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Notice

1. All information included in this document is current as of the date this document is issued.
Such information, however, is subject to change without any prior notice. Before
purchasing or using any Renesas Electronics products listed herein, please confirm the
latest product information with a Renesas Electronics sales office. Also, please pay
regular and careful attention to additional and different information to be disclosed by
Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights,
or other intellectual property rights of third parties by or arising from the use of Renesas
Electronics products or technical information described in this document. No license,
express, implied or otherwise, is granted hereby under any patents, copyrights or other
intellectual property rights of Renesas Electronics or others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics
product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are
provided only to illustrate the operation of semiconductor products and application
examples. You are fully responsible for the incorporation of these circuits, software, and
information in the design of your equipment. Renesas Electronics assumes no
responsibility for any losses incurred by you or third parties arising from the use of these
circuits, software, or information.

5. When exporting the products or technology described in this document, you should
comply with the applicable export control laws and regulations and follow the procedures
required by such laws and regulations. You should not use Renesas Electronics products
or the technology described in this document for any purpose relating to military
applications or use by the military, including but not limited to the development of
weapons of mass destruction. Renesas Electronics products and technology may not be
used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in
this document, but Renesas Electronics does not warrant that such information is error
free. Renesas Electronics assumes no liability whatsoever for any damages incurred by
you resulting from errors in or omissions from the information included herein.

7 . Renesas Electronics products are classified according to the following three quality
grades: “Standard”, “High Quality”, and “Specific’. The recommended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated
below. You must check the quality grade of each Renesas Electronics product before
using it in a particular application. You may not use any Renesas Electronics product for
any application categorized as “Specific” without the prior written consent of Renesas
Electronics. Further, you may not use any Renesas Electronics product for any
application for which it is not intended without the prior written consent of Renesas
Electronics. Renesas Electronics shall not be in any way liable for any damages or
losses incurred by you or third parties arising from the use of any Renesas Electronics
product for an application categorized as “Specific” or for which the product is not
intended where you have failed to obtain the prior written consent of Renesas Electronics.
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The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

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

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

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor
control systems;medical equipment or systems for life support (e.g. artificial
life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes
that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the
range specified by Renesas Electronics, especially with respect to the maximum rating,
operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall
have no liability for malfunctions or damages arising out of the use of Renesas
Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its
products, semiconductor products have specific characteristics such as the occurrence of
failure at a certain rate and malfunctions under certain use conditions. Further, Renesas
Electronics products are not subject to radiation resistance design. Please be sure to
implement safety measures to guard them against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas Electronics
product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of
microcomputer software alone is very difficult, please evaluate the safety of the final
products or system manufactured by you.

10.Please contact a Renesas Electronics sales office for details as to environmental matters
such as the environmental compatibility of each Renesas Electronics product. Please
use Renesas Electronics products in compliance with all applicable laws and regulations
that regulate the inclusion or use of controlled substances, including without limitation,
the EU RoHS Directive. Renesas Electronics assumes no liability for damages or losses
occurring as a result of your noncompliance with applicable laws and regulations.

11.This document may not be reproduced or duplicated, in any form, in whole or in part,
without prior written consent of Renesas Electronics.

12.Please contact a Renesas Electronics sales office if you have any questions regarding
the information contained in this document or Renesas Electronics products, or if you
have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics
Corporation and also includes its majority- owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured
by or for Renesas Electronics.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage
notes on the products covered by this manual, refer to the relevant sections of the manual. If the
descriptions under General Precautions in the Handling of MPU/MCU Products and in the body of the
manual differ from each other, the description in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

The input pins of CMOS products are generally in the high-impedance state. In operation with
an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
LSI, an associated shoot-through current flows internally, and malfunctions occur due to the
false recognition of the pin state as an input signal become possible. Unused pins should be
handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is
completed.

In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power reaches
the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

The reserved addresses are provided for the possible future expansion of functions. Do not
access these addresses; the correct operation of LS| is not guaranteed if they are accessed.

4. Clock Signals
After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock
signal has stabilized.

When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock

signal. Moreover, when switching to a clock signal produced with an external resonator (or by
an external oscillator) while program execution is in progress, wait until the target clock signal is
stable.

5. Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

The characteristics of MPU/MCU in the same group but having different part numbers may differ
because of the differences in internal memory capacity and layout pattern. When changing to
products of different part numbers, implement a system-evaluation test for each of the products.
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How to Use This Manual

(1) Purpose and Target Readers

This manual is designed to provide the user with an understanding of the
hardware functions and electrical characteristics of the MCU. It is intended for
users designing application systems incorporating the MCU. A basic knowledge
of electric circuits, logical circuits, and MCUs is necessary in order to use this
manual. The manual comprises an overview of the product; descriptions of the
CPU, system control functions, peripheral functions, and electrical characteristics;
and usage notes.

Particular attention should be paid to the precautionary notes when using the
manual. These notes occur within the body of the text, at the end of each section,
and in the Usage Notes section.

The revision history summarizes the locations of revisions and additions. It does
not list all revisions. Refer to the text of the manual for details.

The following documents apply to the xxx/xx Group. Make sure to refer to the
latest versions of these documents. The newest versions of the documents listed
may be obtained from the Renesas Electronics Web site.

?;)::ment Description 1I?ict>lc;ument Document No.
Data Sheet Hardware overview and xxx/xx Group RO1DSxxxXE 00
electrical characteristics Datasheet
Hardware specifications (pin
assignments, memory
maps, peripheral function
specifications, electrical
User's characteristics, timing xxx/xx User's . ,
manual for charts) and operation manual for This Uslers
Hardware description. Hardware manua
Note: Refer to the
application notes for details
on using peripheral
functions.
User's XXx/xx Series
manual for Description of CPU User's RO1USXXXXE Jxxxx
Software instruction set manual for
Software
Information on using
peripheral functions and
application examples.
Application Sample programs Available from Renesas
Note ) Electronics Web site.
Information on writing
programs in assembly
language and C.
$§2§§i§| Product specifications, updates on
Update documents, etc.
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(2) Notation of Numbers and Symbols

Conventions
Data significance: Higher digits on the left and lower digits on the right

Active low representations: xxx (overscore over pin and signal name)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information

Numerical representations:

Binary LXXXX Oor xxxxB
Decimal LLUXXXX
Hexadecimal LoxxxxH

(3) List of Abbreviations and Acronyms

Abbreviation Full Form
CS78K C-Spy for 78K
EW78K Embedded Workbench for 78K
1/0 Input/Output
LSB Least Significant Bit
MSB Most Significant Bit
SFR Special Function Register
USB Universal Serial Bus

Acronyms Full Form

All trademarks and registered trademarks are the property of their respective
owners.
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(4) Related Documents

The related documents indicated in this publication may include preliminary
versions. However, preliminary versions are not marked as such.

Doc. Number

Document Title

78KOR/KE3-L(USB) USB HID (Human Interface Device)

RO1ANOOO9EDO100 Class Driver

78KOR/KE3-L(USB) USB CDC (Communication Device
R0O1ANOOO8EDO0100 Class) Driver
U20024E.J2V0UD00 User’'s Manual 78KOR/Kx3-L 16-bit Single-Chip

Microcontrollers

Table 1 Related Documents
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TK-78KOR/KE3L+USB Introduction

Chapter 1 Introduction

TK-78KOR/KE3L+USB is the evaluation kit for development with sound systems using "78KOR/KE3-L",
Renesas Electronics 16bit all flash microcontroller.

The user only needs to install the development tools and USB driver, and connect the host machine with
the target board to start the code development, build, monitoring the output, and debugging code.

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

Figure 1 Debug Configuration

Overview This manual consists of the following contents.Read chapter 2 and 3 first for installing the
development tools and using the sample programs. Read chapter 4-6 for customizing the
sample programs and the hardware.

Chapter 2: Preparations
Install the development tools
Chapter 3: Experiences

Experience the basic operations of integrated development environment (Embedded
Workbench) and integrated debugger (C-Spy) with using sample programs.

Chapter 4: Hardware Specifications
Explain the hardware of TK-78KOR/KE3L+USB
Chapter 5: Troubleshooting

Describe how to solve troubles you may face, such as errors when starting the integrated
debugger (C-Spy)

Chapter 6: Other Information

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

Reader This manual is intended for development engineers who wish to become familiar with the
development tools for the 78KO0R. It is assumed that the readers have been familiar with
basics of microcontrollers, C and Assembler languages, and the Windows ™ operating
system.

Purpose This manual is intended to give users an understanding of the features, hardware
configurations, development tools for the 78KOR.

R20UTO0010EDO0O100 Rev. 1.00 -
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TK-78KOR/KE3L+USB Preparation

Chapter 2 Preparation

This chapter describes following topics:
- Overview and installation of development tools
- Installation of development tools

- Overview and preparation of sample programs

Users can experience the development flow such as coding, build, debugging, and test, by using the
development tools bundled with TK-78KOR/KE3L+USB.

2.1 Development Tools / Software

¢ Integrated Development Environment (IDE) Embedded Workbench for 78K V4.70

The IDE works on Windows operation system. Users can develop a system efficiently by using
the editor, compiler, and debugger.

e C Compiler ICC78KOR V4.70.1 (code size limited version)

C compiler for the 78KOR microcontrollers. The object code size is limited to 4 KB. This compiles
C code for 78KOR and ANSI-C code program into object code.

e Assembler RA78KOR V4.70.1

Assembler for the 78KOR microcontrollers. This convert the assembler code for 78KOR into object
code.

o Integrated Debugger CS78K V4.70

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 referring and changing variables, using step-in debugging function, and
SO on.

e Starter Kit USB Driver
This is a software driver for PC to access to the USB interface of the kit.
e HID Class Sample Program / USB Human Interface Device Class Sample Driver

The 78KOR/KE3-L is detected as the HID device.This sample program behaves as a keyboard.
And it is used in [chapter 2].Please refer to the "USB HID (Human Interface Device) Class Driver
application note" for further details.

e CDC Class Sample Program / USB Communication Device Class Sample Driver

The 78KOR/KE3-L is detected as the CDC device.This sample program behaves as a COM port.
Please refer to the "USB CDC (Communication Device Class) Driver application note" for further
details.

R20UTO0010EDO0100 Rev. 1.00 NS 13
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TK-78KOR/KE3L+USB Preparation

2.2 Installation of Development Tools
2.2.1 Installation Package

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

2.2.2 Installation of Development Tools

1) 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 ‘Aurorun.EXE’.

Development Kit 16-bit 78KOR USB

Install IAR Embedded
YWorkbench for 78K

Install WriteEZS

Programmer
- TEE S = ey

Install TK-78KORKE3L+USB
Sample Programs

Open TK-78K0RKE3L+USB
User's Manual

EER T D USB

Open additonal
Documentation

Exit

= v W

RENESAS

2)  Click ‘Install IAR Embedded Workbench for 78K’

R20UTO0010EDO0100 Rev. 1.00 NS 14
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TK-78KOR/KE3L+USB Preparation
* HAZE [Japanese]
Welcome to IAR Systems
IAR Embedded Workbench® 4K Kickstart for NEC 78K
% QuickStarnt inztallation information
% Inztall IAR Embedded Wnrkhencho
£} Install visualSTATE
Iﬁ Release notes
‘,L Yiew the product documentation
#ﬂm Install Adobe Acrobat Reader
E"_lB Explore the CD
o
[ Exit e IAR
WA IS SO
3) Click Install IAR Embedded Workbench for 78K’
* H#&Z5 [Japanese]
Welcome to IAR Systems
IAR Embedded Workbench® Kickstart installation
You must have a license number and an installation kep to install this evaluation version of l1AR
Embedded Warkbench.
Follow these steps:
1. Click the IAR online regiztration link helow to register on the AR Systems wehsite.
2. You will receive an email with your license number and installation key within a few minutes.
3. Click the Install |1AR Embedded Wnrkhencholink below to start the installation.
Iﬁ IAR online registration
% Inztall IAR Embedded Wnrkhench“
« Back
©IAR
WA, 3. SO
4) Click ‘IAR online Registration’
R20UT0010ED0100 Rev. 1.00 RENESAS 15
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TK-78KOR/KE3L+USB

Preparation

5)

SIAR

SYSTEMS

Product Registration

AR Embedded Workbench for NEC 78K, v, 4.62, 4K KiCkstan Edition

Wihen you hawe ragistered below, you will receive an e-mail containing information
that is required to install the software. Please maks sure to spell vour e-mail

address comectid

First name *

Last narme =

Fax

[T Fm already a customer of IAR Systems.

Company *

Depart it

Country {and StateProwince) *
| Please specify: |

Sreet Address /PO, Box ©

Submit regiztration

By ragistaring, you accepl 1o raceive information from IAR Bysiems in the fulure.

AR Systems website

Complete the form and submit the registration. Within some minutes you will get the following

email.

R20UTO0010EDO0100 Rev. 1.00
User Manual
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TK-78KOR/KE3L+USB

Preparation

"IAR Systems” - To |software support-eufllm.renesas.com
<noreply. www@iar.com>

Sent by noreply www@iar. com

=53

Ut g Subject |Product registration: 18R Embedded Waorkbench for MEC 78K, v. 4.62,

4k Kickstart Edition

Dear Dewveloper,
We have received your weh registration for the product

IAR Enbedded Workkbench for MWEC 78K, w. 4.62, 4K FKickstart Edition
Please confirm this registration by opening the web page

http://supp.iar.com/Register/Confirm/ 2reg=

This page will also give you information on how to install the product.
You must confirm the registration within 14 days from when this email was sent.

If you hawve received this email in error, vyou do not need to do anything. UTnconfirmed
registrations are erased from our system after 14 days.

You canhot reply to this email. Please use the Contact page oh our wehsite |
http://uww.iar.com/contact/) if you have any comments or questions.

Best regards,

IAR Systems

6)

©IAR -
SYSTEMS ‘1

Click the Hyperlink to get your requested license key to continue the installation.

Registration Confirmed

Thank you far your registration of the product:
IAR Embedded Workbench for NEC 78K, v. 4.62, 4K Kickstart Edition

When installing the software, you will be asked for a License Mumhber and a
License Key. Please use these values:

License Number:

e St e e b i

License Key:

L10OmIEHWITRYEEUSO1JHNTLEY IRNRHR4ST4L 013 LCESFNHSOSITIMNG
CYhe. T3
QFAVIMES Guvavi. S AREBELLEPFCHE4DMERPZOZ

L3VAZE4BZZUWLSCEHPQEQOXISYWIASESH Feature: EWTSKE-KES
Version: 01 WIN Temporary license
[Licho! woxn-dix-wxxn-sxxe |, EXHpires 2035-06-18

Ifyou prefer, you can have the License Mumber and Key sent to you by email for
later reference.

We hope that you will enjoy the product and find it easy to get started on your
development project.

