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10.

12.

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 in-
formation 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.

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

You should not alter, 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 semiconduc-
tor products and application examples. You are fully responsible for the incorporation of these circuits, software, and information in the de-
sign 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. You should not use Renesas Electronics products or the tech-
nology 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 Elec-
tronics 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 Electron-
ics. 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 other-
wise 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 sys-
tems; 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. exci-
sion, etc.), and any other applications or purposes that pose a direct threat to human life.

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, installa-

tion and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the use of Rene-
sas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific charac-
teristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further, Renesas Electronics prod-
ucts are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the possibility of physi-
cal 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 micro-
computer 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 liabil-
ity 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 Rensas
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 sub-

sidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




Disclaimer

By using this Renesas Starter Kit (RSK), the user accepts the following terms:

The RSK is not guaranteed to be error free, and the entire risk as to the results and performance of the RSK is as-
sumed by the User. The RSK is provided by Renesas on an “as is” basis without warranty of any kind whether ex-
press or implied, including but not limited to the implied warranties of satisfactory quality, fithess for a particular pur-
pose, title and non-infringement of intellectual property rights with regard to the RSK. Renesas expressly disclaims all
such warranties. Renesas or its affiliates shall in no event be liable for any loss of profit, loss of data, loss of contract,
loss of business, damage to reputation or goodwill, any economic loss, any reprogramming or recall costs (whether
the foregoing losses are direct or indirect) nor shall Renesas or its affiliates be liable for any other direct or indirect
special, incidental or consequential damages arising out of or in relation to the use of this RSK, even if Renesas or its
affiliates have been advised of the possibility of such damages.

Precautions

The following precautions should be observed when operating any RSK product:

This Renesas Starter Kit is only intended for use in a laboratory environment under ambient temperature and humidity
conditions. A safe separation distance should be used between this and any sensitive equipment. Its use outside the
laboratory, classroom, study area or similar such area invalidates conformity with the protection requirements of the
Electromagnetic Compatibility Directive and could lead to prosecution.

The product generates, uses, and can radiate radio frequency energy and may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a particular installation. If this
equipment causes harmful interference to radio or television reception, which can be determined by turning the equip-
ment off or on, you are encouraged to try to correct the interference by one or more of the following measures;

e ensure attached cables do not lie across the equipment

e reorient the receiving antenna

¢ increase the distance between the equipment and the receiver

e connect the equipment into an outlet on a circuit different from that which the receiver is connected
e power down the equipment when not is use

e consult the dealer or an experienced radio/TV technician for help NOTE: It is recommended that wherever
possible shielded interface cables are used.

The product is potentially susceptible to certain EMC phenomena. To mitigate against them it is recommended that the
following measures be undertaken;

e The user is advised that mobile phones should not be used within 10m of the product when in use.
e The user is advised to take ESD precautions when handling the equipment.

The Renesas Starter Kit does not represent an ideal reference design for an end product and does not fulfil the regula-
tory standards for an end product.
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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
© 2012 Renesas Electronics Europe Ltd. All rights reserved.
© 2012 Renesas Electronics Corporation. All rights reserved.

© 2012 Renesas Solutions Corporation. All rights reserved.

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

Glossary
ADC Analog to Digital Converter MCU
CD Compact Disc PC
CPU Central Processing Unit RAM
E10A ‘E10A for Starter Kit' debugger ROM
HEW High-performance Embedded Workshop RSK
LCD Liquid Crystal Display RSK2+

LED Light Emitting Diode USB

Microcontroller Unit
Program Counter
Random Access Memory
Read Only Memory
Renesas Starter Kit
Renesas Starter Kit Plus

Universal Serial Bus




Chapter 2. Introduction

This manual is designed to answer, in tutorial form, the most common questions asked about using a Renesas Starter Kit (RSK): The
tutorials help explain the following:

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

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

e ‘Debug’ is a project built with the debugger support included.
e 'Release’ build demonstrating code suitable for release in a product.

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 preparing the configuration.

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.




