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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.




1RENESAS APPLICATION NOTE

H8/300H & H8/300L Super Low Power Series

Setting the Waiting Time to Cover Clock Stabilization
(Timing of Reset Release and Setting of Wait States)

Introduction

The meanings of the register values used to make the wait setting for the oscillation circuits of H8/300H Super Low
Power Series and H8/300L Super Low Power Series differ across the product range.

This application note describes how to set the oscillation stabilization wait times.
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‘ z H8/300H & H8/300L Super Low Power Series
u EN ESAS Setting the Waiting Time to Cover Clock Stabilization

(Timing of Reset Release and Setting of Wait States)

1. Specifications

This application note describes setting of the oscillation-stabilization waiting time with CERALOCK ™ ceramic
resonators (manufactured by Murata Manufacturing Co., Ltd.) mounted on the board as examples.

2. Description of Functions Code

2.1 Definition of Oscillation Stabilization Waiting Time

Figure 1 shows the oscillation waveform (OSC2), system clock (¢), and microcontroller operating mode when
atransition is made from standby mode, watch mode, or subactive mode, to active (high-speed/medium-speed) mode,
with aresonator connected to the system clock oscillator.

Oscillation waveform (OSC2)

System clock

©)

UL

Waiting state

Oscillation : :
start time | Waiting time i
Standby mode Oscillation stabilization time Active (high-speed) mode
Operating mode  Watch mode o o o or
Subactive mode Oscillation stabilization wait time active (medium-speed) mode

Interrupt accepted

Figure 1 Oscillation Stabilization Waiting Time

REJ06B0645-0100/Rev.1.00 March 2007 Page 2 of 13




- zEN ESNS H8/300H & H8/300L Super Low Power Series

Setting the Waiting Time to Cover Clock Stabilization
(Timing of Reset Release and Setting of Wait States)

Asshown in figure 1, when atransition is made from a mode in which the system clock oscillator is halted to active
(high-speed/medium-speed) mode, the sum of the following two times (oscillation start time and waiting time) is
required.

» Ogcillation Start Time
The time from the point at which the system clock oscillator oscillation waveform starts to change when an interrupt
is generated, until generation of the system clock starts.

e Waiting Time
Thetime required for the CPU and periphera functions to begin operating after generation of the oscillation
waveform frequency and system clock have started, the oscillation amplitude has increased, and the oscillation
frequency has stabilized.

The required oscillation stabilization time is the same as the “ oscillation stabilization time (trc)” at power-on specified
in the AC characteristics. Set STS2 to STS0 in SY SCR1 so that the corresponding period is greater than or equal to trc.

When aresonator is connected as the system clock oscillator, it isimportant to carefully evaluate the characteristics of
the actual circuitry mounted on the board when atransition is made from standby mode, watch mode, or subactive
mode to active (high-speed/medium-speed) mode. Set awaiting time that will allow sufficient increase in

the oscillation amplitude of OSC1 and OSC2. The oscillation start time will differ with the time constant of the circuit
with the resonator mounted, and the components of the constant will include stray capacitances etc.

Therefore, consult with the manufacturer of the resonator when setting the oscillation stabilization waiting time.

If the reset signal is released before the oscillation stabilization waiting time has elapsed, the microcontroller may go
out of control. Make sure to release the reset after the oscillation stabilization waiting time has passed.

Also, verify that OSC oscillation reaches an amplitude of at least 1 V during the waiting time.

2.2 Need to Evaluate Matching

When a crystal or ceramic resonator is connected, the circuit’s overall time constant will differ with the stray
capacitances of the resonator and on-chip circuit and so on. Ask the manufacturer of the crystal or ceramic resonator for
the circuit-matching data, i.e. the characteristics data on the resonator when connected with an actual board.
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- zEN ESNS H8/300H & H8/300L Super Low Power Series

Setting the Waiting Time to Cover Clock Stabilization
(Timing of Reset Release and Setting of Wait States)

2.3 Setting Numbers of CPU-Clock Cycles (States) to Wait

Table 1lisalist of products grouped with others that require the same setting for the waiting period as a number of
cycles.

For al processorsin asingle group of the table, the various settings for bits STS2 to STS0 in system control register 1
(SYSCR1) in the same group (bits STS2 to STS0 in SY SCR1 and bit STS3in SY SCR3 in the case of the H8/38099)
select the same number of CPU cycles. Tables 2 to 6 show the periods selected by the settings of bits STS2 to STSO
bits in the system control register 1 (SY SCR1) of productsin each group (bits STS2 to STSO bitsin SY SCR1 and bit
STS3in SYSCRS3 in the case of H8/38099) at different frequencies.

