1(jlstatic UB output_count; 1%

?2|static Ul6 output_datal2]1; s —

93|ctatic UB PlayMode; Add Watch. ..

74 u3iz wilntCoun  Symbal...

95 u3z2 uilntCoun

6 Ui6 usKeuyStsC I

F4 uB ueHeyStal Break. when .ﬁ.n:n?ess

98 Break. when Write tc
1 J Break. when Read fr

@ Add Watch dialog opens. Click .

x

M arne:; fdpom hWwWiork, j Add

Fadiz © Proper € Hex © Dec ¢ Oct © Bin € Shing
Size: i Adaptive € Byte © Ward  Double Ward

MHurmber: I
Cancel R eztore 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.

B Local Wariable (L. =] E3

Fefresh | Ciloze
el

5.3.6 Display memory and SFR contents

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

Gl Memory

oo oo oo o0 10 10 10 10
49 3B 09 09 13 00 00 01
03 00 0o 0o 00 00 FF FF
oo 0o oo oo 00 00 oo oo
o0 00 0o o0 F& FC 00 00
FF 01 FF 00 36 36 FF 03
FF FF FF FF 94 0D EE 0B
00 oo 0o 0o 00 00 02 04
oo 0o 03 o0 02 04 00 54

Pl

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

= |0 %
Fefresh | | Cloze |
[ame Attribute Walue

g FOoi? -

FU0 R-W 1.8 FOO30 o0 T

PU1 R-W 1.8 FOOz1 oo —
P13 R-WO1.8 FOOD33 |00
~FF T4 [ReW 108 Fo024 |00
PG R-W 1.8 FOO35 oo
UG R-W 1.8 FO03e OO
I R-W 1.8 FOo3? |1F
P18 R-W 1.8 FO0o3s oo
PUlZ2 [R-W 1.8 FOO3C oo
P13 [R-W 1.8 FOO3D |oo

FUl14 |E-W 1.8 FOO3E oo -
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5.4 WritekZ3

|f 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 StickLIN-78KO.

@ The switch of StickLIN-78K0 is set as follows, and connects StickLIN-78K0 to PC.

Switch name setting
Writer ON
Debug OFF

@ Please execute “YWriteEZ3¥WriteEZ3.exe” . if you find “Security Warning” , click “Run”

o
Wice Yiew  Help

;I Device—

Mame :

Firm Yergion ;
ExtCode :
Wendor ;

Farameter file -
Mame :
Format :
Wersion :
Processor Wer,

Load file—
Mame

Date

Chisum :

Area:

Connection o device -

Pt ;

Speed
Range
Freq. :

= Fultiply :
Kl _»l_l I

Ready I_ W l_

@ Push the lSetup) button.
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x

Standard | Advance I

/ *\
Parameter file | k FRM Filz Read
—Host connection———————————  Supply ogcillator—————————————

Fart I vI Frequency I MHz
Speed |1152DD 'I tultiply rate I

— Operation Mode

i Chlp Startl vI
{~ Block Endl 'I

" Area [~ Show Addres

[ Target Fieset Message

ak. Cahicel

@ Push the TPRM File Read] button.

open 21 x|
x| « & ek B

/\
File name:  |78FB020D4, prm Qen/l

Files of bype: IPHM Files[".PRM) j Cancel |/
2

® Please select “78F8020DA .prm” in the directory of “¥PRM” in the CD-ROM.
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® "Port" selects the COM port number where StickLIN-78K0 is allocated.

3 Only the COM port number that the personal computer has is displayed in this pull-
down menu.
Input “20.00” to “Frequency”
Input “1.00” to “Multiply rate”, and chick “OK”

@ “Erase” The deletion of the flash memory begins when the button is pushed.

StickLIN-78KO0 is detached from the PC.
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