Best regards,

FAR Systems

Contact |1AR Systems

R20UTO0010EDO0100 Rev. 1.00 NS
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* H#&Z5 [Japanese]
Welcome to IAR Systems
IAR Embedded Workbench® Kickstart installation

You must have a license number and an installation key to install this evaluation version of AR

Embedded Workbench.

Follow these steps:

1. Click the IAR online regiztration link helow to register on the AR Systems wehsite.

2. You will receive an email with your license number and installation key within a few minutes.

3. Chick the Install IAR Embedded Wnrkhencholink below to ztart the installation.

Iﬁ IAR online registration

OIAR
WA IS SO
7) Click ‘Install IAR Embedded Workbench’
IAR Embedded Workbench for Renesas 78K 4.70.1 I x|
Welcome to the Install5hield Wizard for 1AR
Embedded Workbench for Henesas 78K
Kickstart
The InztallShield “wizard will inzstall [AR Embedded
YWorkbench for Renezas 78K, Kickstart on pour computer.
To continue, click Mext,
SIAR
< Back
8) Click ‘Next’
R20UT0010ED0100 Rev. 1.00 RENESAS 18
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IAR Embedded Workbench for Renesas T8K 4.70.1 |
Licenze Agreement @IAR

Pleaze read the following icense agreement carefully.
SYSTEMS

SOFTWARE LICEMSE AGREEMEMT ﬂ
[concerning Praducts: |1AR Embedded Workbench®, vizualSTATE® and 1AR PowerPacl]

from 1&F Sestemns A8

FREAMELE

THIS 50FTwWARE LICEMSE AGREEMENT [THE "AGREEMEWT") APPLIES TO
FRODUCTS LICEMSED BY IAR SYSTEMS AB INCLUDING ANY OF ITS
SUBSIDIARIES [M&R SYSTEMSY) OR DISTRIBUTORS ["AR DISTRIBUTORS™. TO

O ["THE LICEMSEE"). j

% | accept the terms of the license agresment Eririt |

™ | do not accept the terms of the licenze agreement

[metallShield

< Back | Mest = I Cancel |

9) Read the license agreement, accept the terms and click ‘Next’

IAR Embedded Workbench for Renesas T8K 4.70.1 |

Enter User Information @IAB
SYSTEMS

Enter pour name, the name of your company and your |48 Embedded YWorkbench for Renezas
7K license number.

M amme: ||
Company: I
Can be found an the CO cover, or via e-mail registration

Licensed: I

| FretallE kield
< Back et = Cancel

10) Complete the form and click ‘Next’
R20UTO0010EDO100 Rev. 1.00 RENESAS 19
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IAR Embedded Workbench for Renesas 78K 4.70.1 |

Enter License Key @IAR
SYSTEMS

The licenze key can be either pour QuickStart key or your permanent ke, If vou enter the
(QuickStart key [found on the CO cover), pou have 30 davs ta by the product out,
If pou have received the permanent key via email, pou paste it into the Licenze Key textbox.

License #: IEE#E-N 4-FEE-3474

Licenze Few

—HRead Lizenze K.ey From File

C: Browse. .. |

[retallShield

< Back | et > I Cancel |

11)  Enter the license key by copy and paste, please take care that no linefeed character is included in

the license key. Click ‘Next’

IAR Embedded Workbench for Renesas 78K 4.70.1 |

Setup Type =
Select the zetup type toinstall. HIAE
SYSTEMS

Pleasze zelect a zetup upe.

All program features will be inztalled. [Reguiresz the most digk space. ]

£ Cugtom

Select which program features you want installed. Becommended for
advanced users.

[retallShield

< Back | et > I Cancel

12)  Select ‘Complete’ and click ‘Next’

R20UTO0010EDO0O100 Rev. 1.00
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IAR Embedded Workbench for Renesas T8K 4.70.1 x|

Choose Destination Location

Select folder where setup will install files. @ IA R
SYSTEMS

G |nztall AR Embedded “orkbench for Renesas 8K Kickstart o

4 AEmbedded “#orkbench 6.0 Kickstart Change... |

|mztallEhield

< Back

Cancel |

13) Use the default installation folder or choose any other folder and click ‘Next’

IAR Embedded Workbench for Renesas 78K 4.70.1 |

Select Program Folder

Fleaze select a program folder. @IAR
SYSTEMS

Setup will add program icong to the Program Folder listed below, *'ou may tipe a new folder
name, or select ane fram the exizting folders list, Click Mest to continue.

Program Folder:

145 Embedded Waorkbench for Benesasz 7ok 4. 70 Kickstar

E xizting Folders:

Fy
Acceszones

ActivePer 5.8.8 Build 319

Administrative Tools

Atrnel AR Tools

Alttribute Changer

Aeveny Sweckiom WinLabel

C and C++ Code Counter

CDBurner=P ﬂ

[retallShield

< Back | et > I Cancel |

14)  Click ‘Next’

R20UTO0010EDO0O100 Rev. 1.00 Y
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IAR Embedded Workbench for Renesas 8K 4.70.1 |
Ready to Inztall the Program B IAR
The wizard i ready to beqgin inztallation. H .

SYSTEMS

Click Install to begin the inzstallation.

[F wou want ta review or change any of your inztallation zettings, click Back. Click Cancel to exit
the wizard.

[metallShield

< Back

Cancel |

15) This is the last possibility to modify the installation options. Click ‘Install’ to start the installation.

IAR Embedded Workbench for Renesas 78K 4.70.1

InstallShield Wizard Complete

The InztallShield ‘Wizard haz successfully installed 14R
Embedded ‘wWarkbench for Renesas 78K Kickstart, Click
Finigh to exit the wizard.

¥ Wiew the releasze notes

¥ Launch 14 Embedded Workbench

SIAR

SYSTEMS

< Back | Finizh I Lanzel

16) At the end of a successful installation please select whether you would like to read the release
notes and/or to start the IAR Embedded Workbench. Click ‘Finish’ to close the installation tool.

R20UTO0010EDO0O100 Rev. 1.00
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Welcome to IAR Systems

IAR Embedded Workbench® Kickstart installation

You must have a licenze number and an installation kep to install this evaluation verzion of AR
Embedded Waorkbench.

Follow these steps:
1. Click the IAR online registration link below to register on the |1AR Spstems website.
2. You will receive an email with your license number and installation key within a few minutes.

3. Click the Install IAR Embedded Wnrkhencholink below to start the installation.

Iﬁ IAR online registration

iE -
4 Inztall AR Embedded Workbench

« Back

OIAR
SYSTEMS

WA g mcom

* H&EZ [Japanese]

17)  Click ‘Back’ to go to the IAR Installation Overview Window. Please feel free to test also the IAR

Systems Visual State Design tool.

* HAEF (Japanese]

Welcome to IAR Systems

IAR Embedded Workbench® 4K Kickstart for NEC 78K

1Hy

QuickStart installation information

Install lAR Embedded Wulkhench“
L.

Inztall vizualSTATE

Releaze notes

Yiew the product documentation

Install Adobe Acrobat Reader

Explore the CD

SYSTEMS

WA O

N &BYyYra e

18) Click ‘Exit’ to close the IAR Installation tool.
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TK-78KOR/KE3L+USB Preparation
2.2.3 Installation of WriteEZ5 Flash Programmer
Development Kit 16-bit 78KOR USB

==\ Install IAR Embedded

& Workbench for 78K

= Install ¥riteEZ5

T P bt I Programmer

=] Install TK-78KORKE3L+USB

] Sample Programs

E Open TK-78KDRKE3L+USB

#77  User's Manual

A Open additonal

) Documentation

ﬂ_ Exit

RENESANAS
1)  Click ‘Install WriteEZ5 Programmer’.
]
This will install WriteEZS, Da you wish ko continue?
Mo
2) Click ‘Yes’ to continue the installation
24
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'--.-_-"-Wril:eEES ¥1.00_r3 Setup - ||:||£|

License Agreement

Please review the license terms before installing WriteEZS L] tE NESAS

Y1,00_r3,

Press Page Down ko see the rest of the agreement.

THE ACCOMPANYING PROGRAM IS PROVIDED UNDER THE TERRIS OF 3
THIS S0FTWARE PROGRAM LICENSE AGREEMENT (" AGREERMENT™).
ANY USE OF THE PROGRARM CONSTITUTES USER'S ACCEPTANCE OF

THIS AGREERENT.

PLEASE READ THIS AGREEMENT CARFFULLY.

If you do not agree, please cancel the installation!

[

If wou accept the kerms of the agreement, click I Agree to continue, You muskt accept the
agreement ko install WriteEZS W1.00_r3,

rullsoft Install System w2, 45

| I Agree I Cancel

3) Click ‘I Agree’ to confirm that you accept the license agreement.

'--.-_-"-WritEEES ¥1.00_r3 Setup _ ||:||£|

Choose Install Location

Choose the Folder inwhich toinstall WrikeEZS W1,00_r3, L aE NESAS

Setup will inskall WritkeEZS %1.00_r3 in the Following Folder, To inskall in a different folder, click,
Browse and select anather Falder, Click Inskall to skart the installation,

Deskination Falder

Z:\Program FilesiRen Electronics Tools Browse. .. |

Space required: 2. 2ME
Space available: 204, 8GE

rullsoft Install System w2, 45

< Back I Inskall I Cancel

4)  Accept the default installation folder or use the ‘Browse’ function to select any other folder of your

choice. Click ‘Install’ to start the installation.

R20UTO0010EDO0100 Rev. 1.00 NS
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--._-_'"-WritEEZE ¥1.00_r3 Setup - ||:||5|

Installation Complete
A RENESAS

Setup was completed successfully,

Completed

|
Shiow details |

rullsaft Install Svstem w2, 45

= Back Zancel |
5) Click ‘Next’ to continue the installation.
--._-_'"-WritEEZS ¥1.00_r3 Setup - ||:||5|

Completing the WrnteEZS ¥1.00_r3
Setup Wizard

WiteEZS W1.00_r3 has been installed on wour computer,

Click. Finish to close this wizard,

= Back I Finish I Zancel

6) As the programmer shall not be started now, please unmark ‘Run WriteEZ5’ and click ‘Finish’ to

close the installer.

R20UTO0010EDO0100 Rev. 1.00 NS
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2.2.4 Installation of Sample Applications
Development Kit 16-bit 78KOR USB
=) Install IAR Embedded
& Workbench for 76K
=i Install WriteEZ5
T Ty == Programmer
=] Install TK-78K0RKE3L+USB
] Sample Programs
Ak Open TK-78KORKE3L+USB
) User's Manual
A Open additonal
)" "= Documentation
m Exit
RENESAS
1)  Click ‘Install TK-78KORKE3L+USB’ Sample Programs’.
..~ TK-7BKORKE3L +USE Sample Files Setup o ]
LENESAS
[THE ACCOMPANYING PROGRAM IS PROVIDED UNDER THE TERMS OF i’
THIS S0FTWARE PROGRAM LICENSE AGREEMENT (" AGREEMENT™).
ANY USE OF THE PROGRAM CONSTITUTES USER'S ACCEPTANCE OF
THIS AGREEMENT.
PLEASE READ THIS AGREEMFNT CAREFULLY.
If you do not agree, please cancel the installation!
||
fullsaft Install System v2.21
1 Aaree I Cancel |
2) Read the license agreement and click ‘I Agree’ to accept the terms.
R20UT0010EDO0100 Rev. 1.00 27
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'--.-.'"-TK-TBKI]RKESL +USB sample Files Setup

=101 x|
LENESAS

Setup will install TK-7SK0RKE3L+USE Sample Files in the Following Folder, To installin a
different Folder, click Browse and select another folder. Click Install to start the installation

"Destination Falder

ORKE3L+USE Samples| Browse, .. |

Space required: 1,1MB
Space available: 423, 9MB

fdullsaft Install Systen v2.21

< Back I Install I Cancel |

3)

E .-_'"-TK—TBKIJRKE3L +USBE Sample Files Setup

Please select the installation folder of the samples and click ‘Install’

Campleted

______________________________________________|

Show details |

fullsaft Install System w221

= Back Cancel
4) Click ‘Close’ to finish the installation.
R20UT0010EDO0100 Rev. 1.00 NS
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2.3 USB Driver Installation

"NEC Electronics Starter Kit Virtual UART" USB driver must be installed on PC before you start using the
TK-78KOR/KE3L+USB.

Please, follow the instruction below to install the driver.

"Starter Kit USB Driver" must be installed on the PC. The driver is included in the Embedded Workbench
package, please refer to "2.2 Installation of Development Tools" to install the Embedded Workbench first.

CAUTION: Do not use a USB hub for connecting TK-78KOR/KE3L+USB.

First, connect the TK-78KOR/KE3L+USB USB2 to PC with USB cable.

Figure 2 USB Connection

Depending on the version of Windows OS, the installation will be differed. Please check your Windows
version, and follow the instructions

- Windows XP -> Chapter 2.3.1 Installation on Windows XP

- Windows 2000-> Chapter 2.3.2 Installation on Windows 2000

After the installation, go to Chapter 2.3.3 Completion of USB Driver Installation

R20UTO0010EDO0100 Rev. 1.00 NS 29
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2.3.1 Installation on Windows XP

Found Mew Hardware Wizard

Welcome 1o the Found New

:?\ Hardware Wizard

Thiz wizard helps wau install software far:

MELC Electronics Starter Kit Virtual UART

\') IF your hardware came with an installation CD
22 or floppy dizk. insert it now.

YWwhat do you want the wizard to da?

7 |nztall the software automatically [Fecommended)

% nztall from a list o zpecific location [Advanced}

Click Mest to continue.

< Hack I et » I Cancel

1) Select ‘Install from a list or a specific location (Advanced) and click ‘Next'.

Found New Hardware Wizard

Pleaze chooze your zearch and installation options.

% Search for the best diiver in these locations.

Ize the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best driver found will be installed.

[~ Search removable media [floppy, CO-ROM...]

W Include this location in the search:
I:Ied Warkbench 5.4'\?Ek'\drivers‘\renesa$'\MlNIELIEEj Browse |

= Don't search. | will choose the diver ta install.

Chaooze this optian to select the device driver fram a list. Windows does not quarantes that
the driver you chooze will be the bezt match for pour hardware.

¢ Back I et > I Cancel

2)  Mark ‘Include this location in the search’ and select the subfolder ‘78Kdrivers/renesas/MINICUBE’

of your Embedded Workbench installation folder. Click ‘Next’

R20UTO0010EDO0100 Rev. 1.00 NS
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Hardware Installation

' "_\ The zoftware wou are inztalling for this hardware:
[ ]
MEC Electronics Starter Kit Wirkual JART

haz nat pazzed "Windows Loga testing ta wvernify its compatibility
with wfindaws P [Tell me why this testing is imparkant. )

Continuing your installation of thiz software may impair
or destabilize the comect operation of your spstem
either immediately or in the future. Microzoft strongly
recommends that you stop this installation now and
contact the hardware vendor for zoftware that has
pazzed Windows Logo testing.

