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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.




XENESANS APPLICATION NOTE
SH7146/SH7149 Group

Activation of the A/D Converter using Compare-Match on MTU2 channel O

1. |Introduction

This application note describes the procedure to execute the sample program on the Renesas Technology CPU board with
the E10A-USB emulator.

1.1 Specifications

MTUZ2 channel 0 activates the A/D converter using compare match with TGRE_0, and the result of A/D conversion is
stored to on-chip RAM. Three rounds of A/D conversion on analog input channel 0 (ANO) proceed, and the timer counter of
MTU2 channel 0 stops counting.

1.2 Modules Used

o 10-bit A/D converter
e Multi-function timer pulse unit 2

1.3 Applicable Conditions
MCU SH7149
Operating Frequency Internal clock: 80 MHz
Bus clock: 40 MHz
Peripheral clock: 40 MHz

Integrated Development Renesas Technology Corp.

Environment High-performance Embedded Workshop Ver.4.04.01

C compiler Renesas Technology SuperH RISC engine Family
C/C++ compiler package Ver.9.02 Release 00

Compiler options -cpu=sh2 -include="$(WORKSPDIR)\inc"

-object="$(CONFIGDIR)\$(FILELEAF).obj" -debug -gbr=auto -chgincpath
-errorpath -global_volatile=0 -opt_range=all -infinite_loop=0
-del_vacant_loop=0 -struct_alloc=1 —nologo

1.4 Directory Configuration of the Sample Program
The sample program consists of the following directories.

,,_J Application note directory (stores all of sample.)

7 Application note text (This file)

— readme_e.txt (explains how to use the sample project workspace.)

— FH_JI workspace (stores the sample project workspace.)

L F'_J' Sample project workspace directory

Figure 1.1 Directory Configuration
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Note: Names of the application note directory, application note text (this file), or sample project workspace directory
depends on the application note referred.

2. Downloading the Sample Project Workspace

Copy the "sample project workspace directory" into the working directory of the host computer (*WorkSpace™). When the
sample project workspace directory is created with a read-only attribute, cancel the read-only attribute. Do not use double-
byte characters in the directory path. Presence of such characters may cause the wrong operation of the cross tools.

The explanation below assumes that the sample project workspace directory has been copied to the working directory of
"C:\WorkSpace".

3. CPU Board and E10A-USB Startup Procedure

(1) Connect the host computer and the EL0A-USB emulator.

(2) Connect the CPU board and the ELI0A-USB emulator. (Do not turn ON the power for the CPU board yet.)

(3) Select [Start] menu, -> [All Programs] -> [Renesas] -> [High-performance Embedded Workshop] (folder)
-> [High-performance Embedded Workshop].

(4) The [Welcome!] dialog box shown below will appear.

(5) Select the "Browse to another project workspace™ radio button, and click "OK".

—Options: oK I
I " Create a new project workspace Cancel |
. 0 Epen & recent project morkepase; Bdminiztration.. |

S

- |
—' & Browse to another project workspace

Figure 3.1 [Welcome!] Dialog Box

Note: A project workspace is a user’s working area to store projects and their configurations. A project consists of a
configuration necessary to create programs or final binary files and a set of files. For more information about the
project workspace, refer to the "SuperH RISC engine High-performance Embedded Workshop 4 User’s Manual".
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(6) The [Open Workspace] dialog box shown below will appear. Specify the directory as below in the dialog box. This
application note describes an example to execute the "sh7149 adc_1cycle".

- Directory that stores the sample project workspace:
"C:\WorkSpace\sh7149 adc_1cycle"

(7) After specifying the directory, select the following file and click "Select" to open.

Lok irr Il.f,\ sh7149 adc 1cycle j - £ Eo-

inc
sample

src
ish7149 adc loycle bws

File name: Ish?1 49_adc_loycle hws | Select I
Files of type:  |HEW Workspaces [*.hws] =] Cancel |
A

Figure 3.2 [Open Workspace] Dialog Box

Note: The dialog box that indicates the directory in the workspace has been moved may appear at the first time. Click
"Yes" to continue.
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(8) The [Select Emulator mode] dialog box will appear. Select the item for the Device and for the Mode. Then, click "OK".

