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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
© Renesas Technology Europe Ltd. 2008. All rights reserved.
© Renesas Technology Corporation. 2008. All rights reserved.

© Renesas Solutions Corporation. 2008. All rights reserved.

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

Glossary
CPU Central Processing Unit RSK Renesas Starter Kit
HEW High-performance Embedded Workshop MCU Microcontroller
LED Light Emitting Diode LCD Liquid Crystal Display
PC Program Counter PCB Printed Circuit Board
E10A ‘E10A for Starter Kits’ Emulator CcD The RSK software disc
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Chapter 2. Introduction

This manual is designed to enable the user to setup and use the RSK Ethernet & USB Application Board in Ethernet configuration with
the standard Renesas Starter Kit for SH7201 (hereafter referred to as RSKSH7201). The manual also seeks to answer, in tutorial form,

the most common questions asked about using the combination of RSK and the RSK Ethernet & USB Application Board.
The RSK CD contains a tutorial project for use with the RSKSH7201 and the RSK Ethernet & USB Application Board.

Files referred to in this manual are installed using the project generator as you work through the tutorials. The tutorial examples in this

manual assume that installation procedures described in the RSK Quick Start Guide have been completed.
Please refer to the Quick Start Guide for details of installation and configuration of the RSK.

NOTE: These tutorials are designed to show you how to use the RSK and are not intended as a comprehensive introduction to
the High-performance Embedded Workshop (HEW) debugger, the compiler tool-chains or the E10A Emulator - please consult

the relevant user manuals for more in-depth information.

2.1. Software installation and connection details

The RSK Ethernet & USB Application Board is shipped with connectors for the user to apply to the RSKSH7201, the tools required are a
soldering iron and suitable lead-free solder (leaded solder maybe used but this would invalidate the lead-free status of the RSK and the
RSK Ethernet & USB Application Board).

1. The two 24 way sockets should be soldered on the underside of the target RSK in JA5 and JA6 positions.
2. The two 26 way sockets should be soldered on the underside of the target RSK in JA1 and JA2 positions.

3. The 50 way socket should be soldered on the underside of the target RSK in the JA3 position.

Hint: An easy way to do this is to leave the connectors on the RSK Ethernet & USB Application Board and place the RSK on the top,

then solder the connectors with the boards in position.




4. Remove OR link R25 from the underside of the RSKSH7201 and place it in the position R23 as indicated on the photograph:

(Note: the photograph shows a board where the resistor move has been completed).




2.1.1. Installation of the Software

This Application Note assumes the user is setting up for the first time — if you already have RSKSH7201 you can still perform the same

procedure, it will simply over-write some aspects of the previous installation and may install a newer versions of the development tools.

1. Insert the CD into your computer's CD-ROM drive. The CD should automatically run the installation program. If the installer does not
start, browse to the CD root folder and double click on ‘setup.exe’.

2. The installer will ask you which language is to be used, please choose the appropriate one and click <OK>.

On the first screen of the installer proper, click <Next>.

> w

The License Agreement will be shown, read and click <Yes>.

5. The next screen asks you to pick the world region — please select and click <Next>.

6. Select the RSK you wish to install and click <Next>.

7. The destination folders are specified on the next screens. It is recommended to accept the default settings. Click <Next> to continue
8. Click <Next> on all screens until the Installation process commences.

9. After the installation the machine’s site code will be shown, this is not important at this stage, click <Next>.

10. Ensure ‘Launch AutoUpdate’ is selected and click <Finish>

11. Configure Auto-Update to finish the installation.

The next stage is to connect the hardware.




2.2. Connection
Please refer to the photograph:

Plug in a 5V Power
Supply into the lower
power connector

RS232 Serial Connector
(57600, 8, N, 1)

USB-A to USB-MINI-B
cable required for
connection to PC

USB-A connectors
for connection to
USB Peripherals

RJ45 Connector

E10A for Start Kits
Emulator

RSK Ethernet &
USB Application
Board

RSKSH7201 Board E10A Header

Fig 2.1 Connections to the system

1. Connect the RSK Ethernet & USB Application Board to the RSK ensuring careful placement of the pins into the sockets.

2. Insert the power lead to the connector on the RSKSH7201 — NOT the one on the RSK Ethernet & USB Application Board
(centre positive, 5V), but do not switch the power on yet.