These bits set the number of cyclesto wait from the start of oscillation by the system clock oscillator to supply of
the system clock. According to the operating frequency, set the waiting time so that it is longer than the time required
for oscillation stabilization.

Table 1 HB8/300H and H8/300L Microcontrollers Grouped by Wait State Settings

Group 1 Group 2 Group 3 Group 4 Group 5
H8/38347 H8/38024R H8/38124 H8/38602R H8/38099
H8/3847S H8/38024S H8/38104
H8/38327 H8/38004
H8/3827S H8/38002S

H8/38076R

H8/38086R

Table 2 Operating Frequency and Number of Cycles Set by the STS2 to STSO0 Bits for Group 1

Bits Waiting Time (unit: ms)
Operating Frequency: Operating Frequency:

STS2 STS1  STS0O  Number of Cycles 2 MHz 1 MHz

0 0 0 8,192 4.1 8.2

0 0 1 16,384 8.2 16.4

0 1 0 32,768 16.4 32.8

0 1 1 65,536 32.8 65.5

1 0 0 131,072 65.5 131.1

1 0 1 2 0.001 0.002

(external clock input)
1 1 0 8 0.004 0.008
1 1 1 16 0.008 0.016

Note: When an external clock is in use, set the STS2, STS1, and STSO bits to 1, 0, and 1, respectively.
Other settings are available; however, when the setting for these bits is other than STS2 =1, STS1 =
0, and STSO = 1, operation may start before the waiting time ends.
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- zEN ESNS H8/300H & H8/300L Super Low Power Series

Setting the Waiting Time to Cover Clock Stabilization
(Timing of Reset Release and Setting of Wait States)

Table 3 Operating Frequency and Waiting Times Set by the STS2 to STSO Bits for Group 2

Bits Waiting Time (unit: ms)
Operating Frequency: Operating Frequency:

STS2 STS1  STS0  Number of Cycles 5 MHz 2 MHz
0 0 0 8,192 1.638 4.1

0 0 1 16,384 3.277 8.2

0 1 0 1,024 0.205 0.512
0 1 1 2,048 0.410 1.024
1 0 0 4,096 0.819 2.048
1 0 1 2 0.0004 0.001

(external clock input)

1 1 0 8 0.002 0.004
1 1 1 16 0.003 0.008

Note: When an external clock is in use, set the STS2 to STSO bits to the values for the external clock input
mode before the mode transition. Also, do not make this setting when an external clock is not in use.

Table 4 Operating Frequency and Waiting Times Set by the STS2 to STSO Bits for Group 3

Bits Waiting Time (unit: ms)
Operating Frequency:  Operating Frequency:

STS2 STS1  STSO  Number of Cycles 5 MHz 2 MHz

0 0 0 8,192 1.638 4.1

0 0 1 16,384 3.277 8.2

0 1 0 32,768 6.554 16.4

0 1 1 65,536 13.108 32.8

1 0 0 131,072 26.216 65.5

1 0 1 2 0.0004 0.001

(external clock input)
1 1 0 8 0.002 0.004
1 1 1 16 0.003 0.008

Note: When an external clock is in use, set the STS2 to STSO bits to the values for the external clock input
mode before the mode transition. Also, do not make this setting when an external clock is not in use.
When using the on-chip oscillator with products from the H8/38104 and H8/38124 groups, we
recommend that you set the number of cycles to 8,192 (STS2 =0, STS1 =0, STS0 =0)
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- zEN ESNS H8/300H & H8/300L Super Low Power Series

Setting the Waiting Time to Cover Clock Stabilization
(Timing of Reset Release and Setting of Wait States)

Table5 Operating Frequency and Waiting Times Set by the STS2 to STSO Bits for Group 4

Bits Waiting Time (unit: ps)

STS2  STS1 STSO Number of Cycles 10 MHz 8 MHz 5 MHz 4 MHz 2 MHz
0 0 0 8,192 819.2 1,024.0 16384 20480  4,096.0
0 0 1 16,384 1,638.4  2,048.0 32768  4,09.0  8,192.0
0 1 0 1,024 102.4 128.0 204.8 256.0 512.0
0 1 1 2,048 204.8 256.0 409.6 512.0 1,024.0
1 0 0 4,096 409.6 512.0 819.2 1,024.0  2,048.0
1 0 1 256 25.6 32.0 51.2 64.0 128.0
1 1 0 512 51.2 64.0 102.4 128.0 256.0

