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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.




RENESANS APPLICATION NOTE

SH7211 Group
BSC SDRAM Interface Settings Examples

Introduction

This application note introduces the SDRAM interface functions of the SH7211 bus state controller (BSC) SDRAM
interface and presents a connection example.

Target Devices

SH7211

Contents
O o (=1 = Lo PP PRSPPI 2
2. The APPlICAtiON EXAMPIE ......eoeiiiiiiiiiiii ettt e ettt e e e e e e e s e bbb e e e e e e e e e e aanbeeeeeeaaanes 3
R T Y= 10 ] o] (=3 =d (oo | = o [ R PTORPPPERTRRURTPPPR 8
4. ReferenCe DOCUMENTS .......cuiiiiieiieie ettt ettt s e sn e e r e mn e sn e e s e e neennres 11

REJ06B0829-0100/Rev.1.00 February 2009 Page 1 of 12



’ z SH7211 Group
u EN ESAS BSC SDRAM Interface Settings Examples

1. Preface

1.1 Specifications

This application usesa 16 MB (8M words x 16 bits) SDRAM, and connectsto it with a 16-bit bus width.
This application uses the SH7211 SDRAM interface functions and initializes the SDRAM.

1.2 Functions Used
Bus state controller (BSC)

1.3 Application Conditions

Microcontroller: SH7211
Operating frequency: Internal clock - 160 MHz
Bus clock - 40 MHz
Peripheral clock - 40 MHz
MTU2S clock - 80 MHz
A/D converter clock - 40 MHz
C compiler: Renesas Technology Corp.
SuperH RISC Engine Family C/C++ Compiler Package Version 9.01, Release 01
Compiler options: The default settingsin the HEW file (-cpu=sh2a -debug -gbr=auto -chgincpath -global_volatile=0
-opt_range=all -infinite_loop=0 -struct_alloc=1 -nologo)

1.4 Related Application Notes

The sample program in this document has been verified under the setting conditions in the SH7211 Initial Settings
Application Note. Refer to that document in conjunction with this application note.
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2. The Application Example

2.1 Operational Overview of the Functions Used
This application uses the SH7211's bus state controller (BSC) to control externally connected SDRAM. Table 1 lists the

specifications of the SDRAM used in this application and figure 1 shows the memory map.

Table 1 SDRAM Specifications

Item SDRAM specification
Product No. EDS1216AATA-75E
Bus width 16 bits
Capacity 2 MB (16 bits x 1 Mword) x 1
Package 48 pin TSOP (20 x 12mm)
SH7211 Address
I Memory space
H'0C00 0000 H'0C00 0000
e SDRAM : 16 MB
H'OCFF FFFF
CS3 space: 64 MB
Unused
H'OFFF FFFF H'OFFF FFFF
|
|
|
Figure 1 SDRAM Related Memory Map
REJ06B0829-0100/Rev.1.00 February 2009 Page 3 of 12
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Figure 2 shows a sample SDRAM connection circuit and table 2 lists the SH7211 pin functions. Since all pins are set to
I/O port operation as the initial pin function, applications must use the pin function controller (PFC) to switch the pin
functions as required.

SH7211 EDS1216AATA
(8M Word x 16bit)
A14 »| BA1
A13 » BAO
1
A12-A1 | A11-A0
CK AN »| CLK
CKE ° »| CKE
g g g % See note.
CS3 ® »| CS#
RASL »| RAS#
CASL »| cAs#
RD/WR > WE#
DQMLU » DQMU
DQMLL > DQML
16
D15-D0 | »| DQ15-DQO
Figure 2 SDRAM Connection Circuit Example
Table 2 SH7211 Pin Functions
SH7211 pin 1/0 Initial pin function Function
Ald to Al Output PA14 to PAL Address bus
D15 to DO I/O PD15 to PDO Data bus
CK Output PB3 Clock output
CKE Output PB4 Clock enable (See note.)
CSs3 Output PB17 Chip reset
RASL Output PB5 RAS signal
CASL Output PB6 CAS signal
RD/WR Output PB1 Read or write signal
DQMLU Output PB9 Byte write command for D15 to D8
DQMLL Output PB8 Byte write command for D7 to DO

Note: The pin handling for the CKE pin differs depending on the SDRAM used.
This pin should be either pulled up or pulled down as required by the SDRAM actually used.

REJ06B0829-0100/Rev.1.00 February 2009 Page 4 of 12
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2.2

Setup Procedure for the Functions Used

Table 3 lists sample settings for the bus state controller. See chapter 8, Bus State Controller, in the SH7211 Group
Hardware Manual for details on the BSC module. Figure 3 shows a bus state controller setup procedure example.