3. Connect the E10A debugger module to the RSK as shown.

4.  Connect the USB cable to the E10A, but not to the host PC.

5. If using an Ethernet loop back cable (not supplied), connect this to the Ethernet port - J2 on the RSK Ethernet & USB
Application Board.

6. Connect a serial cable (1:1) to the RSK serial port and to a free COM port on the host PC and apply power. The Green power
LED on the RSKSH7201 will illuminate.

7. Connect the E10A, if you have already carried out the basic Quick Start for the RSKSH7201, this should enumerate without

any problem. You are now ready to launch High-performance Embedded Workshop and view the Sample Code.

2.3.Ethernet Loop-back Cable

The cable can be created from one end of a disused RJ45 Ethernet cable or from new parts. If using an old cable please ensure the wires
are intact by using a continuity test. Only four of the cores are used, discard the others. Connect the two pairs as shown and isolate the

joins from one another using insulating tape.

Please refer to the diagram below for the connections:
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Chapter 3. Tutorial Project Workspace

The Ethernet tutorial is designed to show the user the basic functions of the RSK Ethernet & USB Board and provide basic sample code

which can be expanded upon by the user.

It is recommended that the user attempt the stand-alone RSK tutorials to become familiar with the operation of the High-performance
Embedded Workshop, please refer to the Tutorial Manual for the RSKSH7201.

The RSK-only tutorials help explain the following:

= How do I compile, link, download, and run a simple program on the RSK?
= How do | build an embedded application?
= How do | use Renesas development tools?

The project generator will create a tutorial project with two selectable build configurations

= ‘Debug’is a project built with the debugger support included.

In order to use the tutorials with the RSK7201 and the RSK Ethernet & USB Application Board as supplied and described herein it is

recommended the user connect an Ethernet Loop-back cable to the J2 port on the RSK Ethernet & USB Application Board.




Chapter 4.Project Workspace

4.1. Introduction

High-performance Embedded Workshop (HEW) is an integrated development tool that allows the user to write, compile, program and
debug a software project on any of the Renesas Microcontrollers. HEW will have been installed during the installation of the software

support for the RSK product.

4.2. Accessing the RSK_Apps Project Workspace

Unlike standard RSK boards which are supplied with HEW Project generators, the RSK Ethernet & USB Application Board is supported by
a pre-made HEW Workspace; this supports both the Ethernet and USB modes of operation and will have been placed in the
“c:\Workspaces™ folder during the installation procedure described in Chapter 2. The workspace requires only to be built and the

communications configured.
1. Launch HEW

2. The HEW Welcome! dialog will be shown:

Ty
] ~ .
LCreate a new project work zpace Cancel
" DOpen arecent praject workspace: Adminiztration...

| []

i
j f* Browze to another project workspace:

3. Select "Browse to Another Workspace", click <OK>

4. On the "Open Workspace” view the default is to look in the "Workspace" folder, you will find the "RSK_Apps" workspace folder

there.

Open Workspace

Lok jn: |§E)Workspace j =5 EB-

Files of type:  |HEW Workspaces [ hws) | Cancel

5. Double click on the "RSK_Apps" folder.

6. Double click on the "Comms" folder & then double click the "Ethernet’ folder




7. Now double click on “RSKSH7201.hws” workspace file.
8. You may receive a warning about the workspace being moved, please select <Yes>.

9. The workspace will open into the HEW showing the project files.

4.3.Build Configurations and Debug Sessions

The workspace that has been created contains two build configurations and two debug sessions. The Build Configuration allows the same
project to be built but with different compiler options. The options available to the user are fully described in the HEW User’s Manual.

4.3.1. Build Configuration

The build configurations are selected from the left hand drop down list on the tool bar. The options available are Debug and Release. The

debug build is configured for use with the debugger. The Release build is configured for final ROM-able code.

A common difference between the two builds may be the optimisation settings. With Optimisation turned on the Debugger may seem to

execute code in an unexpected order. To assist in debugging it is often helpful to turn optimisation off on the code being debugged.

e  Select the ‘Debug Build’ Configuration.

M - | ||sessionsHaa_FPU_ET04 v

4.3.2. Debug Session

The debug sessions are selected from the right hand drop down list on the tool bar. The options vary between RSK types however one will
always start Debug and include the type of debug interface; the alternate selection is the ‘DefaultSession’. The purpose of the debug

sessions is to allow the use of different debugger tools or different debugger settings on the same project.

e Selectthe
‘SessionSH2A_FPU_E10A_USB_SYSTEM'’ debug

| Debug j

ASH28, FPLE 10 g

session.