Cantinue A an

3) Click ‘Continue Anyway’ to continue the installation.

Found Mew Hardware Wizard

Completing the Found New
:‘? Hardware Wizard

The wizard haz finizhed inzstaling the software for:

(y MEC Electronics Starter Kt irtual UART

Click Finizh to cloze the wizard.

< Bach [Cancel
4) Click ‘Finish’ to close the installation wizard.
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2.3.2 Installation on Windows 2000

Found New Hardware Wizard

Welcome to the Found New
% Hardware Wizard
Y

Thiz wizard helpz yau install a device driver far a
hardware dewvice.

To continue, click Mest.

¢ Back

Cancel |

1)  Click ‘Next’ to continue.

Found Mew Hardware Wizard

Install Hardware Device Drivers

& device driver iz a software program that enables a hardware device ta wark with
an operating system.

Thiz wizard will complete the installation for this device:

@ LISE Device

A device driver iz a software program that makes a hardware device work, Windows
needs diver filez for your new device. T o locate driver files and complete the
inztallation click Mext.

Ywhat do yau want the wizard to dao’?

{* Search for a suitable diver for my device [recommendedf

= Dizplay a ligt of the known drivers for this device so that | can choose a specific
driver

¢ Back I Meut = I Cancel

2) Select ‘Search for a suitable driver for my device’ and click ‘Next’

R20UTO0010EDO0100 Rev. 1.00 NS 32
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Found Mew Hardware Wizard

Locate Drniver Files
Where do you want WWindows to zearch for driver filez?

Search for driver files far the following hardware device:

C@ USE Device

The wizard gearches for zuitable drivers in ite driver databaze on pour computer and in
any of the following optional zearch locations that you zpecify.

To start the search, click Mest. If pou are searching on a floppy disk or CO-ROM drive,
inzert the floppy disk or CO befare clicking Mext.

Optional zearch locations:
[ Floppy disk drives
I s
¥ Specify a location
™| Microsaft Windows Update

¢ Back I Mewt = I Cancel

3) Mark ‘Specify a location’ and click ‘Next’

Found New Hardware Wizard X|
Ingert the manufacturer's installation disk into the drive
zelected, and then click QK.

Cancel |

LCopy manufacturer's files from:

Inch B.0 Kickstarth 7Bk \dnivers'renezashMINICUBE j Browse... |

4) Select the subfolder ‘78Kdrivers/renesas/MINICUBE’ of your Embedded Workbench installation

folder using the ‘Browse’-function and click ‘OK’.

R20UTO0010EDO0O100 Rev. 1.00
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Dnver Files Search Results
The wizard has finizhed searching for driver files for pour hardware device.
The wizard faund a driver far the fallowing dewvice:
C@ LISE Device
YWindows found a driver for thiz device. To ingtall the driver Windows found, click Mest.
g o hpragram fileziar spstemstembedded warkbench 5.0
kickstarth 78k drivershrenesaz\minicubemobZzall inf
¢ Back Cancel |
5) Confirm the found driver by clicking ‘Next’
Found Mew Hardware Wizard
Completing the Found New
Hardware Wizard
_\> MELC Electronics Starter Eit Wirtual LART
Windows haz finizhed instaling the sofbware for this device.
To cloze this wizard, click Finish,
4 Back Cancel
6) Click ‘Finish’ to close the installation wizard.
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2.3.3 Completion of USB Driver Installation

Check that the USB driver is installed correctly.
Start "Device Manager", and find "NEC Electronics Starter Kit Virtual UART" (without "?" mark) under the

"Ports (COM & LPT)".

Zl Computer Management

Q File  Action  Miew  Window

Help

- BX]
JETET

= BEEFES @ = W
Computer Management (Local) - CPTZ10L

- ﬁ& System Tools

+ Ewvent Yiewer

+-f2] Shared Falders
d4] Performance Logs and Alerts
E;_—, Device Manager

= @ Storage
+ Removable Storage
Disk Defragmenter
Disk Management:

+ @ Services and Applications

+ d Compuker

ago Disk drives

@ Display adapters

ity DVDYCD-ROM drives

&g Human Interface Devices
+-i= IDE ATAMATAPT conbrallers
+-s Kevboards

+- 1) Mice and other painting devices
+- & Manitors

+ E Mebwork adapters

5
+
+
+

= 5 Ports (COM & LPT)

r;y" Communications Port (COML)

A ECP Printer Port (LPT1)

(;9' MEC Electronics Starker Kit virtual LART (COME)
+ ﬂ Processors
+- @, Sound, video and game contrallers
+ % Syskem devices
¥

Universal Serial Bus controllers

4 3

Figure 3 Device Manager Entry

The screen above shows that the COM port number is "COM8". If IC-Spy is not in use, you can use this
port number for connecting TK-78KOR/KE3L+USB.

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.

R20UTO0010EDO0100 Rev. 1.00
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2.4 Sample Programs

This section explains the overview and preparation of sample programs. For details about the sample
programs, see the two corresponding application notes:

Application Note USB HID (Human Interface Device) Class Driver

Application Note USB CDC (Communication Device Class) Driver

The sample programs consist of following directories:

Falders

x

Mame =

= ) TE-78K0RKEIL+USE Samples
= [ 7K0R K3l USB(CDO)
El L) EW7aK_Praoject

=l 155 Debug

|E'| Exe
|5 List
= obj

= 53 Release

I Exe
I List
) Obj

[ﬁ setkings
I include
Bl 5 inf
I =P
I3 st
=l 155 78K0R Kx3L USEHID)
=l L) EW7aK_Project

= [C5) Debug

[h Exe
I List
[ Cbj

= 153 Release

[h Exe
I List
2 b

I settings
I include
I st

-l

(L) 7EKOR Kx3L USB(CDO)
(L) 78K0R Kx3L USB(HID)

Figure 4 Sample Directories

include:
src:
EW78K_project:

inf:

include file folder

source file folder

project file folder (*.ewp: project file, *.eww Workspace file)

CDC USB driver folder

R20UTO010EDO100 Rev. 1.00
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Chapter 3 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), Embedded Workbench for 78K
- Integrated Debugger, C-Spy for 78K

You will use the programs that you prepared in "2.2.4 Installation of Sample Applications”, as the sample
programs for TK-78KOR/KE3L+USB. 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.

The overall steps are as follows:

?
*
*
*

]
[ cosewrsc |

Figure 5 Overall Steps to Start a Debug Session
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3.1 Start Embedded Workbench for 78K

Let's start using the development tools.
First, start the Embedded Workbench

Select "Windows Start Menu" -> "Program" -> "IAR Systems" -> "Embedded Workbench for Renesas 78K
V4.70 Kickstart".

Y.

JZ 1AR Embedded Workbench IDE -|0] x|
File Edit Yiew Project Tools Window Help
D@ & fBRo | FAZSY % mEo » a6 NES (S 5
space x ‘ - x
= Bl 2 o 2l Bl B Bl (P Bl (Pt sl Bon Bl o Bl (P
| |

(Peo (23 Tl (25

©IAR
SYSTEMS

WL Er, COmIresources

Read in-depth articles from our software engineers and product managers, see
video presentations and check the wehbinar calendar or view the recordings

Wi ar. comimypages

Create your user account and download product updates from MyPages. Here you
can also manage your contact information and check your license and SUA status.

Guidelines for setting up Complete praduct Example applications
your projest. adding dosumentation in PDOF that demonstrate
files, sompiling. linking. format gives you all the hardwiare peripherals for
and debugging it user and reference spesific devices and
infarmation you need eualuation boards
Tutorials to make you For questions about how All about the latest
familiar with the IDE 10 use your IAR product, features., new device
and the fastures of the reparting a problem, ar support, and program
IAR C-SPY debugger. finding suppart sanections

resources.

IF{J il :'

Ready [ [
Figure 6 EW78K Start-Up
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3.2 What is ‘Embedded Workbench for 78K’ ?

In EW78K, 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. One or more projects can be combined in one workspace. The same project may also be
included in different workspaces. A workspace is a collection of projects containing on information about
the configuration of each project.

Menu Bar
Tool Bar Editor Window

2F 160 Embedded Wor -pench IDE I [m] |
File Edit Yiew Project Tools Window Help
D@ S| fBRo o 4SS e umEe2db BERE |2
[ ) x ml | - x
j ! 1 =
Files | & ‘ o] | =)
|16 14 o[
Messages File | Line ‘
Workspace Window
[lnt, Cal1 [ [

Ready

Figure 7 EW78K Main Windows

Message Window

Workspace window: A window in which project names, source files, include file and generated output
files are displayed using a tree structure.

Message window: A window in which the build execution messages are displayed.
Editor window: A window to create all kind of source files.
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What is a project?

A project is the unit that is managed by EW78K. A project refers to an application system and
environment development based on EW78K. EW78K saves project information in a "project file".

What is a project file?

A project file contains project information that includes the source files, device name, tool options for
compiler, assembler, linker and debugger. The file name format is "xxxxx.ewp".

Project files are created in the directory you specify when creating a new project.

What is a workspace?
A workspace is the unit used to manage all the projects required for one application system.
A workspace file contains one or more project files. The file name format is "xxxxx.eww".

Workspace files are created in the directory you specify when creating a new project.
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3.3 Open Workspace

In this section, you will use the workspace that you created in "2.2.4 Installation of Sample Applications"

For creating a new workspace, refer to "Chapter 6 Other Information".

Select ‘File -> Open -> Workspace...” on the menu bar.

Then, select " 78KOR_Kx3L(HID).eww " under the directory " TK-78KORKE3L+USB\Samples78KOR Kx3L
USB(HID) \EW78K_Project".

FE1AR Embedded Workbench TDE
| Fle Edt View Project Tools Window Help
i 3 Yl — e N S N A
Y . stRaso
Close
Save Workspace
Close Warkspace

Ul

Save STRG+5
Save As..,
Save Al

Page Setup...
Recert Fikes »

Recent Workspaces 3
Exit

| [ [

| Messages File Line

e [ tn1, col 1 [ M
Figure 8 EW78K Open Workspace
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Open Workspace i |
Look ir: | () Ew/78K_Project - e ®mcE-
Debiug
Release
setkings
My D ocuments
-
.-'. [ ==
by Computer
File name: | 78K0R_KaLIHID) e | Open |
Filez aof type: IWDrkspace Files [*.eww] j Cancel |
Figure 9 EW78K Open Workspace File Selection Dialogue
/Z1AR Embedded Workbench IDE I =]
File Edit View Project Tools ‘window Help
DeEE Sl Erlo o B A X R ET I
Debug 'I
Files B
0 (J 78K0R_Kx3L(HID) - Debug = v
tmain.c
opthiyte ©

ushi?Bkire
ushi?Bk0r_hid.c
Lg (0 0utput
[ 7BKOR:_KaAL(HIDY.d26
L B 78K0P_KoaLHID).map

7EKDR_Kx3L(HID)

x I | Messages

File [ Line |

Ready

[Errors 0, Warnings 0 [ [ [um | v
Figure 10 EW78K Workspace Loaded
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3.4 Build Application

To build the application use either the ‘Make’ button of the tool bar, select the menu item ‘Project -> Make’
or use the keyboard and press ‘F7’ key.

S 1aR Embedded Workbench IDE (=13}

Eile Edit Yiew Project Tools window Help

R IR S7S S =GB w4

Files ‘

ushi78k0rc -
ushi78Kr_hid.c
Lo 0 0utput

[ 78KOP_Kx3L(HID) d26

L— B 78K0R_Kx3L(HID) map

TEKOR_KH3L(HID)

XI | Messages File ‘ Line |

Make the active project (build Files as needed) Errars 0, Warnings 0 [ [ | A

Figure 11 EW78K Make

All build messages can be seen in the Messages Window.

xl | Messages File ‘ Line | ]
Copyright 1987-2010 IAR Systemns AB.

3015 bytes of CODE memory
458 bytes of DATA memary (+ B5 absolute )
200 bytes of CONST memony

Etrars: none
Warmings: none

Total nurmber of warnings: 0

Total number of erors: 0 j

Ready [Errors 0, Warnings 0

Figure 12 EW78K Message Window

What is the difference between Make and Rebuild?

Make and Rebuild are functions creating an executable file from source files in a project. Compiling,
assembling, linking, and other processing actions are performed automatically. To reduce the time for the
build, make detects and compiles/assembles only the files that have been updated from the previous
build process, whereas rebuild compiles and assembles all the source files.
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After getting familiar with the development environment you can modify the configuration according to
your needs. All options for the assembler, compiler, linker, and debugger can be modified in the menu

3.5 Tool Configuration

‘Project->Options’.

Options for node "78K0R_Kx3L{HID)"

Categary:

et (o] 5
/T ++ Compiler
Assembler
Custom Build
Build Actions
Linker
Debugger

IE-75

IECUBE

MIMICUBE

Simulatar

TK-75

7akK0 EZ0009

Target | Dutputl Library Eonfigurationl Library Dptionsl Stack.-"Heapl 4 I L4

Device

Code model:

[78K0R - uPD7EF1025 64 al [Near =l

= W D A pALI L

D ata model:

INear j

—Mear constant location

Start address: Size [Fhytes):

IMinolHDMD 'I IDHHDDD |51_?5

r— Cade banking
Heg addiess: Ho.of banks:
IDHFFFS |4
Bark address: Bark siee: [Rbytes]:

|oxanon |8

Cancel

Figure 13 EW78K General Project Options

Options for node "78K0R_Kx3L{HID)"

Categary:

General Options
: ++ Compiler
Assembler
Custom Build
Build Actions
Linker
Debugger

IE-75

IECUBE

MIMICUBE

Simulatar

TK-75

7akK0 EZ0009

x|

™ Multi-fle Compilation
™| Dizeard Unused Publics

Language IDptimizationsI Dutputl List I Preprocessorl Diagrostic 4 I L4

Factom Settings |

— Language — Language conformance
= C % Standard with |&F extenzions
O Cas ' Standard
' Auto [extension bagsed) € Shrict
— L dialect —PBlain ‘char' iz
) " Signed
[ Bequire prototypes
e & Unzigned

— L4+ diglect
" Embedded G+
% Extended Embedded C++

I Enable multibyte support

I Enable 14R migration preprocessor extensions

oK I Cancel

Figure 14 EW78K Compiler Options
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Options for node "78K0R_Kx3L 4|

Categon: Factory Settings |

General Options
CJ T+ Compiler

Assembler
Custom Build Canfig | Dutputl Eutra Dutputl List I ttdefinel Diagnosticsl Ehecle;l_’l
Build Actions
Li Linker configuration file
Debuager V¥ Overide default
iEgL?BE |$PHDJ_DIF|$\..\Hcl\lnk?8f1 026_64.xcl J
MIMICUBE
Simulatar
TK-7& I~ Overide default program entry
Tak0 EZ0009 (%) Eritry syl I_program_start

' Defined by application
Search paths: [one per ling)
$TOOLKIT_DIR$SLIEY ﬂ

—Baw binary image
File: Seymbal.  Segment  Align:

I =l | [
,TI Cancel |

Figure 15 EW78K Linker Options

Options for node “78KOR_Kx3L{HID)" 5'

Category: Factory Settings |

General Options
CJC++ Compiler

Assembler
Cuskom Build Setup | Extra Dptionsl Imagesl F‘Iuginsl
Build Actions .
Linker Diriver
e | MINICUBE QB-FEKOMING, GB-7SK0SeMINI, QB-MINI2 = |
E-78 ¥ Runta
IECLIBE _
MINICUBE Jsin
Sirnulatar — Setup maci
TE-75

[~ Use macro file

| N

— Device description:
[ Override default

|$TDDLKI T_DIR$ACONFIGADDFYio? 8 026_64. ddf J

FEK0 EZ0009

ok I Canecel |

Figure 16 EW78K Debugger Options
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3.6 Check Board Settings

Before connecting the PC and the TK-78KOR/KE3L+USB with USB, you should check the setting of
switch and jumper pin on the board. Set the switch and the jumper pin on the TK-78KOR/KE3L+USB as
follows.

