To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com
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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

RX Family C/C++ Compiler Package

APPLICATION NOTE : < Reference> Data of Library

This document publishes the number of execution cycles of mathematical function
library and runtime routine(runtime library) , for the C/C++ Compiler V.1.00 for the
RX family

1.
11

Mathematical Function Library

Condition of measurement

Compiler  : C/C++ Compiler V.1.00.00 for the RX family

Build Condition : A standard library is created with the condition of
showing in Table 1.1.

Table 1.1 The Conditions for Creating a Standard Library

Condition Options for Creating Library
cpu endian denormalize round fpu/nofpu dbl_size
1 RX600 little off zero nofpu 4
2 RX600 little off zero nofpu 8
3 RX600 little off zero fpu 4
4 RX600 little off zero fpu 8
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1.2 Number of Execution Cycles

Table 1.2 Execution Speed of Floating Point Library Functions (RX600)

CPU RX600 RX600 RX600 RX600
Conditions for 1 2 3 4
Creating Library
sinf 236 233 122 120
cosf 246 242 118 117
tanf 556 551 185 185
asinf 1,330 1,324 186 186
Single- acosf 1,683 1,670 197 197
precision atanf 230 229 154 153
logf 249 242 168 168
sqrtf 107 105 106 107
expf 223 218 138 137
powf 5,018 4,928 619 620
sin 236 3,008 122 3,009
cos 246 2,977 117 2,979
tan 556 4,410 186 4,408
asin 1,472 5,091 185 5,089
Double- acos 1,683 4,526 198 4,525
precision atan 231 3,972 154 3,971
log 248 3,958 167 3,958
sqrt 107 1,943 107 1,943
exp 223 3,107 138 3,108
pow 5,018 8,098 620 8,105

Note: Cycle units. The error margin is included in measurements.
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RENESAS APLICATION NOTE

2. Runtime Routine(Runtime Library)

2.1 Condition of measurement
Compiler  : C/C++ Compiler V.1.00.00 for the RX family
Build Condition  : A runtime library is created with the condition of
showing in Table 2.1.

Table 2.1 Library Creation Options
cpu endian denormalize round fpu dbl_size

RX RX600 little off zero nofpu 4

2.2 Number of Execution Cycles

Table 2.2 List of Runtime Routine Speeds/FPL Speeds (1)

No. Type Function Name Stack Number of
Size Execution Cycles
RX600
1.1 Add __COM_ADDf 4 58/74
21 Substract __COM_SUBf 4 60/76
31 Multiply __COM_MULf 4 52
41 Divide __COM_DIVf 4 478
51 Convert __COM_CONVf32s 4 31
52 __COM_CONVf32u 4 32
T5.3 rloating __ COM_CONV32sf 4 14/48
54 ons __COM_CONV32uf 4 10/44
6.1 Compare __ COM_CMPLTf 4 17
6.2 __COM_CMPGTf 4 17
6.3 ~_COM_CMPLEf 4 17
6.4 __COM_CMPGEf 4 17
6.5 __COM_CMPEQf 4 9
6.6 __COM_CMPNEf 4 10

Note: Cycle units. The error margin is included in measurements.
The routine that number of execution cycles is greatly different depending on the input
value publishes each of the minimum pattern and the maximum pattern.
[minimum/maximum]

About dbl_size 4 in Table 2.1 Library Creation Options

From 1.1 to 6.6

This result is the speed of the runtime library generated when -dbl_size=4 is specified and
float type and double type are used.

From 7.1 to 7.16

This result is the speed of the runtime library generated when -dbl_size=8 is specified and
double type is used.
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RENESAS APLICATION NOTE

Table 2.2 List of Runtime Routine Speeds/FPL Speeds (2)

No. Type Function Name Stack Number of
Size Execution Cycles
RX600
7.1 long double __COM_ADDd 12 87/118
7.2 __COM_SUBd 12 89/120
73 ~ COM_MULd 12 99
74 __COM_DIvd 12 628/681
75 __COM_CONVd32s 4 28
76 __COM_CONVd32u 4 30
7.7 ~ COM_CONV32sd 4 8/135
7.8 Fioating __COM_CONV32ud 4 8/129
7.9 point __COM_CONVfd 4 19
'7.10 operations __COM_CONVdf 4 39/50
711 ~_COM_CMPLTd 12 26
712 ~_COM_CMPGTd 12 26
7.13 ___COM_CMPLEd 12 27
714 __COM_CMPGEd 12 26
7.15 ~_COM_CMPEQd 12 25
7.16 ~_COM_CMPNEd 12 25

Note: Cycle units. The error margin is included in measurements.
The routine that number of execution cycles is greatly different depending on the input
value publishes each of the minimum pattern and the maximum pattern.
[minimum/maximum]
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RENESAS APLICATION NOTE

Table 2.2 List of Runtime Routine Speeds/FPL Speeds (3)

No. Type Function Name Stack Number of
Size Execution Cycles
RX600
8.1 ~_COM_MUL64 4 9
8.2 __COM_DIV64s 8 47/593
83 ~_COM_DIV64u 4 25/579
84 ~ COM_SHLL64 4 14
85 ~_COM_SHLR64 4 15
8.6 __COM_SHARG64 4 15
8.7 __COM_CONVf64s 4 19/35
88 __COM_CONVf64u 4 20/35
"8.9 long long __COM_CONVd6ds 4 21/45
8.10 __COM_CONvVd64u 4 22/46
8.11 __COM_CONV64sf 4 16/175
8.12 __COM_CONV64uf 4 13/172
813 __COM_CONV64sd 4 15/174
8.14 __COM_CONV64ud 4 12/170
8.15 __COM_MOD64s 4 38/522
'8.16 ~_COM_MOD64u 4 19/511
817 __COM_CMPLT64s 4 7
8.18 __COM_CMPLT64u 3 4
'8.19 __COM_CMPGT64s 3 4
820 __COM_CMPGT64u 3 4
821 __COM_CMPLE64s 3 4
822 __COM_CMPLE64u 3 4
'8.23 ~_COM_CMPGE64s 3 4
8.24 __COM_CMPGE64u 3 4
8.25 ___COM_CMPEQ64 3 4
8.26 __COM_CMPNE64 3 4
8.27 __COM_BFSET64s 3 8
8.28 ___COM_BFSET64u 3 8
8.29 __COM_BFGET64s 3 4
8.30 __COM_BFGET64u 3 4

Note: Cycle units. The error margin is included in measurements.
The routine that number of execution cycles is greatly different depending on the input
value publishes each of the minimum pattern and the maximum pattern.
[minimum/maximum]
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Website and Support <website and support>

Renesas Technology Website

http://www.renesas.com/

Inquiries

http://www.renesas.com/inquiry

csc@renesas.com

Revision Record <revision history,rh>

Description

Rev. Date Page Summary

1.00 Oct.1.09 — First edition issued
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RENESAS APLICATION NOTE

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:

(2) 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.

REJ06J0083-0100 /Rev.1.00 2009.10 Page 7 of 7



	1. Mathematical Function Library
	1.1 Condition of measurement  

	2. Runtime Routine(Runtime Library)
	2.1 Condition of measurement
	2.2 Number of  Execution Cycles