Chapter 5. Building the RSK_Apps Project

The project build settings have been pre-configured in the tool-chain options. To view the tool chain options select the ‘Build’ Menu item

and the relevant tool-chain. This should be the first option(s) on the drop down menu.
The dialog that is displayed will be specific to the tool-chain selected.

The configuration pane on the left hand side will exist on all the

Renesas M16C Standard Toolchain @g|
tool-chain options. It is important when changing any setting t0 | configuration 5 [
be aware of the current configuration that is being modified. If [Debug =l coem: [Sauee =l
=3 All Loaded Frojects Shaw entries for :
you wish to modify multiple or all build configurations this is . E’TE““%”“;'MS " (includs fle drectories |
. . A . . , . . . flashleds.c [-1] Specifies the directory containing the file(z] specified in
pOSSIb|e by Se|eCt|ng A” or Mu|tlp|e from the Conflguratlon hwsetup.c Hinclude. *'ou can specify up to 8 directories :
. :n:jerrupts.c Add..
drop down list. m
1esetpra.c
e Review the options on each of the tabs and ‘[')“;f;au‘;%;tm [
‘ y . —1-23 Assembly source file il il
Category’ drop down lists to be aware of the J
. . [ Default Dptions Options C:
options available.
-& finfo -dir $CONFIGDIRT, Afall -REC
Note: For the purposes of the tutorial, leave all . 5
options at default. Ok | Cancel

When complete close the dialog box by clicking <OK>.

5.1. Building Code

There is a choice of three shortcuts available for building the project.

1. Selecting the ‘Build All' tool bar button.

This will build everything in the project that has not been excluded from the build. This includes the standard library.

2. Selecting the ‘Build’ tool bar button.

This will build all files that have changed since the last build. The standard library will not be built unless an option has been

changed.

3. Pressing <F7>

This is equivalent to pressing the ‘Build’ button described above.

e Build the project now by pressing <F7> or pressing one of the build icons as shown above.
During the build each stage will be reported in the Output Window.

The build will complete with an indication of any errors and warnings encountered during the build.

10



5.2. Connecting the debugger

For this tutorial it is necessary for you to power the RSK from the supplied PSU. The E10A module will be powered via the USB cable. Please be
aware that if you have too many devices connected to your USB port it may be shut down by Windows. If this happens remove some devices
and try again. Alternatively you can provide an external power source, taking care to ensure the correct polarity and voltage.

The Quick Start Guide provided with the RSK board gives detailed instructions on how to connect the E10A module to the host computer. The
following assumes that the steps in the Quick Start Guide have been followed and the E10A module drivers have been installed.

e  Connect the E10A to the host machine’s USB port
e  Connect the E10A module to the target hardware ensuring that it is plugged into the connector marked ‘E10A’.

e Turn on the power to the RSK

o Click the connect button from the Tool Bar. ]
=7
e On ‘Select ‘Emulator mode’ dialog Select Emulator mode E|
For Device select ‘SH7201’ Device |ELBEN
‘ . Mode | & E108USB Emulat
For Mode select ‘'E10A_USB Emulator (SULRRLER IS D
" whiting Elash memony
e Click <OK>
,Tl Cancel |
e  Press the RES button on the RSK board. : :
eush2a g‘
° C||Ck <OK> 3 Please reset the user system and press <Enter > Key.
e  The system should then connect.
e Click Emulator System from Tool bar. P
Configuration EIPXI
General | Loading flash memory |
Mode
Emulation mode ‘Normal j
Step option | Disables intenupts duiing single step executi v |
e Switch to the ‘Loading flash memory’ Tab Beadfutiocnthell  [HUDI Rasi/vit =
[ =
. [ L]
Note: Please ensure all settings for both tabs of the —
‘Configuration Dialog’ match the diagrams shown. e }"MHZ j
Elash memory Disable -
synchionization
Ok I Cancel

11



e Select ‘Enable’ for ‘Loading and Erasing flash

Configuration
memory’ General Loading flash memory
Loading llash memary " Disable + Enable
& ) £ 1
e  Browse and select the ‘fmtool_e10a.mot’ file in your
el Erasing flash memory " Disable + Epable
workspace. Ele name [C-Wark Spaceitulonial_rsks | |(BTERERL]
Bus width of flash memarny 16-bit bus width -
e  Click <OK> :
Flash memory erasing time o5 mirute:
Entry paint

Al erazing module addiess H'FFFE1000
‘wiriting module address H'FFFE1100
Access gize 2 -

0K Cancel

5.3. Terminal Setup

The RSKSH7201 and the RSK Ethernet & USB Application Board combination is now connected and ready to run the tutorial sample code.
It is now necessary to set up a Terminal session — this can be on the same host machine or a different machine.