Jumper Position

JP1 short

JP2 1-2 short
JP3 1-2 short
JP4 Short

SW4 Debug Writer

Table 2 TK-78KORKE3L+USB Jumper Setting

SW1
1 2 3 4 5 6 7 8
ON |ON |[|ON |ON |[ON |OFF | OFF | OFF

Table 3 TK-78KORKE3L+USB Switch SW1 Setting

0.0.0.0.0.0.0.0.0.0.0
@0 e@e e e @ ® ¢
S EEE;]E I i TSeok i el T

gure 17 TK-78KORKE3L+USB Jumper & Switches

After the switch settings are completed, connect the PC to USB2 on TK-78KOR/KE3L+USB with USB
cable. If the "Found New Hardware Wizard" is started, install USB driver with referring "2.3 USB Driver
Installation".
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3.7 Start C-Spy Debug Session

To start the C-Syp debugger use either the ‘Download and Debug’ button of the tool bar, or select the
menu item ‘Project -> Download and Debug’ or use the keyboard and press ‘STRG+D’.

?IAR Embedded Workbench IDE (] 5]
Ele Edit ‘iew Project Tools Window Help
DeHd& sER = o B A L o
* W | \JPcrload and Debug T
Debug 5| =
Files | = m?., ‘ 2/ XLIMNE command file template for 78KOR microcontroller uPD78FL0ZE_64. I—
: 34
Blml/ 8KOR_Kx3L(HID) - Dabug . L This filecan be used to link chject files from the 7SHOR
&1 [ main.c ] 547 Assembler, A78KOR, and the C/C+ compiler ICCTEKOR.
1 Qutput Y.
[— [ intrinsics h ‘ 74 Thiz file iz generated from the device file: o
[ k] io?78f026_R4h ' 87/ DF102664. 78K
— o78f1026_B4_exth ! 97 Copyright () NEC Corporation 2009
F— [ mainh ‘ 10 /7 Format wersion ¥3.00, File weraion ¥1.00
— ] string.h LoLLys
— ysmac.h Loz
— shf?gk0r.h LoLEsy
— shi?8k0r_erno.h ‘ 14 7/ The following segments are defined in this template link file:
L— [ uskf78k0r_typesh I
pibyte o ‘ 16 /4 INTVEC —— Interrupt wectors.
usif7Bkir.c ‘ i; ﬁ,}‘v‘ ;IEEEEC = E:;itz};iz ;;Cttijéj—;— startup and run-time library
2 : - - :
s ushaf78kAr_hid.c g 19 7/ CODE -- Code used by _ non banked, _ interrupt and _ callt functions.
—20 Qutpu Loz XCODE -- Code used by _ far_func functions
[1 78K0R:_Kx3L{HIDY.d26 : Yt e :
mE = : j a2l /4 NEAR_CONST_ -- Constants used by _ near conat.
DOutput ‘ 227/ FAR_CONST -- Conztants used by _ far const.
f— [ cl7Bknn3.r26 Loz SADDR_x -- Varisbles used by _ saddr.
l_ Ink7Bf1 026_64 xcl L Y NEAR_x -- Variables used by _ near,
[ main.r26 LEE S FAF x -- ¥arishles used by _ far.
— [ opthyte.rz6 [ NEAR_HEAF  -- The hesp used by near data model.
l— [ uskf?ak0rri2e ! 27 /4 FiR_HEAP —— The heap used by far data model.
L [ usbf?akir_hid.r26 : 25 /7 SWITCH —- switch tables used by near code maodel.
L— B 78K0R:_Kex3LHIDY.map Loeass FSWTITCH -- Switch tahles used by near far model.
0 30 /7 DIFUNCT -- Dynamic initialization vector used by CH+
L34/
- There _x could he one of:
-
f 3477 z -- Initialized data {initvalue = 0 or without init wvalue]. -
7BKOR_K3LHID) | lrol (41 ) - T | >
x
| Messages File ‘ Line ‘ -
AR Universal Linkerv5.0.0. 24432
Copyright 1987-2010 |AR Systems AB.
3015 bytes of CODE memary
458 bytes of DATA mermory (+ 65 absolute )
200 bytes of CONST memary
Errors: none
‘Warnings: none
Total number of errars: 0
Total number of warnings: 0 -
Download the application and start the debugger Errors 0, Warnings O LI v

Figure 18: IAR Embedded Workbench Download and Debug

In case of starting a debug session for the first time, the following C-Spy Hardware Setup Dialogue is
opened automatically. Later you can modify the configuration only in the debug session selecting the
menu ‘ Emulator->Hardware Setup...’.

R20UTO0010EDO0O100 Rev. 1.00 v,
User Manual RENESAS



TK-78KOR/KE3L+USB Experiences

MINICUBEZ Hardware Setup for 78K0R (T8F 66:4)

X
1D code Tirne urit
FFFFFFFFFFFFFFFFEFF] Iﬁ
nEeC e L. | |
I~ Eraze flazh befare nest ID check anee
~Mainclock————————— ~Subclock
= Clock board ! Clock board Defaul |
& External & Extenal
= Gystem = System Fail-zafe break
INone 'l MHz INone 'l kH= = Wiewwsetup
—Flash programming Target power off Low-voltage———— [~ Target connect
o i [ i o
+ Pemnit . Perrmnit - On TOOL0+TO0L -
" Nat Permit & Mot Permit & 0
—Pin mask Pernpheral break Target
I~ wisT [~ TARGET RESET ™ & (timer) = Connest
= kI [~ INTERMAL RESET [~ B [serial etc:) Wb Connect
— Memary map
Start address: Length: Type:
[0 [a60 = [Intemal ROM = Add
000000 - O=1FFFF Internal ROM 128 Kbytes
04FDFO0 - O4FFEFF Intemal RAM 2192 bytes
Remove |
Femove &ll |

Figure 19 C-Spy Hardware Setup Dialogue
Z 1AR Embedded Workbench IDE -0 x|
Fle Edit View Project Debug Emulator Took Window Help
DR S 5 e@do | 4 vy e bR UHRS b (D822 LE500 X (BEs o8 F|
X | Ink78F1026_64.xcl W | e E X
| ortsras
Debug | Cpu_imitll: j Goto ] [emoy - [E
Filos ; :; us}:ﬂako:Jmcu :
' return;
B ]78K0R_Kx3LL... a3, 003F6 cs FUSH  DE
= o .mam: i = 003F7 2004 SUBW  SP. #0x0h
Bl optoyte.c : UINTS keydats = A KE¥:
P i8S/ 003F3 5104 HOY A&, #0x04
.usbi?ﬁkﬂrc ! 86 Mein function 003FB 9800 MOV [SP+0=00], &
ushf?8k0r_hi i init():
Catoupa : :; void zain( void ) 003FD FDEF03 CAIL  N:init
P B enable interrupt(}
{89 Arguments: 00400 T174FA EI
- na memsst(keyoods 0. sizenf(keyeode)]: #x Key Data Clear x/
i 91 Eetwrn valuss: 00403 340800 MOVW  DE. #0x0008
(- wa 00406 F7? CLRW  BC
; 00407 AEFB HOVW  AX. SP
(| Oerview: 00408 Al INCW  AX
-7 main routine. 00404 Al INCW &K
a5 v 0040E FD220C CALL  N:memset
i TR usbf78k0r keytouch flg = F SW OFF <% Key Flag Clear =-
i %6void uain(void) 0040E FSC9DF CIRE  H:usbf78k0r_keytouch flg
i 97 if ( usbf78k0r ke to\.n:h flg == F Sy ON 1 {
P9 UINTS keycode[REPORT DATA LENGTH]: 00411 wcsDFul N usbf?SkUr _keytouch_flg. 2
- UINTS keydata = A FEY: 00415
T 1f P? & 0z01) == DxUD {/* Swz UP */
[ init(): 00417 3007 HOV i,
: ; 00413 5(:01 AND A #UxDl
| o 0041E CHPU
T __enable_interrupt(); 0041C DFS? S+Dx69
T while( (F7 & Dxﬂl) == 0x003{
{105 nmemsetikeycode, 0, sizeof(keycode]); b+ key Data ciear =/ gg:;g gcnl AND i' szgl
! 106  ush£78kOr_keytouch flg = F_SU_OFF: 7+ Key Flag Clear </ 00422 D1 cnpn .
{107 00423 DDF
i 108 while(l) ka code[KEY1 SCAH CODE ke data, % Press Key
! { 00425 &, [SP+h=00]
: . 00427 9504 v [SP+0x04]. &
| LW if [ usb£78k0r_keyrouch £lg == F_SW_0M ) | while fushf?BkDr en sLatuS(C IHT1Y |= DEV OK) {3
H 111 Af((P7 & Ox01) == Ox00) {/% SW2 GPF #/ no4z9 5107 .
Polz swhile ((P7 & 0x01) == 0x00) ¢ 00428 FDOEOA CALL N ushf?EkDr _ep_status
g ” « 0042E 33 HCHW
: ﬁj /7 SWE OFF WRIT 2/ 0042F 140000 CHPY AX #EI:-II]EIEII]
g 3 00432 13 HOVW  AX
io115 keycode[KEY1 SCAN CODE] = keydata: /Pl nn4aa F1FR SENT
TBKOR_Kx3LHID] ] | Ll_l - L'_I
| Log
Mon Jun 21 11:46:23 2010: C-5FY Processor Descriptor v4.70.1.50025 for 78K0R
Wian Jun 21 11:46:23 2010; C-SPY MINICUBE and TK-78 Emulator Driver v4.70.1 50025 far 28KOR:
Mion Jun 21 11:46:26 2010 Download complets,
Mo Jun 21 11:46:26 2010: Loaded debuges: CAWork 7 BKIR-KEIL-USB\Samples_lAR\Samplesh7BKIR Kx3L USB(HIDHEW 78K _ProjectDebughExe)
TBKOR_Kx3L{HID).d2B
Won Jun 21 11:46:26 2010: Target reset
bon Jun 21 11:46:26 2010; 78K0R MINICUBE Executor/1.19
QCD Contral Code v2.00 (B)
Device chipname: uPD78F1026_64(f102664), file wersion: v1.00
Boardinfo: 00008004, product id: 4100 wersion: A, firrmware version: 04.06
Debug Log [Buid B
Ready [Ln 105, Col 45 [ MU i

Figure 20 C-Spy Debug Session

After the download the application, is started automatically and stopped at the beginning of the main
function. To disable the automatic start and run to main, please unmark this feature in the debugger
options setting (see Figure 16).

R20UTO0010EDO0100 Rev. 1.00 NS 48
User Manual :{ENES



TK-78KOR/KE3L+USB Experiences

3.8 Run Application Program

To run the application program either press the ‘Go’ toolbar button, select the menu ‘Debug->Go’ or use
the keyboard and press ‘F5’

% 1AR Embedded Workbench IDE =100 x|

File Edit View Froject Debug Emulstor Tooks Window Help

D H@ S % o ol 4SS i o0 0HES 0L
= | inkvsfioes edxcl ﬂ | = B

Debug AT cpu_imic()s ZI Golo | [Memon ElEl

e T :; ual:f"faku:_mlm;
i return;

Ela ]78K0R_Kx3 =, 003F6 EUSH

mainc i 003E7 Z004 SUBW  SF, #0x0&
H UINTE kewdats - A KEY

H.Up‘by‘“ Loass 003ES 5104 MOy A, #0204

[ ushi7akors i 86 Main functiom 9800 HOV [SP+0=001. &

1 usbi78K0r_hi i 87 void mai ia i
L 03 Output {57 veidmainl void ) FDEF03 CAIL  H:imit
P : =nehle interrpt()
| 89 Arqueents: a0 717AFA E
L oo N/A mEmSEtka code, 0, sizeof (keyoode)), <% Key Data Clear #/
U8l Retwn values: 00403 340200 MOVW  DE. #0=000%
i s wa 00408 F? BC
: 00407 LEF8 AX, SP
: 93 Orerview: 00403 A1 AX
i o9 main routine. 00404 AL AX
i oas » 00408 FD220C H:nemsst
H : . ushf76k0r keytouch flg = OFF /% Koy Flag Clear *-
i 26 void nainiveld) 0040E FSCODF oL H:usbf 78k0r_keytonch flg
! if ( ushf78k0r ke tnu:h flg == F S¥ OH 3 {
{98 UINTG keycode[REPORT_DATA_LENGTH]; 00411 10CSDE0L W-usbf78k0r_keytouch_flg, 3
HE- UINTE keydata = & FEY: 00415 s-0=04
i 100 1£04E7 & om0ty ==-Denn £ CUZ up X
L olm . 00417 8007 HOV A,
H init(l; 00413 5C01 AND A xruxm
¢z 0041B D1 CHED
{103 __enable_interrupti]; 0041c DF67 ENZ 5+0x69
¢ lna while((P? & 0x01
g . X 0041E 8007 HOV
¢ 1los memsetikeycode, 0, sizeofikeycode)): /% Key Data Clear *#/ 00420 cCnl AND
! 106 ushf7Skor_keyrouch flg = T_SU_OFF: 7% ey Flag Clear #7 00422 D1
i o107 00423 DDF9 EZ 5-0=05
{108 while(l) k2eoode[KEVL SCMN CODEL = kewdats. /= Press Key
[T 00425 a8 i, [SP+0=00]
: . 00427 R [SP+0=04], &
D if { ushE38kOr keytouch flg == F_3W_0M ) { while tusbf?BkUr ep status(C INT1) |- DEV OK) {}
¢ 11l AL((PT & Ox0Ll) == 0x00) {/% 5W2 UP #/ no4z29 5107 A, ¥0x07
Doz while | (P7 & 0x01) == 0x00){ 0042E FDUEUA N usbf?SkUr _ep_status
d 0042E ECHW
©o113 * SWZ OFF WAIT *,
ol - ’ 0042F 440000 CHEW AX #onuuu
g ' 00432 HOVH
115 keycode[KEY1_SCAN_CODE] = keydata; S Er v nndza .: ;.-g SENT
TEKOR_Kx3LHID) |;”| | | Ll_l 4 Ll_l

| Log
ko Jun 21 11:46:23 2010: C-5FY Pracessar Descriptor v4.70.1.50025 for 78K0R
ko Jun 21 11:46:23 2010: C-SPY MINICUBE and TK-78 Erulator Driver %/4.70.1.50025 for 78K0R
Mon Jun 21 11:46:26 2010: Download complete
Won Jun 21 11:46:26 2010; Loaded debuges: CWWorky78KIR-KEILUSB\Samples_lARSamples\78KIR Kx3L USBHIDMNEWTSK_ProjectDebucghExe’,
78K0R_Kx3L{HID).d26
Mo Jun 21 11:46:26 2010; Target reset
Mo Jun 21 11:46:26 2010: 78K0R MINICUBE Executor’/1.19
0CD Cantral Code v2.00 (B)
Device chipname: uPD78F1026_64(f102664). file version: v1.00
Boardinfo: 00008004, product id: 4100 version: A, firmware version: 04.06

= Debug Log |Build B
Ready [ U 4

Figure 21 C-Spy 'Go' Button

When the application is running, the ‘Go’ button and all single step buttons are disabled:

= 8228222 X

Figure 22 C-Spy Application Control Buttons Run Mode

o 22 L2222 X

Figure 23 C-Spy Application Control Buttons Stop Mode
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Connect the PC to USB1 on TK-78KOR/KE3L+USB with USB cable while the application is running.