Chapter 3. Tutorial Project Workspace

The workspace includes all of the files for two build configurations. The tutorial code is common to both the ‘Debug’ and the ‘Release’
build configurations. The tutorial is designed to show how code can be written, debugged and then downloaded without the debug
monitor in a ‘Release’ situation.

The build configuration menu in High-performance Embedded Workshop (HEW) allows the project to be configured such that certain
files may be excluded from each of the build configurations. This allows the inclusion of the debug monitor within the Debug build, and
its exclusion in the Release build. Contents of common C files are controlled with defines set up in the build configuration options and
#ifdef statements within the same files.

Maintaining only one set of project files means that projects are more controllable.




Chapter 4. Project Workspace

4 1. Introduction

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. This manual will describe

the stages required to create and debug the supplied tutorial code.

4.2. Creating a new Project Workspace

To look at the program, start High performance Embedded Workshop from the Windows Start Menu or from its icon:

Open a new tutorial workspace from the [File -> New Workspace...] menu or select ‘Create a new project workspace’ when presented with

the ‘Welcome!’ dialog.

Mew Project Workspace [ilﬂ_hj
Projects l

Work: Name:

T orkspace Name

5] Application |H5K25HT2-ES_TutoriaI

Demonstration Project Mame:

Empty Application -

1 bmpoet Makcilc |RSK25H?2-EH_TutonaI

G Library Directony:

[ | RSK2+5H7269 [C:\WorkSpace\RSK25H7263_Tutoral Tora

A Debugger only - SH-24 E104-1
CPU family:
|S|.||::-erH RISC engine j
Tool chain:
|Renesas SuperH Standard j

4| 1 | [

Properties. ..

oK | Cancel

The example above shows the New Project Workspace dialog with the RSK2+SH7269 selected.
e Select the ‘SuperH RISC Engine’ CPU family and ‘Renesas SuperH Standard’ tool chain
e  Select the 'RSK2+SH7269’ Project type from the project list.
e  Enter a name for the workspace, all your files will be stored under a directory with this name.
e The project name field will be pre-filled to match the workspace name above; this name may be changed.

Note: HEW allows you to add multiple projects to a workspace. You may add the sample code projects later so you may

wish to choose a suitable name for the tutorial project now.

e  C(lick OK to start the RSK2+ Project Generator wizard.




The next dialog presents the example projects available. Choose the tutorial code which will be explained later in this manual. There is
also an option for sample code which provides examples for using various peripherals. This will open a new dialog allowing the selection
of many code examples for the peripheral modules on the device. The final option is for an application code build where the debugger is
configured but there is no program code. This project is suitable for the user to add code without having to configure the debugger.

e  Select “Tutorial” as the type of project to generate and then click “Next”.
e Click “Finish” to create the project

The project generator wizard will display a confirmation dialog. Press ‘OK’ to create the project and insert the necessary files.
Atree showing all the files in this project will appear in HEW.

e To view the file ‘main.c’, double click on the file in the Workspace window. A new window will open showing the code.

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 described fully 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 toolbar. 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 optimization settings. With the optimization turned on the debugger may seem to

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

e Select the ‘Debug’ build Configuration. Debug |SessionSH24_FPU_E10 v |

4.3.2. Debug Session

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

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

e Select ‘SessionSH2A_FPU_E10A_USB_SYSTEM’ |De|:|ug|

debug session.




Chapter 5. Building the Tutorial Project

The tutorial 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 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 SuperH RISC engine Standard Toclchain L2 ot
tool-chain options. It is important when changing any setting to ‘CDLQQ‘ < o e
4 Category : |Source -
be aware of the current configuration that is being modified. If E‘E%L Show entes for
you wish to modify multiple or all build configurations this is Ewmfe” [ETTEEE a
++ source file
- Asseml il ﬁ
ible by selecting ‘All or ‘Multiple’ from the ‘Configuration’ = 3 ke ok e
possible by selecting ‘All" or ‘Multiple’ from the ‘Configuration
drop down list.
e Review the options on each of the tabs and
‘Category’ dropdown lists to be aware of the
options available. _
Options C/C++ :
, . S messageowareg o= SCONFIGDIFI,
When complete, close the dialog box by clicking <OK>. . v | |SFILELEAR) obi” debug optimize=0 gbr=suto -
Cancel

5.1. Building Code

There are three shortcuts available for building the project.