The example used is “Hyperterminal” provided with Microsoft Windows.

The settings are located in the comment header of the main C function of the tutorial code; they are 57600 baud, 8 data bits, 1 stop bit, no

parity and no flow control. Save the connection settings and leave session open. See screenshots below.

COM1 Properties

Pt Setlings |
Enter a name and choose an icon for the connection: i — | 7600 v !
Hame:
iHSKSH?2D1_Ethemet_Tutoria[ B |8 1
Data bits: | v
P Parity: | M v |
s : Lanty | one |
>
B Stop bits: |1 v i
[ 0k ] [ Cancel ] D T
Elow controk v
Restore Defaultz
QK | [ Cancel ] [ Apply ]

12



Chapter 6. Downloading and Running the Tutorial

Once the code has been built in HEW it needs to be downloaded to the RSK itself.
There will now be an additional category in the workspace view for ‘Download Modules’

e Right click on the download v
=~ Diowwnload modules | |
module listed and  select a

‘Download’ 523 Deper Diowwnload

dE Download (Debug Data Snly)
Et

Unload
[E1 Fil-

On completion of the download the debugger is ready for the code to be executed.

Note: In order to Retain HMON Bootloader on the old boards, Flash Block 0 has not been used (Neither erased nor programmed)
in this application. So it is advisable NOT to reset the target (click on “Go” button on the debug toolbar instead) after
downloading. There is a special script exists which sets the following registers to the addresses given below, resetting the CPU

will change this value resulting in unexpected operation.
PC = 0x00010800
SR = OXFFF7FF00

VBR = 0x00010000

e Press ‘Go’ on the Debug Tool Bar.

18
—
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When the code runs the following message will appear in HyperTerminal.

Renesas Starter Kit - Embedded Test Suite (Release 01.00)

RSK Ethernet & USB Application Board with RSKSH7201

1. Ethernet Test Menu

2. SRAM Test Menu

3. Set Verbose level

Command:>

e The “Ethernet Test Menu" enables the user to run various pieces of the sample code.
e The "SRAM test Menu" enables the user to test the SRAM on the RSK Ethernet & USB Application Board.

e “Set Verbose level” enables the user to select the amount of messaging information displayed in the HyperTerminal
window. Level “0” displays only the result of the test, Pass or Fail. Level “1” give intermediate results as well, Level “2"

displays detailed result information on each test.

e  Selecting Option “1" will display the following menu

Ethernet Test Menu

1. Read MAC Address Test
2. SMSC Interrupt Test

3. MAC Loopback Test

4. PHY Loopback Test

5. External Loopback Test
M. Program MAC address

T. Transmit ARP packet

E. Exit Menu

Command:>

e Inorder to pass these tests a loopback cable must be inserted into J2 on the RSK Ethernet & USB Application Board.

14




e Run through the tests as is to see what they do with and without the loopback cable.

e  Each test has its own source code file in the HEW project, to view the code simply double click on the source file of the

relevant name and read the comments - all the source files are fully commented.

e Use the breakpoint and stepping functionality of HEW (as described in the RSKSH7201 Tutorial Manual) to view how the

various files work together.
e  Selecting the ‘E’ function will take you back to the main menu.

e Onthe main menu, select ‘2", the following will be shown.

SRAM Test Menu

1. Data Bus Test

2. Address Bus Test

3. SRAM Device Test

E. Exit Menu

Command:>

e Again, run through the tests and refer to the comments in the source code.

15




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.

For information about the SH7201 microcontrollers refer to the SH7201 Group Hardware Manual.

For information about the SH7201 assembly language, refer to SH-2A, SH2A-FPU Software Manual.

For information about the EL0A Emulator, please refer to the SH Family EI0A-USB Emulator User's Manual.
Further information available for this product can be found on the Renesas website at:

http://www.renesas.com/renesas_starter kits

General information on Renesas Microcontrollers can be found at the following websites.

Global: http://lwww.renesas.com/

Regional (English language) sites can be accessed from the Global site, or directly by going to:

Europe: http://eu.renesas.com
Americas: http://america.renesas.com
Asia; http://sg.renesas.com

16
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