HoHE
cospllant
. o

(TL B T

@ﬁaau@@w

TECHROLOGY

Figure 24 TK-78KORKE3L+USB USB connector USB1

Start the Windows Notepad editor or any other text editor of your choice.

The alphabet is entered by "SW2" operation to the up side; pushing "SW2" starts the new paragraph
as follows.

cossllant
. <

@ae@@ﬁaau@@w

Ry 1 TSeok 1 ICeal o
| -EEHF

Figure 25 TK-78KORKE3L+USB switch SW2
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% Untitled - Notepad
File Edit Format Wiew Help

abcdefq

ab«c

Figure 26 Notepad Editor

Entering characters similar to Figure 25 confirms that the application is working correctly.

For more information about the functions that are used in those sample program, see "USB HID (Human
Interface Device) Class Driver application note".

3.9 Stop Application Program

To stop the application program either press the ‘Break’ toolbar button or select the menu ‘Debug->Break’.

ZZ1AR Embedded Workbench IDE =10 x|
File Edt Yiew Eroject Debug Emulstor Tooks Window Help N\
DeddE 5=l | A+ s 2o rsdpnnne sl SRl 2222 X||[We & &0
* | Ink7f1026_64.xcl H | i =
Tebua I cpu initl): E| e =] [emary ==l
- rm j LoaL ush£78k0r_init(); main: B
Files S [ return; 003ES c3 EUSH  EC :|
[E]a]78K0R_Kx3L(HID) - Debug (v | Wi 83 n03F6 cg FUSH DE
[ mainc H 003F7 2004 SUBW SP, #0=0&
i §oe2 UINTE kewdata = A KEY
] aptayte.c . o8s 003E3 E104 HOY A, #0=04
ushf78k0r.c | 86 Main function 003FE 9800 HOV [SP+0=00], A
usbi78k0r_hid.c ; init{y.
EOut u Poo7 veld man(veid ) 003FD  FDEFO3 CALL  N.init
B i enable interrupt(}
89 Arguments: 00400 T17AFA
i a0 A nemset (keyoods, 0, sizeof (keyoode) ) % Key Data Clear %~
! 81 Return values: 00403 340800 HOVY DE, #0=0008
- aa 00406 F? CLRW BC
: . 00407 AEF8 HOVY AL, SP
D Overview 00409 Al INCW  AX
T main routine. 00404 a1l INCH A%
T 00408 FD220C CALL H:memsst
g i i ushf78k0r keytouch flg = F SW OFF /% Key Flag Clear x/
i 26void main{void) 0040E F5CIDF CIRE -usbf 78k0r_ksytounch_flg
. 9T 1f ( usbf78k0r kevtouch flg F SU ON ) {
.98 UINTS keycode[REPORT DATA LENGTH]: 00411 40C9DFDL CHP Hrusbf 78k0r_keytouch_flg. 2
-] UINTS keydata = A KEV; 00415 DFF4 BNZ s—0x04
T Af ((P7 & 0x01) == 0x00) {sx SW2 UP =~
| ininli; 00417 8007 HOV A, 5:P7
' 4 00419 5C01 AND A, #0x01
; Loz N041E D1 CHED
103 __enable interrupt{): 0041c DF6 7 ENZ $+0x63
o104 while{ (P? & 0x01) == 0=00){
| 105 memset(xeycode, 0, sizeof (keyeode)): boqz  g07 HoT a0
|08 usb£78k0r_keytouch fly = F_3W_OFF: 00422 Di CHED
o107 00423 DDE9 EZ $-0x05
| 108 while (1) kevoode[KEY] SCAN CODE] = keydata: % Press Key
T 00425 9800 MOV 4, [SP+0x00]
i B o427 9804 HOV [SP+0=04]1, &
| Lo if ( usbf?gkOr_keyvouch fly == F_5l while (usbf78k0r ep status(C INT1} |= DEV OK} {3}
LS if((P7 & Ox01) == 0x00) (4% SW 00429 5107 HOV . #0207
1oz while((F7 & 0x0l) == Ox00} 00428 FDOEOA CALL N:usbf78k0r_ep status
; 0042E 33 HCHW A%, BC
! ﬁz (7 SWE OET WAL w4 0042F 440000 CHEW A%, #0=0000
; 3 00432 13 HOVY aX. BC
|15 keycode[FEYL $CAM CODE] = 1w nnaza RiFA SENT
78KOR_Kx3LHID) Fo 1« LI_I [l Lrl
*[ Tiog
bon Jun 21 12:07:22 2010: C-SPY Processor Descriptor V/4.70.1.50025 for 78K0R
bon Jun 21 12:07:22 2010: CG-SPY MINICUBE and TK-78 Emulator Driver 4.70.1 50025 for 78K0R
kon Jun 21 12:07:25 2010 Download complete,
bon Jun 21 12:07:25 2010; Loaded debugee: CiWork\78KIR-KEIL-USB\Samples_lAR Samplesh?8K0R Kx3L USBHIDNEWTEK_ProjectDebughExe’
78KOR_Kx3L(HID). 28
bon Jun 21 12:07:26 2010: Target reset
bon Jun 21 12:07:25 2010: 78K0R MINICUBE Executor/1.19
QCD Control Code %2.00 (B)
Device chipname: uPD78F1026_64(f102664). file version: v1.00
Boardinfo: 00008004, procuct id: 4100 version: A, firmware versian: 04.06
Debug Log ‘Bu\\d x
[ MU 4

Figure 27 C-Spy 'Break’ Button
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3.10 Close C-Spy Debug Session

To close a debug-session please press the ‘Stop Debugging’ toolbar button.

% 1AR Embedded Workbench IDE =100 x|
File Edit View Froject Debug Emulstor Tooks Window Help
D& BRo ]l N+ S wEepdb|BNHRL s |25
[ x ‘ - x
e =
Debug - cpu_imic()s ZI Golo | [Memon ElEl
Filas ush£78K0E_init (] ;
P82 return;
=] ]78K0R_Kx3L(... [ 003F6 cs FUSH
& 1 mainc : N03F7 2004 SUBW SE. #0=0&
opte g & UINTS kewdats = 4 KEY
Pl H N03F3 5104 HOV A, #0204
& ushf7kir.c | 86 Main function 003FE 9800 HOV [SP+0=001. &
ushi?8k0r_hi L &7 i mai i init(h:
L 03 Output {57 veidmainl void ) 003FD  FDEFO3 CAIL  H:imit
P i enable interrupt()
{89 Arquuents: 00400 T17AFA EI
L oo N/A nenset (keyoode, 0, sizeof (keyoode)): -#% Hey Data Clear %/
! ol Return values: 00403 340800 HOVH DE. #0=000%
[ Hea 00406 F? CLRW BC
: 00407 AEF3 HOVY Y. 5P
I Overview: 10409 Al INCW  AX
H-T! rain routine. 00404 al INCH aX
HET - 00408 FD220C CALL H:nemset
: n n ushf78k0r keytouch flg = F SW OFF % Key Flag Clear *-
i 26 void nainiveld) 0040E FSCODF CIRE  H:usbf78k0r_keytouch flg
! if ( ushf78k0r kevtouch flg == F SY OF ) {
- UINTG keycode[REFORT_DATA_LENGTH]; 00411 40C9DFOL CHP H:usbf 78k0r_keytouch_flg, 2
HE- UINTG keydata = & KEY: 00415 DFF4 BNZ s-0x04
U100 - if ((P7 & 0x01) == 0x00) {<% SW2 UP =/
8 o nit(); 00417 8007 HOV A, S:P7
: 4 00419 5C01 AND A, #0=01
;o102 00418 D1 CHPO
Io103 __enable interrupt(): 0041c DF67 BNZ s+0x69
102 while{ (P? & 0x01) == 0x00){
! 105 memset(keycode, U, sizeofikeycode));  /* Key Data Clear +/ gg:é% gggz ng ﬁ' iaial
! 106 ush£78k0r keytouch flg = F_SW_OFF: s* Key Flag Clear #/ 00422 D1 CHED .
;107 00423 DDFY BZ 5-0x05
{108 while(l) keveode[KEVI SCAN CODE] = kevdats: -* Press Key
i los { 00425 2800 HOV &, [SP+0x0D]
g . 00427 9804 HOV [SP+0=04], &
D if { ushE38kOr keytouch flg == F_3W_0M ) { while (usbf78k0r ep status(C INT1} |= DEV QK] {}
Pl LE((PT & 0x01) == 0x00) {/* SW2 UP #/ 00423 5107 HOV . #0=07
D112 while | (P7 & 0x01) == 0x00){ 00425 FDOEDA CALL N:usbf 78k0r_ep_status
8 N042E 33 HCHW AX. BC
io113 * SWZ OFF WAIT *, .
' 114 s 4 0042F 440000 CHPW AX, #0=0000
H ' o043z 13 HOVY AX, BC
i 115 keycode[KEYL SCAN CODE] = keydata; J* Brw nnaz RiF8 ST
78KOR_Kx3LIHID) YEN] [ Ll_l 4 Ll_l
| Log
ko Jun 21 11:46:23 2010: C-5FY Pracessar Descriptor v4.70.1.50025 for 78K0R
Won Jun 21 11:46:23 2010: C-5PY MINICUBE and TK-78 Emulator Driver v4.70.1 50025 for 78K0R
Mon Jun 21 11:46:26 2010: Download complete
Man Jun 21 11:46:26 2010: Loaded debugee: CAWorky78KIRKEIL-USE\Samples_lARSamples\78KIR KL USBHIDREWT? 8K _ProjectiDebughExel,
FAKOR_Kx3LHID).d26
Mo Jun 21 11:46:26 2010; Target reset
Mo Jun 21 11:46:26 2010: 78K0R MINICUBE Executor’/1.19
0CD Cantral Code v2.00 (B)
Device chipname: uPD78F1026_64(f102664). file version: v1.00
Boardinfo: 00008004, product id: 4100 version: A, firmware version: 04.06
= Debug Log |Build B
Ready [ [

Figure 28 C-Spy 'Stop Debugging' Button

After closing the debug session, the Embedded Workbench is back in ‘Edit Mode’
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3.11 Close Embedded Workbench

To close the Embedded Workbench please use the menu ‘File -> Exit’.

#% 1aR Embedded Workbench IDE _10f x|
Flle Edit Wiew Project Tools ‘Window Help
= o o Ferdabh BURe s
pen
p * | inkzaf10z6 4.l [ | vE
B =) cpu_init(); -
Save Workspace DL ushE7K0C_init();
Close Workspace HE oS return:
Save STRGES Y
Savefs, . :: P
adl 86 Mzin function
Page Setup... 87 void main( woid )
Pt v STRGHR 88
89 Arquments:
Recent Filzs 3 an N
Recent Workspaces L4 91 Fetwrn values:
9z HeA
= 93 overview:
‘ L ushf78k0r_types.h 94 main routine.
g 95 4
apthyie.c - - -
ushi?Ek0r.c zg ‘("’“‘ nain(void)
uosutz;?uﬁtkm—h'd & £ UINTS keycode[REPORT_DATA_LENGTH]:
99 UINTE keyd: = A KEY:
-2 0 78koR_Ks3LHID).026 oo eydata = A
| a3 output 101 initl);
| F— [ ci78knn3.r26 102
| F— B ink?Bi1026_g4.xcl 103 __enable_interrupti):
| | [ main.r26 104
| I* D Dptbyte.rZB 105 nenset(keycode, 0, sizeof (keycode)): J* Key Data Clear #/
| b [ ushfzak0r 26 106 ushf78k0r_keyrouch fly = F_3_OFF: /% Key Flag Clear +/
| L— [ ushf?8k0r_hid 126 107
L B 7BKOR_Kx3LHID).map 108 while (1)
109 {
110 if | ushf78k0r_keytouch flg == F_SW_ON ) {
111 if((P7 & Ox01) == Ox00) {/% SW UP +~
11z while [ (P7 & Ox01l) == Ox00){
113 £* SW2 OFF WAIT #7 =
7BKOR_f#3LHID) [Fol_14] | —"J
= ‘ Messages File | Line | ﬂ
D_MEAR_COMST_LOCATION_START=1000 -D_MNEAR_COMST_LOCATION_END=DEFF -D_FAR_HEAP_SIZE=1000
14, Universal Linker W5 0.0 23032
Copyright 1987-2010 1AR Systerns AB
3015 bytes of CODE memony
458 bytes of DATA mermary [+ B5 absolute )
200 bytes of CONST memony
Errars: none
Warnings: none
Build | Debug Log x
Quit the application; prompts ko sawve documents Errors 0, Warnings 0 UM v

Figure 29: IAR Embedded Workbench Close
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Hardware Specification

Chapter 4 Hardware Specification

In this chapter, the hardware of TK-78KOR/KE3L+USB will be explained.