Table 3 Sample Bus State Controller Settings

Register Address Value Function
CS3 space bus control  H'FFFC 0010 H'1000 4400 e IWW][2:0] = B'001
register (CS3BCR) Inserts 1 idle cycle as the write-read/write-
write interval idle
e TYPE[2:0]="B'100": SDRAM
e BSZ[1:0] = B'01: Bus width: 16 bits
CS3 space wait control  H'FFFC 0034  H'0000 0091 e WTRP[1:0] = B'00

register (CS3WCR)

Precharge complete wait cycle count: No
wait cycles

¢ WTRCD[1:0] = B'00
ACTV command -> READ/WRIT command
interval wait cycle count: No wait cycles

e A3CL[1:0]=B'01
Area 3 CAS latency: 2 cycles

¢ TRWL[1:0] = B'10
WRIT(A) command -> auto precharge/PRE
command cycle count: 2 cycles

¢ WRTC[1:0] =B'01
REF command/self refresh clear -> ACTV
command cycle count: 3 cycles

SDRAM control register H'FFFC 004C  H'0000 0809

(SDCR)

e RFSH=1
Refresh control: Perform refresh operations
¢ RMODE =0

Refresh control: Perform auto refresh
operations

e BACTV=0

Bank active mode: auto precharge mode
e A3ROWI[1:.0]=B'01

Area 3 row address bit length: 12 bits
e A3COL[1:0]=B'01

Area 3 column address bit length: 9 bits

Refresh time H'FFFC 0050 H'A55A 0010 e CKSJ[2:0]=B'010
control/status register Clock select: Ba/16
(RTCSR) e RRC[2:0] = B'000
Refresh count: 1
Refresh time constant H'FFFC 0058 H'A55A 0027 *: The refresh request interval will be as follows
register (RTCOR) when clock select is set to By/16.
1 cycle: 400 ns (400 MHz/16 = 2.5 MHZz)
Refresh refresh interval for this SDRAM: 15.625
ps per operation (4096 refresh cycles every 64
ms)
15.625 us/400 ns = 39 cycles/refresh count
REJ06B0829-0100/Rev.1.00 February 2009 Page 5 of 12
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START

Pin function controller (PFC) setup

Y

CS3 space bus control re

gister (CS3BCR) settings

Y

CS3 space wait

control register

(CS3WCR) settings

Y

SDRAM control register (SDCR) settings

Y

Refresh time control register (RTCOR) settings

Y

Refresh time conti

rol/status register

(RTCSR) settings

Y

Has idle period elapsed?

o
~f

«PACRL4 to 1 ‘A14 to A1
«PDCRL4 to 1 :D15 to DO
+«PBCRH1 :CS3

«PBCRL3 :DQMLL, DQMLU
«PBCRL2 :CKE, CASL, RASL
« PBCRL1 ‘RD/WR, CK

Function: Multiplexed pin selection
o CS3BCR settings
Functions
- Inter-cycle idle insertion setting
- Memory type: SDRAM
- Endian specification
- Data bus width setting
o CS3WCR settings
Functions
- Precharge complete wait cycle count setting
- ACTV command -> READ(A)/WRIT(A) command interval wait cycle
insertion setting
- Area 3 CAS latency setting
- Precharge activation wait cycle count setting
- REF command/self precharge clear -> ACTV/REF/MRS command
interval idle cycle count setting
e SDCR settings
Functions
- Deep power down mode setting for low-power SDRAMs
- Refresh enable and execute method setting
- Power down mode
- Area 3 row address bit count
- Area 3 column address bit count

 RTCOR settings *: There register is write protected (the upper 16 bits must be Oxa55a)
Functions
- Setting the refresh request interval for the SDRAM
- Refresh count

* RTCSR settings *: There register is write protected (the upper 16 bits must be Oxa55a)
Functions
- Interrupt enable/disable setting during timer counting

NO

Write the SDRA

M mode register

- Selection of the clock that increments the refresh timer counter (RTCNT)
- Refresh count selection

 SDRAM requires certain amount of idle time when power is first applied.

» Write to the SDRAM mode register *: The set value is specified with the address value.
Functions
- Burst length setting
- Wrap type setting
- CAS latency setting

Figure 3

Bus State Controller Setup Procedure (CS3 space)
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Figure 4 shows an SDRAM single read/write timing example when the bus clock is 40 MHz.

