To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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Notice

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 sal es 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.

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.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou 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.

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. 'Y ou 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.

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.

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. 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 el ectronic appliances, machine tools; persona electronic equipment; and industria 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; agrospace 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 heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy 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.

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.

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.

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

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.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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APPLICATION NOTE

R8C/2x
LIN Demo and Quick Start

Introduction

This guide aims to quickly get the standard demo for LIN up and running.
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1. The RSK board

The Renesas Starter Kit boards with MCUSs in the R8C/2x series that have the LIN HW peripheral are the R8C23, 25,
27, 29, 2B, 2D. These boards are populated with almost everything needed to run LIN communication. You only need
to populate Jumper 10 with a three pin 1/10” header

+ [RexRaces-o _|EIEI
= | noxs21256c0008R
PRODUCT LABEL |

Example: RSK25 board with LIN specific parts marked with green arrows

See the Quick start guide for your RSK for information on how set up and run HEW, use the debugger etc.

2. Procedure for setting up the kit

1. Remove R56 from the slave boards if you have the RSK 23. Check your RSK schematic, on the last
page you can see which one to remove.

2. Soldier 1/10” connector pins to J10 of all boards.

3. Connect a battery voltage of 5 to 27 VV DC to the top pin of J10 on both Master and Slave nodes. Top
pin is considered to be the one marked on the board with a little white triangle (arrow).

4. If you use the LIN demo cable:
Purple: Vbat, upper pin of J10, see figure.
Blue: LIN, middle pin, see figure
Black: Ground.
If you do not use the prepared cable, connect ground voltage to the bottom pin of jumper J10 (closest to
SW1) of both Master and Slave. Connect supply voltage, Vbat, to the top pin. You can simply take the
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9.

5V that you use to power the board and connect to the pin Vbat of the LIN transceiver. Connect the mid
pin of J10 between all boards to form the LIN bus.

Unzip the file LIN_R8C2x_Demo_master_slave_v1.xx.zip to your HEW Workspace directory
Double click on LinKit_demo.hws to open the project.

Make sure project ‘Master’ is selected.

Compile the project.

Connect to the Master board using E8 with the included programming session. See your quickstart gide
for details on how to connect to the RSK board and program it with the compiled .MOT-file.

For RSK23 connect choosing device R5F21237

For RSK25 choose R5F21256

For RSK27 choose R5F21276

Disconnect HEW from the Master and power it separately with a 5V DC power supply included in the
CAN-LIN D Kit. The board should flash as it starts up and display ‘Renesas LIN demo’ or similar.

10. Set the active project to ‘Node A’.
11. Connect to the slave board using E8 with the included E8 Session. See “CAN D Kit Demo & Expansion

Manual” for details on how to connect to the RSK board and download the compiled debug .X30-file
to the RSK board.

12. Run the slave with Reset-Go from the Debug window.
13. Reset the Master board with the RESET switch if necessary to get it to pick up the LIN slave unit.

This picture shows the demo on a network with the master in front, and slave nodes A & B in the back.
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3. The LIN demonstration

All data is carried in ‘signals’ that in turn are packed inside frames. The demo projects are Master and Node_A and
Node_ B. The data transmission is run using a schedule table for a relatively simple LIN cluster that consists of 4
signals:

3.1 Signals

3.1.1 Signals published by Master:
1. Master Switch 1-3 data

3.1.2 Signals published by Node A:
2. Node A A-D value

3. Node A Switch 1-3 data

4. Node A 1 second counter

3.1.3 Signals published by Node B:
2. Node B A-D value

3. Node B Switch 1-3 data

4. Node B 1 second counter

3.2 Frames
The schedule table of the master puts the signals into play using three unconditional message frames:

3.2.1 LIN_F1 Req NodeA AD
This frame carries Signal 1:

LIN_SIG_NodeA_AD

3.2.2 LIN_F2_Req_NodeA_Switch_and_Counter
This frame carries signals 2 and 3:

LIN_SIG_NodeA_Switch, and
LIN_SIG_NodeA_Counter

3.2.3 LIN_F3 _Cmd_Switch
This frame carries signal 4

LIN_SIG_Cmd_Switch

3.3 The LEDs
The master’s LEDs flash when data is received:

Green  Switch signal data arrived
Counter signal data arrived
Red A-D signal data has arrived
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3.4 The LCD display

34.1 LCD display of Slave A/B
The LCD display of slave node A and B shows the signals as follows:

XXAABBCC
YYYYYYYY

XX =A:orB:

AA = Shows if switch S1, S2, or S3 has been pressed on slave.

AA = “--* if none pressed.

BB = Shows one second counter value of slave

CC = Shows A-D reading determined by R9 of slave.

YYYYYYYY =“MasterSX” where X is switch number 1-3 of Master, if pressed.

YYYYYYYY = feoomee- “ if none pressed.

3.4.2 The LCD of the Master shows the signals as follows:
The LCD display of slave node A and B shows the signals as follows:
XXAABBCC

YYAABBCC

XX =A:

YY = B: In case a second node is used.

AA = Switch S1, S2, S3 value transmitted from slave to master

= ‘--* if none pressed.

BB = One second counter value transmitted from slave

CC = A-D value transmitted from slave.

If no data is arrives (communication failure) the Master displays ‘--* in the corresponding signal position
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4., Test

We have at our U.S Applications Engineering department run a test network consisting of three boards: one RSK25 and
two RSK23s. The demo has been run at temperatures from 22 deg. C down to a low of -4 C - one test ran the demo
firmware project outdoors for 12 hours. The slaves used the internal oscillator using SYNC_AUTO mode. No problems
were discovered.

5. Comments

The buttons are polled, not interrupted and the demo only shows the current status of the buttons to make it a real time
demo. You could change the demo to be interrupt-driven and toggle the status of XX in the display, but the display on
the master would be confusing since there are three switches.

6. Reference

Renesas HW LIN R8C2x Demo and This document.

Quick Start.doc

RS-R8C2x Schematics Schematic for the RSK-R8C2x boards.

R8C2x Hardware Manual Guide for programming the R8C/2x series MCU.

CAN D Kit Demo & Expansion Manual Describes how to connect to the RSK23 board using
the HEW and E8 debugging tools.

TJA1020 LIN transceiver data sheet TJA1020 is the interface between the LIN
master/slave protocol controller and the physical LIN
bus.

High-performance Workshop User’s This document describes installation and operation

Manual of Renesas’ Integrated Development Environment.

Assembler User's Manual Guide for AS30 assembiler.

C compiler User’s Manual Guide for NC30WA C-compiler.

E8 User’s Manual E8 Target Debugger and Programmer user’s
manual.

Website and Support

Renesas Technology Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry
csc@renesas.com

Revision Record

Description
Rev. Date Page Summary
1.00 July 6 2007 — First edition published to RTA LIN download page.
1.01 Aug 24 2007 — Second edition after formal review at RTA AE.
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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any intellectual
property rights or any other rights of Renesas or any third party with respect to the information in this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out
of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, 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 products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com)

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in light
of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products
are not designed, manufactured or tested for applications or otherwise in systems the failure or malfunction of
which may cause a direct threat to human life or create a risk of human injury or which require especially high
quality and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare,
combustion control, aerospace and aeronautics, nuclear power, or undersea communication transmission. If you
are considering the use of our products for such purposes, please contact a Renesas sales office beforehand.
Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

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

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions.
Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or
damage caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the evaluation of microcomputer
software alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas products
are attached or affixed, the risk of accident such as swallowing by infants and small children is very high. You
should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

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

© 2008. Renesas Technology Corp., All rights reserved.
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