Microcontroller pPD78F1026 (78KOR/KE3-L)
External main system clock: 20MHz

Clock Subsystem clock: 32.768KHz
Internal oscillation clock: 20, 8, 1MHz
PWM output
Filter:.LMV324M:NS(U13)
AMP:LM4865M:NS(U14)

Audio Speaker:0.3W (for simplified monitoring)
Jack:3.5mm monaural
Filter ON/OFF Switchable (SW5)
Output Volume (VR1)
USB MINI B (USB1) USB Function

Interface USB MINI B (USB2) Debug/Serial communication
Expansion connector 50Pin socket x2 pad only(CN1,CN2)
Connecter for MINICUBE2 (FP1)

Power Supply Voltage 5V (USB or AC adapter)

Inputfoutput for operation -4 ways + center-push switch (SW2)

check use ‘Dip switch (SW1)

The name in brackets is the | -7Seg-LED (U1,U2)

name printed on the board Reset switch (SW3)

Table 4 TK-78KORKE3L+USB Hardware Overview
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4.1 Layout of hardware functions

Ji SWh JP1 VR1 JP4 utuz JP2 JP3 CN1 CN3

iifiw@@&'ﬁw@wtl@@t n.'g-a:'uuw s
'uaewawz CRCRCRCKC g 91

USB2 LED1 O©CN2 SW1  Sw4  SW3 FP1 Sw2 uUsB1

Figure 30 Troubleshooting

4.2 Layout of solder-short pad and test pad

AVREF EVDD Pi11 P110 P16 RIGHT

P50~P53 P20~P23 P120 P31
Figure 31 TK-78KORKE3L+USB pads
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4.3 Hardware Functions

4.3.1 SW1, SwW4

The bit 1-3 on SW1 are for debug mode settings, bit 4,5 are for mode settings and bit 6-8 are DIP
switches connected to P41,P42,P17 pins in microcontroller.

1) In case of using the C-Spy debugger use following settings:

SW1 SW4
1 2 3 4 5 6 7 8
ON/ , ,
OFF ON |ON | X X X X X Debug/Writer Side

Table 5 C-Spy Debug Configuration

SW1:1

ON: The microcontroller runs the programs stored in the flash memory as soon as it gets power supply.
OFF: The microcontroller stays being reset until C-Spy started.

2) In case of running the programs stored in built-in flash memory without using C-Spy debugger or
debugging the microcontroller with MINICUBEZ2, use following settings and re-supply power.

SW1 SW4

1 2 3 4 5 6

KOR-KOR USB Side or center

|~
|00

OFF |OFF |OFF |[ON | X X

Table 6 Standalone Configuration

Set switch SW4 in position ‘center’, if you use P11 and P12 on the Expansion connector

3) Bit4 is the switch for POWER LED.
ON: If CPU is supplied power, LED1 is turned on.
OFF: If CPU is supplied power, LED1 isn't turned on.

4) Bit5 is the switch for the audio mute.
ON: Audio output is muted by P31output low.
OFF: Non audio mute

5) The bits 6-8 are connected to P41, P42, P17 pins of the microcontroller. ON means "Low" and OFF
means "Open". When you need to use this, you need to set the microcontroller built-in pull-up
resistor option registers (PU1, PU4) to ON. For details about settings of microcontroller built-in pull-
up resistor option registers, refer to 78KOR/KE3-L User's Manual (U19878E).

SW1
6 7 8
P42 | P43 | P17

Table 7 SW1 Bit 6-8
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4.3.2 SW2 (INTPO)

SW2 is a 4 ways + center-push switch. When the switch is moved to one of 4 ways or is pushed down, it
sends the signal of "Low". When it is released, it becomes "Open" again. You need to set the pull-up
resistor option register ON for this function. (For more information about the pull-up resistor option
register, refer to the 78 KOR/KE3-L user's manual, U19878E).

SwW2 Signal Name | MCU Pin Name Operation

1pin P70 P70/ KRO up

2pin P71 P71 /KR1 CENTER PUSH
3pin P72 P72/ KR2 LEFT

4pin P74 P74 / KR4 / INTP8 RIGHT

5pin GND GND

6pin P73 P73/ KR3 DOWN

Table 8 SW2 Pin Functions (ALPS SKRHADEO010)

4.3.3 SW3 (RESET SW)

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

4.3.4 SW5 (Filter)

SWH5 is the slide switch to select use/not use of the Filter (LMV324M). When it sets to "OFF", it does not
use the Filter and it inputs sound signals from microcontroller to AMP.

: OFF
Microcontr fi Jack
oller » Filter +—C}—"' AMP -
Audid
signal ﬁ

Figure 32 SW5 Filter Setting

4.3.5 JP1

JP1 is the jumper switch pin for connecting the microcontroller and the filter.

Please set the jumper switch pin short circuit. Please refer to the circuit diagram for further details.
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4.3.6 JP2, JP3
JP2, JP3 are jumper switch pin for selecting the power supply to the CPU.

JP2 JP3
1-2 short | 1-2 short | USB power supply from USB2 connecter

2-3 short | 2-3 short | USB power supply from USB1 connecter

- 2-3 short | AC adapter power supply from CN3 connecter.
Table 9: Power Supply Configuration

4.3.7 JP4

JP4 is the jumper switch pin for supplying the power to the audio circuit.

Please set the jumper switch pin short circuit. Please refer to the circuit diagram for further details.

4.3.8 LED1 (POWER)

This is the POWER LED. It is lighted when it gets power supply.
You can turn off the LED by setting the bit4 OFF on SW1.
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4.3.9 U1, U2 (7-segment LED)

U1and U2 are 7-segment LED. By setting the 7-segment LED output data in P20-P23 and setting P50-
P53 from Low to High, the data is latched and the 7-segment LED displays the data.

P20~P23
P50~P53

P110

P111

P20 ]

Fal

Fa0

P23 |

Figure 33 7-Segment LEDs

To display "1" on U1 and "2" on U2:

P11 b
P11 b
P2 =
P5 =
P11 b
P11 b
P2 =
P5 =

PM11 bit.no0
PM11 bit.nol

PM5 =
PM2 =

it.nol = 0;
it.nol = 1;
Oxad;

Oxad>>4;

Il
o

it.no0

Il
=
~

it.no0
0x£f9;
0xfo>>4;

Il Il
o o

0xf0;
0xf0;

Pzl

ps3

//

//

//

//

//

//
//

Example of data and its display

Set

Set

Set

Set

Set

Set
Set

0 0xC0 5 0x92
1 0xF9 B 0x83
2 OxA4 7 Oxf8
3 0xE0 8 0x80
4 0x99 9 0x98

P111 to Low,

data for "2"

P110 to Low,

data for "1"

P110, 111 to

then High

in P2 and P5

then High

in P2 and P5

output mode

lower 4bit of P5 to output mode

ower 4bit of

P2 to output
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4.3.10 CN1, CN2

These are the connecters for expansion connections.
The connecter is not installed. (HIROSE ELECTRIC CO., LTD. HIF-3H-50DA-2.54DSA).

4.3.11 CN3

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

Support plug: 2.1mm DC jack (center plus).

4.3.12 J1

This is the jack for external speakers. Connect a speaker when you play sound.

Support jack: 3.5mm (monaural).

4.3.13 VR1

This is the audio output volume control. If the audio mute is set, then audio is not output.

4.3.14 uSB1

This is the USB connecter for the USB function controller.

4.3.15 usSB2

This is the USB connecter for the debug / serial communication.
Itis found as “NEC Electronics Starter Kit Virtual UART”.

4.3.16 FP1
This is the interface for connecting MINICUBE?2.

4.3.17 Solder-short pad label

With using the solder-short pad to cut the circuit, users can customize the circuit. The solder-short pad
looks like the picture below. To open, use cutter to cut the dent part. To short, put solder on the pad.

Solder-short pad Solder-short |
(Open) ‘ ' (Short) “

R20UTO0010EDO0100 Rev. 1.00 NS
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Solder-short pad name Before shipment | Connection

P120 connected to USB1 bus power
short ; )
P120 short detecting signal

open | P120 used as multipurpose 1/0

short | P16 is connected to audio circuit.

P16 short

open | P16 used as multipurpose 10.

short | P31 is connected to audio muting circuit.
P31 short

open | P31 used as multipurpose 10.

short | VDD = AVREF
AVREF short

open | AVREF is separated from VDD

short | VDD = EVDD
EVDD short

open | EVDD is separated from VDD

short P110 and P111 are connected to 7-Segment
P110, P111 short LED data latch circuit.

open | P110 and P111 used as multipurpose 1/O

These ports are connected to 7-Segment
short o
P20~P23, P50~P53 short LED data latch circuit.
open | These ports used for multipurpose 10

short External speaker output connecter J1 is
RIGHT open connected as stereo connecter.

open | Connection for the monaural connecter

Table 10 Solder Short Pad Description

Note: All ground signals are connected.

R20UTO0010EDO0100 Rev. 1.00 NS 61
User Manual RENES



TK-78KOR/KE3L+USB Troubleshooting

Chapter 5 Troubleshooting

5.1 If you cannot find USB driver when connecting the kit

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

Check Point 2 Check if you installed "Starter Kit USB Driver" in "2.3 USB Driver Installation ". If not,
install the driver.

Check Point 3 If above two check points are confirmed, disconnect the USB cable from PC and re-
connect again. It should show the "Found New Hardware Wizard" wizard. Operate the
installation with referring to "2.3 USB Driver Installation". After the installation, make sure
you go through "2.3.3 Completion of USB Driver Installation" to confirm the USB driver
installation

5.2 Error when you start the debugger

There could be several reasons to make errors happen.

The solving processes differ depending on errors. Please check the error message first.

5.2.1 "Can not communicate with Emulator..." (F0100 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 "3.6 Check Board
Setting".

Check Point 3 Confirm the USB driver installation with referring to "2.3.3 Completion of USB Driver
Installation".

Check Point 4 If above three 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.

5.2.2 "Incorrect ID Code." (Ff603)

This error occurs when the security ID stored on microcontroller built-in flash memory is different from the

ID code you entered at the start of debugger.

ID Code
’7 |mmmwwmmmmm

Figure 34 Security ID entry area at the start of debugger

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 in your application. Also
remember the code you set for the security ID. After this, erase the flash memory with
referring to "5.4 Erase microcontroller built-in flash memory".
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5.2.3 "On-chip debug function had been disabled in the device.”
(FOc79)

This error occurs when the value at address 00C3H (On-chip debug option byte) in microcontroller built-in
flash memory is incorrect. You need to erase the flash memory.

Check Point 1  Check if you actually set the correct on-chip debug option byte in your application. If it is
not correct, then set correctly.

Check Point 2 Erase the flash memory with referring to "5.4 Erase microcontroller built-in flash memory”
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Chapter 6 Other Information

This chapter explains some useful operation techniques of development tools and circuit diagram of the
kit for developing of user programs.

6.1 Create a new Workspace

Now, create a new workspace and project.
The Embedded Workbench allows you to create a new workspace with following "New Workspace" dialog.
Select "File -> New Workspace...":

JF1AR Embedded Workbench IDE =1of x|

File Edit Wiew Projeck Tools window Help
[ hew O JEC STRG+ /YA P EH | ERERS[L D]
Open 3 -]
Elose

- x

Save Workspace
Close Workspace

Save STRGE+S
Save a5,
Save all

Page Setup...
Primt, . STRIGHE

Recent Files »
Recent Workspaces 3

Exit

Create a new Workspace l_ LM I_ = S
Figure 35 EW78K Create new Workspace

R20UTO0010EDO0100 Rev. 1.00 NS 64
User Manual RENES



TK-78KOR/KE3L+USB Other Information

6.2 Add one or multiple Projects to a new Workspace

After creating a new workspace you can one or multiple existing projects or create a new project
Select "Project -> Add existing Project...";

=
File Edit Wiew | Project Tools  wWindow  Help
O wr H @ AddfEs EER A E N A
T Add | Growp, .,
: Tmpart File List. ..
Edit Configurations, ..

- x

Files Remove

Create Mew Project. .
Add Existing Project...

L] [ ALTHFF

Source Code Contraol 4

[ake [
Zampile STRIGHET.
Rebuid &l

Clean

Bateh build.. . F&

Stop Build STRGHUMNTER

Dovynload and Debug STRIGHD

Debug without Downloading

[Make & Festart Debugger  STRGHR

Restatt Debugaer STRGHIMSCEHALT+R
Download 3

Add an existing project ko the workspace l_ LM E‘ v
Figure 36 EW78K Add existing Project

Select the project-file (*.ewp) of the project you want to add:

Add Existing Project to Current Workspace 2 x|

Laok in: | ) EW78K_Project ~| « ® ey B

I Debug
| )Release

Eﬂsettings

File name: I?SKDH_KHSL[EDE].EWp j Open

Files of bwpe: IProiect Files [*.gwp] j Cancel |

Figure 37 EW78K Add Existing Project Dialogue
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Alternatively you can create a new project by selecting ‘Project->Create New Project...’

#F 1AR Embedded Workbench IDE o ] 1
File Edit Wiew | Project Tools ‘Window Help
D@ HE A 4y S E e » @B Hsr s

o = Add Growg, .,

= = Import File List...

Edit Comfigurations, ..

Remaove

Create Mew Project. ..

Add Existing Project..,

Options. .. ALTH-EF

Source Code Control >

[Make 5
Campile STRIGHET.
Reebuild Al

Clean

Batch build.. . F&

Stiop Build STRGHUMNTER

Davwnload and Debug STRIGHE

Debug without Downloading

[Make & Restart Debugger  STRGHR

Restatt Debugger STRGHUMSEHALTH-R
Download >

Create a new project and insert it into the workspace LM E‘ v
Figure 38 Create New Project

In following dialogue you can select a template used for the new project. If you want to create a
new project from scratch manually, please ‘Empty Project’

Create Mew Project El

T ool chain: 78K Family

Project templates:

-~ CLIB for 78K0/73K05
-~ CLIB for 78K0R ;I

L P | Sl B 1 T

Dezcription:

Creates an emply project.

k. I Carncel

Figure 39 EW78K Create New Project Dialogue

After adding an existing project or creating a new project you have an titled Workspace which
has to be saved by ‘File All”:
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L=
Eile Edit Mew Project Tools ‘Window Help
IDsEd &5 el = Y S Ee »EH(BEREHSE[(S LD

x * X

[ 78K0R_Kx3LICDC) - Debug

Files

=B B Untitled Warkspace *
(F 78K0R_Kx3L(CDC) - Debug
L — FFirstProject - Debug *

Dverview | TOKOR_Kx3LICDC) | FirstProject |

Ready ’_ HLIM I_ E‘ &
Figure 40 EW78K Untitled Workspace

F1AREmbedded WorkbenchDE R e
File Edit Wiew Projeck Tools Window Help
ew d R A4Sy S0 P ERH | RRS[D D
Open 3 =
Clase = | *

-

Save Workspace | — | m_‘ |
Close Warkspace S [
Saye STRGHS N Debug "

SEYE G5, "

Page Setup...