1. Select the ‘Build All' toolbar button.

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

2. Select the ‘Build’ toolbar 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. Press‘F7’

This is equivalent to pressing the ‘Build’ button described above.
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 errors and warnings encountered during the build.




5.2. Connecting the debugger

For this tutorial, it is necessary for you to power the RSK2+ from the supplied PSU, as the E10A debugger cannot supply power to the
RSK. The E10A debugger 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 disconnect some of the connected USB 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 RSK2+ board gives detailed instructions on how to connect the E10A to the host computer. The
following assumes that the steps in the Quick Start Guide have been followed and the E10A drivers have been installed.

e  Fit the LCD module to ‘LCD’ on the RSK2+. Ensure all the pins of the connector are correctly inserted in the socket.
e  Connect the E10A debugger to any spare USB port on your computer.

e  Connect the E10A debugger to the target hardware, ensuring that it is plugged into the connector marked ‘E10A’ on the
RSK2+.

e Turn on the external power to the board.

5.3. Connecting to the target with the E10A

This section will take you through the process of connecting to the device, programming the Flash and executing the code.

e Selectthe
‘SessionSH2A_FPU_E10A_USB_SYSTEM’

debug session.

| Debug : H2a, P

e (lick the <Connect> button on the debug toolbar. E
===

¢ Inthe ‘Select Emulator mode’ dialog

Mok | & E104ISE Ermulater
For Device, select ‘SH72691’ it P ey

Optir & None
For Mode, select ‘E10A-USB Emulator S

it

e  Click <OK>




e  Press the ‘RST button on the RSK2+ board. -

HeushZa @

e  Click <OK>

l h Please reset the user system and press <Enter= Key.

e Please wait untl the message “Connected”

appears in the ‘HEW output’ window - this
OK

indicates that the RSK2+ board has successfully

connected. n
Configuration ll‘éj
e  Click ‘Emulator System’ icon on the tool bar. General | Loading flash memory |
Mode =
e Switch to the ‘Loading flash memory’ Tab Emuaticn mods Mol =
Step option ‘Disables intemupts during single step axecuti-j
Note: Please ensure all settings for both tabs of the Read/Witeonthefy  [F-UDI Read/Wrte E
f 3 . . s . ALD clock / -
Configuration Dialog’ match the diagrams shown. |14 CPU sk =
|Exc\usweterm|nals. J
o
JTAG clock |1GM Hz j
omcoin [Pt =l
QK | Cancel

e Select the ‘Enable’ radio button for both ‘Loading

i} ‘ H ) onTiguration ? |
flash memory’ and for ‘Erasing flash memory Eniir e
. General  Loading flash memony
options.
Loading flash memory (" Disable (* Enable
e  Browse and select the ‘fmtool.mot’ file available in Erasing flash memary $EED (PR
. . . File name _Tutoral\FMTool\fmtoolmot | Browse..
the FMTool folder present in the project directory. = ot b Brome
Bus width of flash memory 32:bit bus width -
e Please ensure that the other settings (Bus width, Fashmemary eesngtine [o3 e
Entry point
Flash memory erasing time etc.) match with the _
Al erasing module address ’W
settings shown here. Witngmodde address  [FFFETION
Access size 4 -
e  Click <OK>
oK | Cancel

Now is a good time to save the HEW session.
e  Select ‘File’ | ‘Save Session’.
If you have changed any workspace settings now is a good time to save the workspace.

e  Select ‘File’ | ‘Save Workspace'.




Chapter 6. Downloading and Running the Tutorial

Once the code has been built in HEW it needs to be downloaded to the RSK2+.