1 1 1 16 1.6 2.0 3.2 4.0 8.0

Table 6 Operating Frequency and Waiting Times Set by the STS2 to STSO Bits for Group 5

Bits Waiting Time (unit: hs)
STS3 STS2 STS1 STSO Number of Cycles 10 MHz 8 MHz 5 MHz 419 MHz 2 MHz
0 0 0 0 8,192 819.2 1,024.0 1,638.4 1,953.3 4,096.0
0 0 0 1 16,384 1,638.4 2,048.0 3,276.8 3,906.5 8,192.0
0 0 1 0 1,024 102.4 128.0 204.8 2442 512.0
0 0 1 1 2,048 204.8 256.0 409.6 488.3 1,024.0
0 1 0 0 4,096 409.6 512.0 819.2 976.6 2,048.0
0 1 0 1 2 0.2 0.3 0.4 0.5 1.0

(external clock input)

0 1 1 0 8 0.8 1.0 1.6 1.9 4.0
0 1 1 1 16 1.6 2.0 3.2 3.8 8.0
1 0 0 0 256 25.6 32.0 51.2 61.0 128.0
1 0 0 1 512 51.2 64.0 102.4 122.1 256.0
1 0 1 0 32,768 3,276.8 4,096.0 6,553.6 7,813.1 16,384.0
1 0 1 1 65,536 6,553.6 8,192.0 13,107.2 15,626.1 32,768.0
1 1 0 0 131,072 13,107.2 16,384.0 26,2144 31,252.3 65,536.0
1 1 0 1 4 0.4 0.5 0.8 1.0 2.0
1 1 1 0 32 3.2 4.0 6.4 7.6 16.0
1 1 1 1 128 12.8 16.0 25.6 30.5 64.0

Note: When an external clock is in use, set the STS3 to STSO bits to the values for the external clock input mode
before the mode transition. Also, do not make this setting when an external clock is not in use.
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‘ z H8/300H & H8/300L Super Low Power Series
u EN ESAS Setting the Waiting Time to Cover Clock Stabilization
(Timing of Reset Release and Setting of Wait States)

2.4 AC Characteristics (Oscillation Stabilization Time: trc)
Tables 7 to 11 show oscillation stabilization time (trc) values given in the AC characteristics for each group.

Table 7 Oscillation Stabilization Time for Group 1 (H8/3827S, H8/3847S)

Applicable Value
Item Symbol Pins Test Condition Min. Typ. Max. Unit Notes
Oscillation trc 0oscC1 Ceramic resonator — 20 45 us See
Stabilization 0SscC2 Vee=22Vto3.6V Reference
Time Ceramic resonators — 80 — 1.
other than the above
Other than the above — — 50 ms
Reference 1  Equivalent Circuit of Resonator (1)
Ls ICSI Rs
—000 | W\
0SCH1 0SC2
Co
| |

e Parameters of Ceramic Resonator (Values from the Manufacturer’s Specifications)
Frequency (MHz)
2 Manufacturer Format
Rs (max.) 18.3Q Murata Manufacturing Co., Ltd. CSTLS4M00G53/56

Co (max.) 36.94 pF
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LENESANS

H8/300H & H8/300L Super Low Power Series
Setting the Waiting Time to Cover Clock Stabilization
(Timing of Reset Release and Setting of Wait States)

Table 8 Oscillation Stabilization Time for Devices in Group 1 (H8/38327, H8/38347)

Applicable Value
Item Test Condition Min. Typ. Max. Unit Notes
Oscillation Ceramic resonator — 20 45 VES See
Stabilization Vec=30Vto55V Reference
Time Ceramic resonators — 80 — 2.
other than the above
Other than ceramic — — 50 ms

resonators

Reference 2

Recommended Resonators (1)

e Parameters of Ceramic Resonator (Values from the Manufacturer’s Specifications)

Oscillation Frequency Manufacturer

Format

Internal C1, C2

2 MHz

4 MHz

10 MHz

Murata Manufacturing Co., Ltd.