Brimt.. . STRGEHE
Recent Files »
Recent Workspaces 3
Exit

Dverview | 7EKOR_Kx3LICDC) | FirstProject

Save all documents [ mom [ =
Figure 41 EW78K Save All

In the following Dialogue you can specify the workspace name and the location where it shall be stored:
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save WorkspaceAs . { B
Save in: Ib E'w 78K _Project j - ch{ Ea-

Debug
Release
settings
| ] 78KOR_Kx3LICDC), v

File narme: || j Save I
S ave as bpe; IWDrkspace Files [* evaw) j Cancel |

Figure 42 EW78K Save Workspace As Dialogue
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6.3 Add additional Source Files to a Project

To add an additional source file to an existing project, please select ‘Project -> Add Files...’.

7% 1AR Embedded Workbench IDE | _ ol x|
File Edit Wiew | Project Tools ‘Window Help
D & i N [ CvvysuDeremhniUns bb
= Add Group... _—
Tmpart e List,..
Debug Edit Configurations. ..
’:”937 Remave:
O 78K0R_
B nain. Create New Project. ..
5] opthy Add Existing Project...
usbf?t gotions... ALT+F7
1 ushfz
I_E| C30utpu Source Code Contral 3
FEOE e F7
| FEi e STREHRT
| — D' Rebuild All
| —El Clean
| =0 potch buid.., F&
| 0O
| Ii [ StopBuid STRGEHUNMTER
=
Download and Debug STRG+D
78k Debug without Dawnlaading
[ake & Festart Debugger  STRGHR
Restart Debugger STRGHUMSCHALT+R
7EKOR_Kx3L(H|__ Dovwnload b

x
I | Messages

File =

Errars: none
Warnings: none

Total number of errors: 0
Total nurmber of warnings: 0

Ll
= Build | DebugLog x
Add ane or more files to the project Errors 0, Warnings 0 UM v

Figure 43 EW78K Add Files

In the following dialogue you can specify the source file to be added. Please keep mind that only files
listed according to the selected extension filter:

Add Files - 78KOR_Kx3L{HID) | 21 x|

Look, i IE}src j " £¥ E-
|E1main.u:

|E1 optbyte.c

|E1 usbf7akar_communication, c

File name: Iushf?BkElf.c j Open I
Files af type: ISuurce Files [".u:,'".cpp;“.cc;“.h;".hpp;".s";".msa;j Cancel |

r
Figure 44 EW78K Add Files Dialogue
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6.4 Debugger Tips

6.4.1 Set/delete breakpoints

A breakpoint at a specific source line can be defined either by

- moving the cursor to the source code line and pressing the key ‘F9’

or

- moving the cursor to the source code line, open the pop-menu by right mouse button click and selecting
“Toggle Breakpoint (CODE)”.

or

- using the Breakpoint Definition Dialogue

An active breakpoint is marked by a filled red circle in the first row

JZ1AR Embedded Workbench IDE o ] 4
Eile Edit WYiew Project Debug Emulator Tools Window Help
N &8 el o o AR T LE R Ea LA =l =P
- [ =
T ss0s zl
Files B B o Mﬂ%f; fw?ctfioﬂ_d )
6 void main( woi
B (G 78K0R_Kx3L{HID}- .. v o
main.c : 89 Argumernts:
] opthyte o © o oan na
ushf7ak0r.c i\ 91 Return values:
ushf78k0r_hid.c - WA
3 Cutput i 93 dverview:
E 94 main routine.
.95 4
= 96 void mainiveid)
P97
. o8 UINTS keycode[REPORT DATA LENGTH]:
. EL UINTS keydata = 4 KEY:
. 100
i 101 init():
v 102
E 103 __enable_interrupti):
¢ 104
@ 105 (EEEEESEEENNSTESREEE:  ¢ tcy Dato Clear <
E 106 usbf78k0r_keytouch flg = F_5W_0FF; A% Key Flag Clear */
107
. 108 while (1)
© 109 i
110 if | usbf78k0r keytouch flg == F SW 0N | {
L1 AE((P7 & Ox01) == Ox00) {/% SW OP #/
©o11z while( (P7 & Ox01] == 0x00){
o113 A% SWE OFF WAIT #¢ ink 000 = 0;
©o114 1
lo s teye0te[KETL_SCAN_CODE] - keydsta se bress Key ba
| 116 while (ushf78k0r_ep_status{C_INTL) '= DEV_OK) {}
e e e A o e R TE _'lﬂ
Ready [ |tn 115, Cal 17 R Y

Figure 45 C-Spy active Breakpoint

You get an overview about all defined breakpoints by selecting “View -> Breakpoints”
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#Z1AR Embedded Workbench IDE =lolx]
Fie Edt Wiew Project Debug Emulator Tools  Window Help
D& HaE] 5 E=elo el AR A AR A =N =
Bita o8&
e x w | v x
el
|Debug = 5 95 void wain(void) zl
Files | el I :;{ UINTS k de[REPORT_DATA LENGTH]
: eycode "] . H
B @ 78KOR_Kx3L(HID) - ... v . oo UINTS keydata = &4_KEY:
main.c ©1od
ptoyte.c L o101 init{);
ushf78k0r.c ' 102
ushf78k0r_hid.c 103 __enabhle_interruptij:
L@ (3 Output . lo4
® 105 EEEEEEIENNNSTERRIREEHE: /¢ ey Date Clear */
E 106 usbE78k0r_keytouch flg = F_5U_OFF; #* ey Flag Clear */
.o 107
108 while(l)
109 [
! 1o if [ ushf78k0r_keytouch flg == F_SW 0N ) {
P11 AE((P7 & Ox01) == Ox00) {/% SW2 UP %/
I B E- while( (P7 & Ox01) == Ox00){
b A £* SWE OFF WAIT #¢
©o114 )
o s keyonde [KEY)_SCAN_CODE] = keydata; /# Bress xey Da
¢ 116 while (usbhf78k0r_ep_status(C_INTLl) '= DEV_OK) {}
E 117 usbf78k0r_data sendikeycode, sizeof (keycode), C_INTL):
E 118 nenset(keycode, 0, sizeof (keycode)); /# Release Key Data */
! llg while [usbf78klr_ep status(C INTL) != DEV_OK) {} =
75KDR_Kx3LHID) fgo] 4] | 5
*|E Code @ main.c1085
Code @ main.c:115.17
Ready LM 4

Figure 46 C-Spy Breakpoint Window

Breakpoints can be delected or deactivated in Pop-up menu of the Breakpoint Window. A deactivated
breakpoint is marked as a non-filled red circle in the source code window.

‘?‘IAR Embedded Workbench IDE (=] ]
File Edit Wiew Project Debug Emulator Tools  Window Help
ST IEIEE YRR EEAR AN X AR AT YA = AP
- x
s
|Debug 96 void main(void) =
=S | & | z; ! UINTS k de[FEPORT DATA LENGTH]
eycode . | H
B 78KOR_Kx3L(HID) - ... © 99 UINTS keydata = & KEY;
main.c !
aptayte.c o101 initl);
ushi7akir.c T
ushf?Bk0r_hid.c 103 _ enable_interrupti);
L@ 0 Output L104
o o5 SN - -y Dt Cleor
106 ushf£78k0r_keytouch flg = F_3W_OFF; /% Key Flag Clear */
. 107
108 while(l)
. 1log {
! 110 if ( ushf70k0r_keytouch_flg == F_3W_ON | {
©o111 AE((P7 & Ox01) == 0x00) {/% SWZ2 UP #y
E 11z while ((P7 & Ox0L) == 0x00){
i 113 A% SWZ OFF WAIT #/
1114 3
O 115 keycode[KEY1 SCAN CODE] = keydata: £* Dress Key Da
L 116 while [ushf78k0r_ep status(C_INTL) '= DEV_OK) {}
117 usbf78k0r_data_sendikeycode, sizeof (keycode), C_INTL):
E 118 memzet(keycode, 0, sizeof(keycode]); A% Release Key Data £/
L 118 while (usbf£78k0r_ep_status(C_INTL) != DEV_QK) {} =
TEKOR_K«3L[HID] I |F[I1| |4] | »
*|E code @ main.c 1055
O Code (& mainc11617
Ready [ N[ 4

Figure 47 C-Spy deactivated Breakpoint
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6.4.2 Display global Variables

Global variables are displayed in the Watch Window (select menu “View-> Watch”). Variables can be
added either by entering the variable name manually, or by selecting the variable and using the Pop-up
menu ‘Add to watch” or by simple “drag & drop” the symbol name from Source Code Window to Watch
Window.

JZ1AR Embedded Workbench IDE 10l x|
File Edt “iew Project Debug Emulator  Tools  Window  Help
D@ S sBao | A S ube e dbhBUHE S e22 58220 X
B o B,
= X W ‘ust?EkUr.c T x
IDEhug 2T ceveia wainvoid) j Expression Walue ‘ Location | Type
Filas = P97 = ushf?8kir_ushstate_flg  0x00 Memon:0xFDFCE LINTS
[l UINTS keycode[REFORT_DATA_LENGTH]: .
99 TINTG keydata = & KEY:
100
10l initi();
C ©oloz
ushi7akor | 103 _ enable_interrupt();
[ Output . 04
& o= ; 4t Fay Ie
© 106 T | = F &1 NFF- /% Kay F.
o107 Cut
{108 whi Copy
109 { Faste
¢ 110 I oW
Lo Gl up =y
112 Match Brackets
113 Insert Template 3
: 114 Open HeaderSource File
O: 115 ydata;
i 1le Go to definition of usbF?Ekar_keytouch_Flg C_INTL) !:
117 ) . sizeof(}
118 Toggle BreaKpD!nt {Caode) cycode) | ;
119 Toggle Breakpoint (Log? CTHTLy !
120 Enablefdisable Ereakpoint . sizeof(l
iz Set Mext Statement
122 T
123 Guick Watch
124 Add tch
125
126 Mavve ko PC IUSH 44
i 127 Run to Cursor -
7EKIR_KALHID) | el 140 Options. . _»|J | |
[ LLr 108, Col 27 UM v
Figure 48 C-Spy display global Variables
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6.4.3 Display global Variables while Application is running

The C-Spy Watch Window is not updated while the application is running. To display global variables
while the application is running please use the Live-Watch Window (select menu “View -> Live Watch”).

IAR Embedded Workbench IDE

ile Edt | Yiew Project Debug Emulator Tools  ‘Window Help

=lolx|

Messages [ oo ] A4y SO rEb RURS bS8 20LE 05 X
‘workspace
Source Brawser
Breakpoinks 1 E |USEF?Bkﬂr'[ i - " =
——— % 96 void wain{veid) ZI Expression Walue Location Twpe
s bor e
Symbolic Memary E 95 UINTE keycode[REPORT_DATA_LENGTH] :
! 99 UINTE keydata = 4 KET;
Register : e =
LA . 101 init();
Locals : 102
Statics . 103 __enahle_interrupti);
Auta © 104
i - L0s /% Key Data Clear
Quick tiateh ;106 F_5W_OFF; /% Key Flag Clear
Call Stack 1107
Terminal /0 108 while (1]
Code Coverage o log 1
Profiling . 1lo if | usbf7ok0r_keytouch f£lg == F_SW 0N ) {
Images L1l Lif((P7 & 0x01) == Ox00) (/% SWZ OP #7
Stack Loz while [ [P7 & 0x0l) == 0x00){
Sk i113 /% SW2 GFF WAIT #/
— ©114 1
Tookbars HIC s keycode [KEY1 SCAN CODE] = keydatas
v Status Bar . 116 while (usbf£78k0r_ep_status (C_INTL) !'= DEV_OE)
————— E 117 ushf78k0r_data_sendikeycode, sizeof (keycode],
E 115 nemset (keycode, 0, sizeof (keycode)): £# Rel
. 113 while (usbf£78k0r_ep_status(C_INTLl) !'= DEV_OE)
E 1z0 ushf78k0r_data sendikeycode, sizeof(keycode],
olzl keydatatt;
1 lz2 if (keydata == EXCLAMATION EEY] {
L1213 keydata = A_KEY:
o124 )
v laa +
126 if((F7 & 0x0Z) == 0x00) {/% SWZ PUSH #~
o127 while { [P7 & Ox02) == 0x00){ =
e TaTo) I [T IR i ol |
Open a new Live Wakch window [ [ Nom [ 4

Figure 49 C-Spy display global Variables while Application is running

R20UTO0010EDO0100 Rev. 1.00
User Manual

RENESAS

73



TK-78KOR/KE3L+USB

Other Information

6.4.4 Display local Variables

Local Variables are displayed automatically in the Local Watch Window (select menu ‘View -> Locals”).

The variable list can not be modified manually, but is an automatically generated list according the
currently executed function.