There will now be an additional category in the workspace view for ‘Download Modules’

e Right click on the download module main.c 8
. , , ]
listed and select ‘Download’. [?r::t;ii 1
. : vectthl.c 11
e On completion, the debugger and 2 £ Text Files 12
. L[] RSK_Headerbd 13
code are ready to be executed. ! = -

y Emﬁﬂ Download modules 14
S| RSK25H7269_Tutorial abs - 00000022 1z

13 Dependencies

: bus_inith Download (Debug Data Only)

To start debugging, we need to reset the debugger and target.
Ell
The File window should open the tutorial code at the entry point. An arrow marks the current position of the program counter.

—+l
my

e Press ‘Reset CPU’ on the Debug Toolbar.

Source Ad... | E.[ 5. Source

fﬁhkkhhkkhhi:khhi:l:hhkkhhi:khhi:l:hhkkhhi:khhi:khhkkhhi:khhi:khhkkhhkkhhkkhhkkhhkkhhkkhh

* Function Name : power on reset pc

* Description : Power on reset function

= This function executes following a power on reset.

= It first calls hardware initialisation function

* & then '"main{()' function

* Argument . none

* Return wvalue : none
khhkkhhkkhhkkhhi:l:hhkl:hhkkhhkkhhkkhhi:khhkl:hhkkhhkkhhkkhhkkhhkkhhkkhhkkhhkkhhkkhf

fpragma entry power on_reset pc
#pragma section ResetPRG

00000590 wold power on_reset_pec (void)
{
/* Configure Floating-Point Status/Control Register */
00000590 (=2 zet fpscr (FPSCR Init);

/* Copy initialized data from ROM to RBM */
00000596 _INTITSCT():

/* Initialize the hardware */
0000059 HardwareSetup ()

#ifdef RELEASE

/* Configure and initialize the cache memory */
io_init _cache():

/* Cache write back */
io_cache writeback():
#endif

/* Zet Vector Base BRegister */
000005A6 zet_vbr((void *) ((char *)&INT Vectors - INT OFF3ET)):

/* Reset Status Register =/
00D00SAE set_cr(SR_Init):
000005BC nop () ;




We will now skip over the initialisation code and proceed to the main tutorial.
¢ In‘Source View’ scroll down the file until you see the call to main.
e Place an eventpoint at the call to main(); by double clicking in the ‘Event’ column next to the line to stop at.

Maximum eleven eventpoints can be set. Eventpoints do not require programming the flash memory, and thus are faster to

use.

Please refer to the following document for further information: SuperH™ Family E10A-USB Emulator Additional Document for

User’s Manual Supplementary Information on Using SH7269 and SH7262.

e  Press ‘Go’ on the Debug Toolbar. =l
The code will execute to the event point. At this point, all the device initialisation will have been completed.
e  Press ‘Step In’ on the Debug Toolbar. ™

10



The code window will open ‘main.c’ and show the new position of the program counter.

f'kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
* Jutline : main
* Description : Main program. This function calls timer, ADC & LCD
initialisation functions. The user LEDs flashes until
the user presses a switch on the RSEK.
* Argument I none

* Return wvalue : none
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkI:kkkI:kkkI:kkklckkklckkkkkkkkkkkkkkkkkkkkkkkkkl‘f

000015FC rroid main (void)
{

/* Inmitialise the IIC port Expanders to default settings */
000015FE 5 R_IIC3 2 InitDefault(};

/% Reszet the LCD module. #/
00001602 R LCD InitialiseDisplay():

/* Display Reneszas Splash Screen. */
0000160E B_LCD DisplayString(LCD LINE1l, "Renesas"):
0000161C R LCD DisplayString(LCD LINE2, NICENAME):

/* Flash the uzer LED=z for some time or until a push button is presszed. */
00001620 FlashLEDs () ;

j* Demonstration of initialised wariables. Usze thi=z function with the
debugger. *
00001634 Statics_Test();

/% Flash the user LED= at a rate =set by the user potentiometer (ADC) using
interrupts. */

0000163E TimerADC()