CSTCC2M00G53-B0

15 pF + 20%

CSTCC2M00G56-B0

47 pF + 20%

CSTLS4M00G53-B0

15 pF  20%

CSTLS4M00G56-B0

47 pF  20%

CSTLS10M0G53-B0

15 pF % 20%

CSTLS10M0G56-B0

47 pF = 20%
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- zEN ESNS H8/300H & H8/300L Super Low Power Series

Setting the Waiting Time to Cover Clock Stabilization
(Timing of Reset Release and Setting of Wait States)

Table 9 Oscillation Stabilization Time for Devices in Groups 2

Applicable Value

Item Symbol Pins Test Condition Min. Typ. Max. Unit Notes
Oscillation trc 0OSC1 Ceramic resonator — 20 45 VES See
Stabilization 0SsC?2 Vec=22Vto3.6V Reference
Time Ceramic resonators — 80 — 3.

other than the above

Other than ceramic — — 50 ms

resonators

Reference 3  Equivalent Circuit of Resonator (2)

Ls Cs Rs
4/660'\ | |
[
0SCH1 0SC2
Co
| |
[
e Parameters of Ceramic Resonator (Value from the Manufacturer’s Specifications)
Frequency (MHz)
2 4.194 10 Manufacturer
Rs (max.) 18.3Q 68 Q 46 Q Murata Manufacturing Co., Ltd.
Co (max.) 36.94 pF 36.72 pF 32.31 pF
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H8/300H & H8/300L Super Low Power Series
Setting the Waiting Time to Cover Clock Stabilization
(Timing of Reset Release and Setting of Wait States)

LENESANS

Table 10 Oscillation Stabilization Time for Devices in Groups 3

Applicable Value
Item Symbol Pins Test Condition Min. Typ. Max. Unit Notes
Oscillation trc 0OSC1 — — 20 ms See
Stabilization 0SsC2 Reference
Time 4,
Reference4 Recommended Resonator (2)
e Parameters of Ceramic Resonator (Values from the Manufacturer’s Specifications)
Oscillation Internal
Frequency Manufacturer Format C1,C2 Notes

2 MHz Murata Manufacturing Co., Ltd. = CSTCC2MO00G53-B0 15 pF + 20%
CSTCC2M00G56-B0 47 pF £ 20%

10 MHz CSTLS10M0G53-B0 15 pF +20%
CSTLS10MOG56-B0 47 pF £ 20%

16 MHz CSTLS16M0X53-B0 15 pF + 20%

20 MHz CSTLS20M0X53-BO0 15 pF +20%  Not for use with

the H8/38124.

Table 11 Oscillation Stabilization Time for Group 4 and 5

Applicable Value

Item Symbol Pins Test Condition Min. Typ. Max. Unit Notes
Oscillation trc 0OSC1 Ceramic resonator — 20 45 ps See
Stabilization 0OSsC2 Vec=22Vto36V Reference
Time Ceramic resonators — 80 — S.

other than the above

Other than ceramic — — 50 ms

resonators

Reference 5 Recommended Resonator (3)

e Parameters of Ceramic Resonators (V alues from the Manufacturer’ s Specifications)

Oscillation Frequency Manufacturer Format Internal C1, C2

2 MHz Murata Manufacturing Co., Ltd. CSTCC2M00G53-B0 15 pF £ 20%
CSTCC2M00G56-BO0 47 pF + 20%
4.19 MHz CSTLS4M19G53-B0 15 pF + 20%
CSTLS4M19G56-BO0 47 pF £ 20%
10 MHz CSTLS10M0G53-BO0 15 pF + 20%

CSTLS10M0G56-B0

47 pF + 20%
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- zEN ESNS H8/300H & H8/300L Super Low Power Series

Setting the Waiting Time to Cover Clock Stabilization
(Timing of Reset Release and Setting of Wait States)

3. Setting Periods of Waiting to Cover Oscillation Stabilization

The following describes how to set oscillation stabilization wait time when the H8/38099 product is used with
aCERALOCKLO ceramic resonator (10 MHz, CSTL S10M0G53-B0) manufactured by Murata Manufacturing Co., Ltd.
The oscillation stabilization wait time is represented by the formula below.

Oscillation stabilization time
= oscillation start time + the number of cycles (“states”) of waiting > oscillation stabilization time (trc)
Oscillation stabilization time (t..): typ.: 20 ps,

max.: 45 us (see Table 11.)

The number of cycles (“states’) of waiting is set as shown in Table 6. For example, when the STS3, STS2, STS1, and
STSO bitsare set to 1, 0, 0 and 1 respectively, the number of cyclesis512, 51.2 .

In this case, the waiting time setting to ensure normal operation of the CPU and peripheral functionsis51.2 ps.

If the above setting leads to a malfunction in the CPU or peripheral functions, change the setting of the STS3 to STSO
bits to increase the number of cycles of waiting, and then use the product.
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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.

© 2007. Renesas Technology Corp., All rights reserved.
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