Select Emulator mode x|

+ E104-USE Emulator

™ “whiting Flash memary

ak. I Cancel |

Figure 3.3 [Select Emulator mode] Dialog Box

Note: A message "Please choose driver” will appear at the first time. Click "OK" to show the following window to select
the driver. Select "Renesas E-Series USB Driver".

Driver Details

— Details
|rterface: IUSE interface j
Channel: |E104USE: [Cortl] - [Part2] |

— Canfiguration

Canfigure... |

Cloze

Figure 3.4 [Driver Details] Dialog Box
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(9) Following dialog box will appear. Leave the dialog box, and turn ON the power for the CPU board. Then, press the reset
button on the CPU board and click "OK" on the dialog box as shown in Figure 3.5.

x

' E Please reset the user system and press <Enter= ey,
L

Figure 3.5 Dialog Box to request the Reset signal input

(10) The [System Clock] dialog box will appear. Enter the input clock frequency for the target device, and click "OK".
10.00 (MHz) is entered in this example.

x|
Clock: UL MHz

Set the frequency of the ciystal resonator connected to the MCL Cancel |
ift uze or the extermal clock being input.

Figure 3.6 [System Clock] Dialog Box

(11) The [ID Code] dialog box will appear. Enter a desired 1D code (within eight alphanumeric characters), tick the [New
ID code] check box, and click "OK". This eight-digit ID code is necessary for the securing the flash memory.

ID Code

Pleaze input I Code

|1 2345678

v Mew D code

ak. I Cancel |

Figure 3.7 [ID Code] Dialog Box

Note: For securing the flash memory, enter a desired ID code; however, "H'FFFFFFFF" cannot be set as the 1D code.
When activating the High-performance Embedded Workshop on the EL0A-USB emulator mode after this setting,
enter the ID code that is set here, and clear the [New ID code] check box. When entering the wrong ID code or
[New ID code] check box is not cleared, the content of flash memory will be erased.
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(12) The [Connecting] dialog box will appear, and the system starts to connect the EL0A-USB emulator.

Connecting

Downloading FPGA data =
Downloading firmware

Figure 3.8 [Connecting] Dialog Box

Note: If the reset signal cannot be detected, the dialog box below will appear. Click "Retry", and press the reset button on
the CPU board. The window as Figure 3.5 will appear, and press the reset button on the CPU board again.

heushza X
] Can not find [RESET signal.
[} Please check JRESET and Ycc,

Rekry | Ignore |

Figure 3.9 [Cannot find/RESET signal] Dialog Box
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(13) When the message "Connected" appears in the [Output] window of High-performance Embedded Workshop, the
E10A-USB emulator startup is now completed.

Hoioraiar|2i8r|o | 2d|?

Flash memory wricing ...
Flash wemory write end
Connected

4 I }I\ Build )\Debug ;{ Find in Files 1 )\ Find in Files 2 )\ Macra )\ Test }\ Wersion Contral j‘

Ready R

Figure 3.10 [Output] Window
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4. E10A-USB Emulator Connection Error Dialog
When the E10A-USB emulator does not start up, the following dialog box will appear.

(a) When the dialog box appears, the CPU board system power may not be supplied. Check the power supply of the CPU

board.
heushza X
] Can not find /RESET signal.
» Flease check JRESET and Yee,

Retry | Ignore |

Figure 4.1 [Cannot find/RESET signal] Dialog Box

(b) When the following dialog box appears, the H-UDI pins and the H-UDI port connector may not be connected correctly.
Check the connection between the H-UDI pins and the H-UDI port connector.

N |

& Check the connection between the H-LID| ping and the H-UD| port connector.

Figure 4.2 [Check the connection] Dialog Box

(c) When the following dialog box appears, the EL0A-USB emulator firmware may not be set up correctly. Use the setup
tool or the license tool to for device group addition to set up the firmware for the device group to use.

& The product currently connected is not the SHxoo: BE10A=USEB Emulator,

Figure 4.3 [The Product Currently Connected] Dialog Box
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(d) When the following dialog box appears, the version of the firmware set up in the E1J0A-USB emulator may be old. Use
the setup tool to set up the appropriate version of the firmware.