/* Thi=z function must not exit */

0000164E while (1)
{
00001656 1f(g_toggle leds)
{

00001662 ToggleLEDs () r
0000166E g_toggle leds = 0O;
b

H
0000167TE b

f"kkkI:kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkI:l:kkI:l:kkI:kkkI:kkkkkkkkkkkkkkkkkkkkkkkkkk

End of function main
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkI:kkkI:kkkI:kkklckkklckkkkkkkkkkkkkkkkkkkkkkkkkg’

Support for the 1IC channel 2 devices has been included in the tutorial code. We do not need to be concerned about the details of the IIC
interface except that the interface has been written to support this sample board so the connected devices (port expanders, Audio codec,

HDMI device and touch screen controller can be accessed safely by the user code.

Support for the LCD display is included in the tutorial code. We do not need to be concerned about the details of the LCD interface except

that the interface is write-only and so is not affected if the LCD display is attached or not.

e Open the file ‘main.c’

e Insert an event point at ‘Statics_Test()’ function. I}| ‘ Statics Test():

11



e Right click on the ‘FlashLEDs(); function and select

Toggle Breakpoint F9
‘Go to cursor'.

Define Column Farmat. .

Calumns 4

Turn Header OnfoOFF

Go To Cursar
Sek PC Here
Display PC
The code will execute to the selected line and stop.
e  Press ‘Step Over’ on the Debug Toolbar. [T

The code will run and flash the LEDO, LED1, LED2 and LED3 for 200 times. The debugger will not exit until all 200 flashes have completed

or a switch is pressed on the RSK2+.
e Ifthe LEDs are still flashing, press the any switch SW1,SW2 or SW3 on the RSK2+ to exit the ‘FlashLEDs()’ function.
The code will run to the event point we previously set on the ‘Statics_Test’ function.

The Statics_Test() is used to demonstrate that the initialisation routine has successfully copied all the initialised variables from storage in
flash to RAM.

e Press <Step In> on the Debug Toolbar. #0

It is possible to monitor variables while debugging the code. To set up a ‘watch’ on a variable place the mouse over the variable. If the

variable is available in the current context a tool-tip will be displayed with the current value of the variable.

e Hover, the mouse over the ‘ucStr variable to see the tooltip value. Then Right click on the variable name and select ‘Instant
Watch’.

A dialog will open showing the variable and allowing further details to be explored.

e  Press <Add>
The dialog will close and a new pane will open in the workspace containing the variable.
It is possible to see that the string has been successfully initialised to ‘STATIC ‘.

e  Setan event point on the call to ‘DisplayString(); inside the for loop.

e Press ‘Go’ to run the code from the current PC =7 EL
position.

When the program stops you can see the modified string displayed on the second line of the LCD.
Inspection of the watch pane will show that the first character of the variable string has been replaced with the first character of the constant
replacement string.

e Remove the event point
¢ Right click on the ‘DisplayString();” function call after the loop and select ‘Go to cursor’.

This shows that the variable was initialised at program start up and can be overwritten with TESTTEST'.
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The modified string is also displayed on the LCD
There are several versions of the timer function depending upon the peripherals available in the device. The default function is

TimerADC which we shall demonstrate here.

The ‘TimerADC’ function initialises an interrupt on an available internal timer. On a compare match in the timer module, an interrupt is
generated. In the ‘TimerADC’ code version, the interrupt reads the last ADC conversion from the external potentiometer and uses the result

to set the next underflow value. The ADC conversion is then restarted.

e (Clear all eventpoints as mentioned below.

Press ‘CTRL-E’ to open the ‘Eventpoints’ window. N

Lol

Type |State Condition Action
;121‘.111 [IA Dizakle None

e  C(lick on the ‘Event condition’ tab.

