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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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Chapter 1. Preface

Cautions
This document may be, wholly or partially, subject to change without notice.

All rights reserved. Duplication of this document, either in whole or part is prohibited without the written permission of Renesas

Technology Europe Limited.

Trademarks

All brand or product names used in this manual are trademarks or registered trademarks of their respective companies or

organisations.

Copyright
© 2010 Renesas Technology Europe Ltd. All rights reserved.
© 2010 Renesas Technology Corporation. All rights reserved.
© 2010 Renesas Solutions Corporation. All rights reserved.

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

Glossary
CPU Central Processing Unit ESA E8a On-chip debugger module
HEW High-performance Embedded Workshop LCD Liquid Crystal Display
PC Program Counter RSK Renesas Starter Kit
RSO Renesas Solutions Organisation RTE Renesas Technology Europe Ltd.
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Chapter 2. Purpose
This RSK Application Board is an evaluation tool for Renesas microcontrollers with an LCD driver interface. It is used in conjunction with
the RSK for the microcontroller to be evaluated.
Features include:
e  Simple mounting connections for LCD to fit on top of RSK.
e Interface to standard RSK LCD expansion connector and RSK expansion connections.
e LCD is powered straight from the MCU, requiring no extra connections

e 176 segment display, consisting of:

o0 Large 3 digit numerical display, with decimal point

o 5digit numerical display, with decimal point & clock colon
6 digit alphanumerical display
4 bar battery gauge, and 6 bar graph

Day of the week indicators

OO O O O

17 miscellaneous symbols




Chapter 3. Board Layout

3.1. Component References

The following diagram shows the component references for the board.
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Figure 3-1: Component References




3.2. Board Component functions

The following diagram the shows the functions of the components on the board.

LCD Application Header

Extra Segments
Header

LCD Display

Figure 3-2: Board Layout




3.3. Board Dimensions

The following diagram gives the board dimensions and connector positions. All through hole connectors are on a common 0.1” grid for

easy interfacing.
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Figure 3-3 : Board Dimensions




Chapter 4. Installation & Specifications

4.1. Assembly and Interfacing

The LCD application board is fitted with a 50 way header marked as ‘JA4’ and RSK board is fitted with a 50 way socket marked as ‘JA4'.
The nylon pillars should be screwed onto the LCDAPPV2 board via the two wholes located at the bottom of the PCB. The LCD
Applications board should plug into the fitted socket on the topside of the RSK. Please refer to figure 4-1 for further details regarding
assembly, and 4-2 for fitting details.
LCD
C:3___llllllllIIJllllIIIIIIIIII______________|
| —

Screw —— ‘ w LCDAPP JA4

Header
LCDAPP PCB
Nylon Pillar
RSK JA4
Socket
[ =
RSK PCB

Figure 4-1: Assembly Diagram

JA4

@
)

Figure 4-2: Board Fitting Diagram




4.2. LCD Module Specifications

The LCD module fitted to the LCDAPPV2 board is a custom glass, twisted nematic device.

Specifications:
e 176 Segments, 48 Pins
e 1/4 Duty Cycle, Using 4 Com

mon Pins

e 4.2V Operating Voltage, 1/3 Voltage Bias

e 6 O'clock Viewing Direction, Reflective Positive

Please refer the LCD Glass datasheet for further details
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Chapter 5.Headers

5.1. LCD Application Header

Due to technical limitations, the connection between the LCDAPPV2 and RSK devices does not preserve net
names. The header details are listed here, and should be used as a lookup table when attempting to access

specific segments on the LCDAPPV2 board manually.

JA4
Pin | Generic Header | LCDAPPV2 Pin | Generic Header | LCDAPPV2
Name Name

1 V1 V1 2 V2 V2

3 V3 V3 4 V4 V4

5 GROUND GND 6 GROUND GND

7 COoM1 COM1 8 COM2 COM2

9 COM3 COM3 10 COM4 COM4
11 SEG1 SEG3 12 SEG2 SEG4
13 SEG3 SEGH 14 SEG4 SEG6
15 SEG5 SEG7 16 SEG6 SEG8
17 SEG7 SEG9 18 SEG8 SEG10
19 SEG9 SEG11 20 SEG10 SEG12
21 SEG11 SEG13 22 SEG12 SEG14
23 SEG13 SEG15 24 SEG14 SEG16
25 SEG15 SEG17 26 SEG16 SEG18
27 SEG17 SEG19 28 SEG18 SEG20
29 SEG19 SEG21 30 SEG20 SEG22
31 SEG21 SEG23 32 SEG22 SEG24
33 SEG23 SEG25 34 SEG24 SEG26
35 SEG25 SEG27 36 SEG26 SEG28
37 SEG27 SEG?29 38 SEG?28 SEG30
39 SEG?29 SEG31 40 SEG30 SEG32
41 SEG31 SEG33 42 SEG32 SEG34
43 SEG33 SEG35 44 SEG34 SEG36
45 SEG35 SEG37 46 SEG36 SEG38
47 SEG37 SEG39 48 SEG38 SEG40
49 SEG39 SEG41 50 SEG40 SEG42

Table 7-1: JA4 LCD Expansion connector
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Chapter 6. Modifications

6.1. Using the Unconnected Segments

Due to limitations in the LCD Application Header (JA4), 4 of the LCD segment pins have been disconnected.
The pins unconnected are 5, 6, 47 & 48. They can however be accessed via J1 on the LCDAPPV2 board. By

connecting the pins to unused LCD segment pins on the RSK, unsupported segments can be used.

6.2.Capacitors

Pads are supplied to allow 0603 capacitors to be placed on the LCD drive voltages V1 — V4 (Components C1,
C2, C3, C4 marked DNF)

12



Chapter 7. Additional Information

For details on how to use High-performance Embedded Workshop (HEW), refer to the HEW manual available on the CD or from the
web site.

Online technical support and information is available at: http://www.renesas.com/renesas_starter_kits

Technical Contact Details

America: techsupport.rta@renesas.com

Europe: tools.support.eu@renesas.com

Japan: csc@renesas.com

General information on Renesas Microcontrollers can be found on the Renesas website at:  http://www.renesas.com/

13
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