The version of the emulatar firmware is incormect
FPlease set up the emulator by using the setup tool,

Figure 4.4 [The version of the emulator firmware is incorrect] Dialog Box

(e) If the driver has not been set up correctly, the following dialog box will appear.

heuzhZa

' Driver Errar: Mo available communication devices found.
L

Unable to restore previous configuration for
E7/E10 Emulatar USE Driver. Will attempt to zet default values instead.

Figure 4.5 [Unable to restore the previous driver setting] Dialog Box
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5. Downloading the Sample Program

This section describes how to download the load module of the sample program.

(1) Download the sample load module

Select [Debug] menu, -> [Download Modules] to select the sample load module "sample.abs". Figure 5.1 shows the
download operation window.

E:ﬁ:isample - High-performance Embedded Workshop
File Edit View Project Build | Debug Setup Tools Test ‘Window Help

” D@ W@ |& | o[ ebugsessions. I“l ﬁ' ‘& Hﬁ & [ 4 % |[Debug | |[SessionsH71465eries E = |
||EF B Bt B @ @ Debuasetines 8 § | |
[=[f reset cPU

ER] <h7149_adc_Tcycle Elee .
=B I@ sample .
@ C source file Reset Go Shift+F5
E ------ . maih.c % Free Go
E| a COmmaon

+
¥ cpac 1 (50 T EUrsar
dbect o | Tz 585 PC To Cursor

hwgetup RUM...

intpro.c | . Display PC Chrb-Shift+
resetprg.
: wecttblc £ StepIn F11
E| a Download modul T Step Over F10
L L] sample.abs - (F step out Shift+F11
B- 4 Dependencies

indefine.h N
stackscth Step Mods

. typsdsfine.h Halt Erogram
: vecth D g

Step...

Initialize
! Conneck
F Disconnect

Save Memary. ..

Verify Memory, ..

n Configure Eyverla.. .

ugsample

Unload Modules All Download

A IEENET =

Figure 5.1 [Download Operation] Window
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(2) Download completed

When downloading the sample load module is completed, the program counter will appear in the "resetprg.c” (See
Figure 5.2).

{Misample - High-performance Embedded Workshop - [C:\WorkSpace'sh7149_adc_1cycle' src',common’,resetprg.c]

<7 File Edit Wiew Project Build Debug Setup Tools Test ‘Window Help

Pedd 8| 2w @ JJE&I R LR ) HJ £ 4 {[Debug | |[sessionsH71465eres_E 7] |
GEERAERPET . |[OF|E 08 2 ® W[EH|E|
= =l
"CPU | [=-& 49_adc_ ||
=-E sample :
reset" 2-E3 C source file Line Source Ad... | E.| 5. Source
button main.c 63 ﬂ‘""FUNC COHHENT ENDFFFF****************ﬁ**ﬂ‘ﬁ***ﬁ***ﬁ***ﬁ***ﬁ***:
COMmmon 64 000008500 woid PowerolN Reset PC(woid)
X cpoc 65 {
dbsct.c -1 == /% ==== HardwareZSetup Function ==== %/
hwzetup.c 67 00000500 ( l1>D Hardwareletup (] ; /% Use Hardware Setup */
intprg.c 68 N’
reseftprg.c (=] f® ==== Initializing Zectionk,D ==== %/
g vecttbl.c 70 |00000S06 _INITICT()
Download modules 71
P zample.abs - 00000000 v f# ==== VER setting ==== %/
Ela Dependencies T3 |0000050C set_vhbr({void *) ((_UBYTE *)&INT Vectors - INT OFF3ET)):
& indefine.h 74
- stackscth 75 i/ f _CALL_INIT(): /% Bemove the comment whe
- typedefine.h 76
; vecth 77 /i _INIT IOLIE(): /% Use SIN I/0 */
78
79 £ errno=0; /% Remove the comment whe
S0 L srand( (_UINT)1): /% Remowve the corment whe
51 i _s1ptr=NULL; /% Remove the comment whe
g2
g3 /% ==== Fratus Register setting ==== %/
§4 |00000514 get_cr (3R _Init);
55 |(DDDOOS1A nop () ;
86
g7 J/* ==== main Function call ==== #/
85 |00000&1C main() :
=11
20 4 _CLOSEALL(): /7 Use SIN If0 #/
91
92 i _CALL_END{]): /% Remowe the comwent whe
o
Eee [BT (<N =] o resetpgs |

Figure 5.2 [Download Completion] Window

Note: Press the "CPU reset" button of the High-performance Embedded Workshop to show the program counter.