ChZ (IA Misable None Break
e  Select the eventpoints displayed in the window. Ch3 [IA) Disable None Ereak
Chd [IA) Disable None EBreak
. . . Chi[IA) Dissble None Break
e Click on ‘Delete eventpoint’ icon to remove Ch6 (IA] Disable None Ereak
tooint Ch7 [(IA) Disakhle None Break
evenipoints. Chi [IA) Disakble None Break
Ch9 [IA) Disable None Break
ChlO[IADisakhle None Break

| |\ Bre:akpoint AEvent cnnditinnf

The interrupt initialisation is completed as part of the hardware setup. This is contained in the file ‘interrupts.c’.
e Open the file ‘interrupts.c’ by double clicking on the file in the workspace view.
e  Review this file and find the interrupt function that requests changes the LED pins, INT_MTU2_TGI3B_user ().

e Setan event point on the line where the g_toggle_leds variable is modified.

e Press <Go> or <F5> to run the code from the =T IEL
position of the PC.

The code will stop in the interrupt routine. It is now possible to step through the interrupt function.

e Remove the event point in the interrupt by double clicking it again before exiting the function.

e Press <Go> to run the code from the current ':T
position of the PC.

The code will now run to the infinite loop at the end of main() function. The user LEDs should now be flashing. You can modify the flashing

rate by adjusting the potentiometer on the board.

You have now run the tutorial code and used many of the common features of the debugger. We suggest that you review the rest of the
tutorial code as many functions have important information on the operation of the code, the compiler directives and comments on when

they should or must be used. Please refer to Chapter 7 for more information on the project files.
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Chapter 7. Project Files
7.1. Standard Project Files

The RSK tutorials are configured so that it is possible to provide the same tutorial code on multiple RSK products. This allows the
evaluation of the different processor cores using equivalent code. To achieve this, the following files are common between all device cores

and tool chains.
Each of the tutorial files has a detailed comment section, describing the function of each code entry. Please refer to the source code for

greater detail on the purpose and operation of the compiler specific details.

7.1.1. Initialisation code (resetprg.c / resetprg.h)

This is the entry point of the code after a power on reset. ‘Initialise’ is the entry point defined by the Power on reset vector.
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Source Ad.. | E.| 5. Source

fklclckkkklclckkkklclclzkkiclclckkklclckkkklclckkkklclclzkkiclclckkklclckkkklckkkkkkkkkkkkkkkkkkkkkkkk

* Function Name : power on_reset_pc

* Description : Power on reset function

= This function executes following a power on reset.

= It firat calls hardware initialisation function

¥ & then 'main()' function

* Argument : none

* Return wvalue : none
hhkkkhhhkkkhhhkkkhhi:kkkhhkkkhhhkkkhhhkkkhhi:kkkhhkkkhhhkkkhhhkkkhhkkkkhhkkkhhhk/

#pragma entry power on_reset pc
fpragma section ResetPRG

00000590 void power on reset pc (void)
i
/* Configure Floating-Point Status/Control Registerxr *
00000590 set fpscr(FPSCR_Init):

/* Copy initialized data from ROM to RAM */
000005896 _INITSCT():

/% Initialize the hardware */
00000594 HardwareSetup|():

§ifdef RELEASE

/% Configure and initialize the cache memory */
io_init_cache(}:

/* Cache write back */
io_cache_writeback():
fendif

/* Set Vector Base Register */
000005486 get_vbr((void *) ((char *)&INT Vectors - INT OFF5ET)):

/* BReset 3tatus Register */
000005AF get_cr (SR Init);
000005EC nopl):

/% Use the =zeparate regiszter bank for interrupts */
00000SBE INTC.IENR.BIT.BE = 0Ox01:

/* Di=zable interrupt mask =/
000005DE set_imaski(0):

/% Call user program */
00000SED main () :

/* End of user program */
DO00OSER sleep():

000005EC H
fpragma section

fhkkkhhhkkkhhhkkkhhi:kkkhhkkkhhhkkkhhhl:kl:hhi:kkkhhkkkhhhkkkhhhkkkhhkkkkhhkkkhhhkk

End of function power on reset pc
kkkkkkkkkkkkkklclckkkkklckkkkkkkkklclckkkklclckkkkkkkkkkkkkkklckkkkkkkkkkkkkkkkkkkkkkkf

The call to ‘HardwareSetup()’ configures the external bus interface to access external memory and initialises device hardware and

peripherals before they are accessed by the tutorial software.
The cache memory has been configured for release build only in write-back mode.
After initialisation the ‘main’ function is called.