‘:?:IAR Embedded Workbench IDE

File Edit ‘Wiew Project Debug Emulator Tools  Window Help

Ded@ Sl saalo |

ushi7ak0r
@ 3 Output

7BKDR_K-ELIHID)

B o EP
=
UEISEE
IDebug j
Files ERE)

m | ushf7akor.c

Ready

g &0 cpu_init():
al ushf78k0r_init();
H gz return;
L
L84
HI -2
E 86 Main function
87 void main( void )
H 88
E 8§89 Arquments:
] wa
H 91 Eeturn values:
L9z N/
193 Overviewt
| 94 main routine.
©oag
96 void nain(void)
L9y
T UINTS keycode[REFORT DATA LENGTH]:
: 93 TUINTS keydata = A KEY:
. lono
©o101 initl):
o loz
, 103 __enable_interrupt();
L 104
@ 105 S &
= los /* Ka
107
108 while (1)
109 I
110 if [ usbf78k0r_keytouch_flg == F_35U_ON |
E 111 IE((PT & Ox0OLl) == 0x00) {7% 5W& UP */'
| 1 PRIV T A A o feenh
[fol 14 | _|_I

=100 x|
A4y s uerdbmanslas|clel2as 222X

o x

Expression Walue Location Twpe
=) keyoode " hemor:0<FEDBA  UINTE [8]

[0 0x00 Memon:0xFEIBA  UINTS
] 0x00 Memon:0xFEIBE  UINTS
=@ 000 Memory:OxFEDBC  UINTS
k| 000 MemoryOxFEDBD  UINTS
=4 000 hMemony:OxFEIBE  UINTS
= [ 000 Mermon:0xFEIEF  UINTS
— [ 000 Mermons0xFEICD  UINTS
G| 000 Mermons0xFEICT  UINTS
keydata 004 Memory:0=FEOIBS  LINTS

[ [

Figure 50 C-Spy display local Variables
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6.4.5 Display Memory Content
The complete memory area (Flash and RAM area) is displayed in the memory window (select menu ‘View

-> Memory). Changed values since the last break are marked in red.
=1olx|

File Edit ‘Wiew Project Debug Emulator Tools  Window Help

S IEIEET - N4y e ubeerdbmEnslan||Slelgar L2 2 X
Bis o EF
e x w |usbf78k0r.c T
IDebug j ! 94 nain routine. j
Files [Ealmm] | | o= 4
g 96 void wain(woid)
L97d
i 98 UINTS keycode[REPORT_DATA_LENGTH]:
o 99 TINTS keydata = & KEV:
100
® 101 init();
@ C3 Output 1oz I
E 103 __enable_interrupti);
E 104
@ 105 [EEEEEETECENSIEEOHREOtE: ¢ Koy Date Clear 4/ =
FEROR_Kx=3LHID] [fal 4| L4
* Goto | =] [inT_ram =l =l ilﬁl
000fe000 cd cd cd cd od cd od od od cd od cd od od od

L b

d d

000felll cdeod cdocd cd cd cd cd cd ed ed ed ed ed ed =d 00000000000
000fel020 ecd cd cd cd cd cd cd od cd cd cd cd cd ed cd ed

000fel30 cdocdocdeocdocd cdocd cd cd ed cd ed od ed ed =d .00 0L
000fel4d cdeocd cdocd cdcd cd cd cd ed ed ed ed ed ed ed 000000000000
000fed50 cd cd ed cd od cd od cd od cd cd cd od od cd =d

00Dfelel cdcdcdcd cd cd cd cd cd ed cd ed od ed ed =d ... oL
000fel?0 cdeocd cdocd cdcdcd cd cded ed ed ed ed ed ed 0000000000
000fe080 cd cd od cd od cd od cd od cd cd cd od od cd =d

000fel% cdcdocdocdcd cdcd cd cd ed cd ed od ed ed =d ... 0oL
O0of0felal od od cd od od cd cd od od od cd od od cd cd =d
000felbl cod cd 3f fd 01 03 00 46 04 od cd cd od cd cd cd
000felc0 01 df cf df 00 00 37 01 00 od 00 00 71 la =& 00
Ooofeddd 00 00 71 1b o5 d7 71 1a o5 00 00 00 71 1b o5 00
000fele0 00 00 71 la 5 d7 ce c0 25 ce ca 0l ce ca fe ce
000felfl ca 01 d7 ce ol af ce ca 00 ce ca £f oe ca OO A7 .0 . . ... . ...
000feldd 70 ce cl ab 9= cd 7o {f 92 cd 60 92 cd d7 f£6 bl D..... [
000felld be ce be cc d7 af cd4 00 be ce af 2 00 be cc A7 ... . ... . ...

000f=l20 8b 08 8c 01 be ce 8c 02 08 8c 03 be cc d7 8 36 ... .. ... .. ... &

oonfel3n £8 37 82 71 23 b 93 df 03 92 dd 06 93 df £d 92 7 og*

oonfeldn df fa 71 2b =f5 d7 51 06 9d d9 =4 d& 47 f= 0d 00 S QL

000f=l50 8d 44 4b 22 dco 06 df 04 ad 42 46 20 d7 0Oa 20 04 .DE". ... BEF .. LI
Ready |pos OOFIFO0 [ oo jove s

Figure 51 C-Spy display of Memory Content
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6.4.6 Display Memory Content while Application is running

Like the Watch Window the Memory Window is also only updated when the application is stopped. To
display the memory content while the application is running the Live Memory Window has to be used
(select Emulator -> Live Memory). Instead of the compete memory only up to 16 byte can be displayed.

% 1AR Embedded Workbench IDE 0] x|
File Edit Wiew Project Debug Emulator Tools  Window Help
Dedd@ & s =rlo =] vy S u2EerabBRxmssb|S e L8222 X
B o EP
x w |usbf78k0r.c T
IDEbUQ j g 94 main routine. j
Files L I !
O 78KUR_Kx... v .
main.c - UINTS keycode[REFORT DATA_LENGTH];
1] UINTS keydata = A KEY:
E ||| 100
£ usbi?ak0 P 101 init();
@ C3 Output 10z
L 103 __enable_interrupti);
| 104
@ 105 EESEERECHIENSICEOHEUENE: /< Ney Data Clear %/
L 106 ushf78k0r_keytouch_fly = F_5W_OFF; A% Hey Flag Clear #¢
107
108 while (1)
109 {
110 if { usb£78k0r_keytouch flg == F 50 0N ) |
111 LiE((P7 & Ox0l) == 0x00) {/% SWZ OP =/
11z while | (P7 & Ox0l) == 0x00){
113 /% SW2 OFF WAIT #/
114 y
¢ 115 keycode[FET1_JCAN CODE] = keydata; ## Iress Key Data #/
| 116 while (usbf76k0r_ep_status(C_INT1] !'= DEV_OK] {}
@ 17 usbf76k0z_date send{keycode, sizeof (keycode), C_INTL); S
FBROR_Kx3LHID] |0l ]ql - T : o T D - | _,l_l
* sl s2 | O =] JosFFER | Jowo [500
000ffe80 15 06 93 74 91 11 af ad 01 8d a7 £f 04 02 b7 =d .. .t........... -
Ready UM &
Figure 52 C-Spy Display of Memory Content while Application is running
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6.4.7 Display of CPU- and I/0O-Register Content

The content of CPU- and I/O registers is displayed in the Register Window (select “View -> Register”).

=13/
File Edit | Yiew Project Debug Emulator Tools  Window Help
Do e o | A7y S veiesabhmensss|cieze 22 22X
1 - ‘“Workspace
* & Saurce Browssr
PP [ lusbrrsion.c - T <
IDebug D b . 94 main routine. j IEPLI Registers 'l
isassembly : N
Files T P95 v [HRPD (AX) = 0=0401
Symbolic Memary E 96 void main(veid) FHRP1 (BC) = 0z0000
B@78 : Logmy ERP2 (DE) - 0xDFCB
R . 98 UINTS keycode[REPORT DATA LENGTH]: RP3 (HL) = 0=0D02
Ll T UINTS keydata = A KEY: SP = 0=E0BES
& Lecds 10 - BC - 0x003FD
Statics YT init(): EPsy¥ = DxdE
L@ Auts 10z Eg = g“gg
Live tifatch ©o1o3 enable_interruapt(); - =
P —— | e — = ned) TIHE - 1400000
Cal sk ® 10 SRR - oy D:cc Clea o/ TTHERD - 1400000
Terminal L/ 106 ushf78k0r_keytouch_flg = F_SW_OFF; /% Key Flag Clear #/ TIMESTEP - 1400000
Code Coverage 107
Profiling : 108 while (1)
Images HEL {
Stack, ' 110 if [ ushf78k0r_keytouch flg == F_5U_ON | {
Syl RS LE((PT & OxO1) == Ox00] (/% SW2 UP +/
Lo11z while((P7 & Ox01) == 0x00){
Toolbars 4 1113 /% SW2 OFF WAIT #/
v Status Bar o114 ;
115 keycode[FET1_SCAN CODE] = kevdata; F* Press Key Data #7
AT while (ushf78k0r ep status{C INT1] '= DEV OK] {}
® 117 ;
E 118 nenzet(keycode, 0, sizeof (keycode)): F% Ralsase Key Data #/
©o11s while (usbf78k0r_ep_status(C_INTL] !'= DEV_OK] {}
L lzo usbf78k0r_dara send(keycode, sizeof (keycode), C_INT1):
1121 keydarat:
12z if (keydata == EXCLAMATION_FEY) {
Vo123 keydata = &4 FEY:
Lo l24 '
o128 } .
M IF[Ill ‘I::I SECITT . CnTh o Ml EE min IO 4 ¢ _le
Open a new Register window | lilm,i &

Figure 53 C-Spy Display of CPU- and 1/0-Register Content
Please use the list box at the top of the Register Window to select the registers to be displayed.

ICF'U Reqisters l

(£ CPU Registers
| Frocessor clock generation
| Cleck cutput

Reset
Inkermnal memony contral
Others

Serial interface etc.
SP = 0=zE0BS
? SPL = 0=B8&
SPH = 0=E0

PC = 0=x003FD
O=46

CY 0

ISPD =1

ISP1 =1

RBS0 =10

AC =10

RBS1 =10

Z =1

IE =10
Cc5 = 0=00
ES = 0=00
TIHE = l4oo0000
TIHER1 = l400000
TIHER2 = l400000

TIHESTEFP = 1400000

Figure 54 C-Spy Register Window
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6.5 Erase microcontroller built-in flash memory

If the On-Chip Debug Option Byte is set to "Do not erase data of flash memory in case of failures in
enabling on-chip debugging" and if you forget the security ID, you need to erase the flash memory
completely. To erase the flash memory, please follow the steps below.

WriteEZ5 is installed at "2.2.3 Installation of WriteEZ5 Flash Programmer".

1)  Start WriteEZ5 by selecting "Windows Start" menu, "Programs”, "Renesas Electronics Tools",
"WriteEZ5", "V1.00", and "WriteEZ5".

o

File Device Yiew Help

2 £/ & A

»» FlashOpenning.... ;I Device -
Flazh Open OF. N_ame :
»» ParameterFile Reading.... Firmware :

Succesz Read ParameterFile.
»» LoadFile Reading....
Success read HEX file. Parameter file
»COMMAMD: Device Setup N ) 25F1 076
>>COMMAND: Device Setup vam.e- _ "1 .00

PRM File Fead O, SIS0 - :

Load file
Mame HRFTEST_0001.HE=
Date: 2000403419 18:45:22
Chkzum : DADE h

Area:  000000R-03FEFFH

——— Connechion to device
Part ; COm1

Speed  115200bps
< ;I_I l

Range Chip
Ready [ o |

Freq.: Intemal-05C
b ultiply - 1.00
Figure 55 WriteEZ5
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2) Set the switch and the jumper pin on the TK-78KOR/KE3L+USB as follows.

SW1
1 2 3 4 5 6 7 8
ON |ON |[ON |ON |ON |OFF | OFF | OFF

Table 11 WriteEZ5 Configuration

Jumper Position

JP1 short

JP2 1-2 short
JP3 1-2 short
JP4 Short

SW4 Debug Writer

Table 12 WriteEZ5 Jumper Setting

3) Then, please connect the PC to “USB2” on the TK-78KOR/KE3L+USB with the USB cable.

MifRag " TSeod 3 Theal -
e

Figure 56 TK-78KORKE3L+USB Jumper & Switches
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4) Push the "Setup" button.

=k

File Device Wiew Help

/\ .
) &/ &
m&knning._. ‘ ﬂ Device -

Flash Open OK. M ame :
»» ParameterFile Beading.... Firmvsare :
Success Read ParameterFile,
»» LoadFile Reading....
Succesz read HEX file.

. Farameter file -
> COMMAMND: Device Setup .
Cancel Device Setup. "\N-fearrgienﬁ ; "-T’?FI;E?EE
Load file

Marme RFTEST_0001.HE=
Date: 2000/03419 18:45:22
Chkzum : DADE K

Area:  000000R-03FBFFH

——— Conhnection to device
Part ; COk1

Speed  115200bps
K1 ;IJ I

Fange Chip
Setup parameters For the target device, FLIN |

Freq.: Intemal-05C
A ualtiply - 1.00
Figure 57 WriteEZ5 Setup Button

5) Push the "PRM File Read" button.

B pevice Setup x|

Standard | Advance I

Parameter file |

—Host connection——————————— — Supply ozcillator

Part I vl Frequency IIntemaI-DSC hHz
Speed I vl kultiply rate  |1.00

— Operation Mode

* Chip 5tart|[||:||:| vI
" Block En.j|'|2? "I

£ frea [T Show Addies

[T Target Reset Message

Ok Cancel

Figure 58 WriteEZ5 Device Setup Dialogue
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6) Please select the file “78F1026.prm” in the CD-ROM directory “WriteEZ5\PRM78F1026_V100” .

open 2 x|

Lock jn: | () PRM78F1026_100 | e ® ek E-

7EF1022.prmm
7EF1023.prm
7EF1024.prm

FEF1025. prm
7EF 1026.prm

File: marne: |?EF1I]2Ei.prm | Open I
Filez of type: IParameter Files[*. pra;* prrm] j Cancel |

Figure 59 WriteEZ5 Parameter File Selection Dialogue

&

7) "Port" selects the COM port number where TK-78KOR/KE3L+USB is allocated.

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

B pevice Setup x|

Standard | Advance I

Parameter file |F"EF'I 02E. pron PR File Read

—Host connection——————— 1~ Supply ozcillator

Frequency IInternaI-DSE fHz

Multiply rate {100

— Operation Mode

iy Chip Start II:II:II:I TI
" Block En.jI'IE? vI

£ Lea [T Show &ddies

< (] | Cancel

[T Target Reset Message

Figure 60 WriteEZ5 COM-Port Selection
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Other Information

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

_ioj
File Device Wiew Help
Ilb> FlazhOpenning.... - Device
Flash Open OF. B Mame :
»» ParameterFile Reading.... Firmweare :
Success Read ParameterFile.
»» LoadFile Reading....
Success read HEX file. Paramater fle—
»>COMMAMND: Device Setup _
PRM File Read OK. A
Load file
Mame RFTEST_0007.HE=
Date: 2010/03/13 184522
Chkzum : DAODE R
Area:  000000W-03FBFFR
Connection to device
Part:  COM7
Speed  115200bp=
FRange Chip
Freq.: Internal-0SC
Fultiphe - 1.00
i wiE)
Erase the targek device, I_ W I_

Figure 61 WriteEZ5 Erase Button

9) If Flash EEPROM has been erased successfully, “chip erase finish.” will be displayed.

_Ipix
File Device Wiew Help
r,.
ﬁ J; g ‘ %@
»> COMMAND: Erase A Device
Flash Blank Checking. . Mame : D78F1026
Flazh Erasing... Firmnware : 1.00
chip eraze finish.
Parameter file—
Mame : FEF1026
Wersion ; W1.00
Load file
Mame RFTEST_0001. HEX
Date: 2010/0341918:45:22
Chbkzum : DADER
Area:  000000k-03FEFFR
Connechion to device
Paort:  COM7
Speed  115200bp=
Range Chip
Freq. :  Intemal-05C
b ultiply ; 1.00
k1| _>I_I l
Ready M
Figure 62 WriteEZ5 Erase completed successfully
R20UT0010EDO100 Rev. 1.00 RENESAS 82
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6.6 Circuit Diagrams

Please find the schematics attached to this document. To open the attachments view in the Adobe
Reader press the paper clip in the lower left corner of the window. To open the attachment, double click
the TK-78KOR_KE3L+USB_schematics.pdf.
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