REJO5B1265-0100/Rev.1.00 March 2009 Page 11 of 15




’ z SH7146/SH7149 Group
u E N ESAS Activation of the A/D Converter using Compare-Match on MTU2 channel 0

(3) Execute the program

Select "Go" from the [Debug] menu to execute the program (See Figure 5.3).

ample - High-performance Embedded Workshop - [C:WorkSpace'sh7149_adc_1cycle' src,common'resetprg.c]

<7 File Edit Wiew Project Build Debug Setup Tools Test ‘Window Help

DSE@ & 2 & JJEM i T HJ = ¥ {[Debug | |[sessionsH71465eres_E 7] |
E@EEI T IR ]
AT =l
o - BEE
button Line Source Ad... | E.| 5. Source
63 ﬂ‘""FUNC COHHENT END|'|'|'|'1‘ﬂ‘ﬂ‘ﬂ‘1‘ﬂ‘ﬂ‘ﬂ‘1‘%‘ﬂ‘ﬂ‘tﬂ‘ﬂ‘ﬂ‘t***t***ﬁ***t***t***t***:
g4 |00000500 woid PowerolN Reset PC(woid)
65 {
(=11 /% ==== HardwareZSetup Function ==== %/
67 00000800 o Hardwareletup (] ; /% Use Hardware Setup */
65
69 f® ==== Initializing Zectionk,D ==== %/
L] wvectthl.c 70 |00000S06 _INITICT()
429 Download modules 71
E zample.abs - 00000000 72 /% ==== YER zetting ==== %/
Ela Dependencies T3 |0000050C set_vhbr({void *) ((_UBYTE *)&INT Vectors - INT OFF3ET)):
: iodefine.h 74
stackscth 75 L _CALL_INIT(): /% Bemove the comment whe
typedefine.h 76
vecth 77 /i _INIT IOLIE(): /% Use SIN I/0 */
78
79 £ errno=0; /% Remove the comment whe
S0 L srand( (_UINT)1): /% Remowve the corment whe
51 i _s1ptr=NULL; /% Remove the comment whe
g2
g3 /% ==== Fratus Register setting ==== %/
§4 |00000514 get_cr (3R _Init);
§5 |00000S14 napil;
86
g7 J/* ==== main Function call ==== #/
85 |00000&1C main() :
=11
20 /i _CLOSEALL(): /7 Use SIN If0 #/
91
=}] I _CALL_END{]): /% Remowve the corment whe
o
Eee [BT (<N =] o resetpgs |

Figure 5.3 Executing the Program

Notes:
(1) The contents of the "resetprg.c'" may depend on the version of the sample program.

(2) If an error occurs or the sample software does not operate correctly, the hardware or software may not have been set up
correctly. Check the setup procedures described in the installation manual.

REJO5B1265-0100/Rev.1.00 March 2009 Page 12 of 15




’ z SH7146/SH7149 Group
u E N ESAS Activation of the A/D Converter using Compare-Match on MTU2 channel 0

6. More Information

MCU Evaluation Board User’'s Manual
SH7149 CPU Board (M3A-HS49) User’s Manual (REJ10J0917-0100/Rev.1.00)

Hardware Manual
SH7146 Group Hardware Manual (REJ09B0229-0300/Rev.3.00)

Reference Application Note
SH7080/SH7146/SH7125/SH7200 Series: Activating the A/D Converter Using Compare-Match on MTU2 channel 0
(REJO6B0479-0100/Rev.1.00)

Note: Use the latest version on the Renesas Technology Website when referring to the manual.
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Website and Support

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

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

Revision History

Description
Rev. Date Page Summary

1.00 Mar.11.09 — First edition issued

All trademarks and registered trademarks are the property of their respective owners.
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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.

© 2009. Renesas Technology Corp., All rights reserved.
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