The call to ‘main()’ will start the main demonstration code.
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7.1.2. External bus and Memory configuration (bus-init.c/bus-init.h)

External bus initialization and cache memory configuration has been implemented in this function. The tutorial project initializes NOR

flash only.

l.."kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhk
* Function Name : ConfigureBusAndMemory

* Dezcription : Configurez the external bus and memory.

* Argument ! none

* Beturn wvalue ! none
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkklf

vold ConfigureBusindMemory (wvoid)
{

/* Configure the C30 space. ®f
init bsc _c=20();:

ll."kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkk

End of function ConfigureBusindMemory
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkklf

16



7.1.3. Board initialisation code (hwsetup.c / hwsetup.h)

Further hardware initialisation should be performed in this function. For debug purposes, the interrupt priority registers are initialised to

zero (as they would be after a power on reset). In the case of the tutorial, the interrupts are configured and the LCD interface is

initialised.

ll."kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkk

Function Name :
Dezscription :

Argument :

]
]
]
]
]
]
]
* Return wvalue :
]

HardwareSetup

Setz up the hardware.

Thi=s function calls the hardware initialization function=s to
configure the CPU operating frequency, port pins & regquired
on-chip modules in order to setup the RSEKE for the main
application.

none

none

kkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkkhkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkkkhkkkkkkkk;

vold HardwareSetup (void)

{
/* Configures CPU clock ®f
configure operating freguency():
/* configure the external Memory */
configure bus and memory():
/* Configures port pins ®f
configure port pins={():
/* Enablez required on-chip peripherals ®f
enable peripheral modules():

}

II."kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

End of function HardwareSetup
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk;

17



7.1.4. Main tutorial code (main.c / main.h)

The display initialisation and string display functions operate on the LCD display module. In addition to the tutorial code several samples
of use of the on chip peripherals are supplied. Check compatibility with a ks0066u controller and pin connection on the schematic before

connecting an LCD module not supplied by Renesas.

II."kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
* Jutline ! main
* Description : Main program. This function calls timer, ADC & LCD
initialisation functions. The user LEDs flashes until
the user presses a switch on the RS3E.
* Argument i none
* Return value ! none
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkf

wold main (void)
{
f* Initialise the IIC port Expanders to default settings */
R IIC3 2 InitDefault():

/* EReset the LCD modules. */
R LCD ImitialiseDisplayl():

/* Display Eeneszas Splash Screen. =/
B _LCD DisplayString (LCD LINEl1, "Renesas");
R_LCD DisplayString(LCD LINE2, NICENAME);

/¥ Flash the user LEDz for some time or until a push button is pressed. */
FlashLED=() :

/* Demonstration of initialised wariables. Use thisz function with the
debugger. ®
Statics Test();

f* Flash the user LEDz at a rate 3t by the user potentiometer (ADC) using
interrupta. */
TimerADC()

/* This function must not exit */
while(l)
{
if{g_toggle leds)
{
ToggleLEDs () ;
g_toggle leds = 0;

II."kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

End of function main
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkf



Chapter 8. Additional Information

Technical Support
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.
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 website.

Global: http://www.renesas.com/

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

Europe: http://renesas.eu
America: http://america.renesas.com
Asia: http://sg.renesas.com

Technical Contact Details

America: techsupport.america@renesas.com
Europe: software_support-eu@Im.renesas.com
Japan: csc@renesas.com

General information on Renesas Microcontrollers can be found on the Renesas website at:

http://lwww.renesas.com/

Trademarks

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

Copyright
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 Electronics Europe Limited.

© 2012 Renesas Electronics Europe Ltd. All rights reserved.
© 2012 Renesas Electronics Corporation. All rights reserved.

© 2012 Renesas Solutions Corporation. All rights reserved.
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