SDRAM SINGLE READ SDRAM SINGLE WRITE ———————#|
1
tRC tRC
— tRCD— — tRCD tDPL tRP —]
tRAS tRP: tDAL
tRAS
tcyc
(25ns) Tr Tel Tew Td1 Tde Tr Tel Trwl1 Trwi2
ACT READA DESEL DESEL DESEL ACT WRITA DESEL DESEL

cko NN A

CKE
1CSD tcSD tcSD tH
= |8t - tHI tsl tCSD
CS3
{RASD {RASD
sl sl
RASL {RASD | tRASD
iH tHl

tCASD, tCASD,
—_:I_ tsl tsl

CASL tCASD tCASD
e [T tH
-

tRWD

i

t ’l

RDWR EtRWD
tHI
tDOMD1 tDOMD1 |tDOMD1 tDOMD1
> tSI tHI i tSI tHI
DQMUU-LL \ / \ \ / |
tAD1
tAD1 i tAD1 | sl tAD1 | | sl
MA0-9, 11 ( X ) X |
tAD1 tAD1
tHI tHI
tAD1
MAIO ( ) / |
tAD1
BAO-1 ( ( ( ( |
tWDD2
tRDS2 tRDH2 S|
tAC tOH BHDH2
ady tHI
D0-15 Data X_\, ¢

Figure 4 SDRAM Single Read/Write Timing Example

REJ06B0829-0100/Rev.1.00 February 2009 Page 7 of 12




’ z SH7211 Group
u EN ESAS BSC SDRAM Interface Settings Examples

3. Sample Program

1

2 *
3 *
4 *
5 *
6 *
7 *
8 *
9 *
10 *
11 *
12 *
13 *
14 *
15 *
16 *
17 *
18 *
19 *
20 *
21 *
22 *
23 *
24 *
25 *
26 *
27 *
28 *
29 *
30 *
31

32

33

34

35

36

37

38

39

40

Syst em Name :
Fil e Nane
Ver si on
Content s
Model

CPU

Conpi | er

cs

not e

/*““ FI LE mm““*************************************************************

SH7211 Sanpl e Program
bsc_sdramc

1. 00. 02

SH7211 SDRAM I nitial Setting
MBA- HS11

SH7211

SHC9.1.1.0

none

<Not es>

This sanple programis provided for reference
purposes; its operation is not guaranteed.

Thi s sanple program may be used for reference
pur poses when devel opi ng user applications.

<Cauti on>

This sanple prograns are all reference,

and no one to guarantee the operation.

Pl ease use this sanple programfor the technical
reference when custoners devel op softwares.

Copyright (C) 2008 Renesas Technol ogy Corp. Al Rights Reserved
AND Renesas Solutions Corp. All Rights Reserved

hi story

#i ncl ude "i odefine. h"

2005. 04. 21 ver. 1.00. 00
2005. 06. 01 ver.1.00.01
2008. 04. 04 ver.1.00.02

""FI LE (:O\/NEI\I'I' END‘“*********************************************************/

/* ==== Macro nane definition ==== */

/* The address when witing in a SDRAM node regi ster */
#defi ne SDRAM MODE (*(vol atile unsigned short *)(0Oxfffc5440))

/* ==== Prototype declaration ==== */
voi d io_init_sdramvoid);

Figure 5 Sample Program Listing: bsc_sram.c (1)

REJ06B0829-0100/Rev.1.00
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

/*““ FU'\C CO\”\/EI\”’““************************************************************

* ID
* Mbdul e outline

*

SDRAM 16-bit bus width connection settings

* | ncl ude

The pin function controller (PFC) and

* : bus state controller (BSC) are set up to

* : enabl e access to the CS3 space SDRAM

K o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Paraneters None

K o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Return Val ues None

* Precaution

Bit nmani pul ations are used to set PFC so that

* : the PFC settings fromother processes are not changed.

L FU’\C C()\/NE’\”’ END‘“*********************************************************/

voi d io_init_sdranvoid)
{

volatile int j = 32000; /* 200usec wait count @60MHz */

* ==== PFC settings ==== */
PFC. PACRL4. BI T. PA14MD = 0x1; /* Set Al4 */
PFC. PACRL4. BI T. PA13MD = 0x1; /* Set Al3 */
PFC. PACRL4. BI T. PA12MD = 0x1; /* Set Al2 */
PFC. PACRL3. WORD = 0x1111; /* Set All-A8 */
PFC. PACRL2. WORD = 0x1111; [* Set A7-A4 */
PFC. PACRL1. BI T. PABVMD = 0x1; /* Set A3 */
PFC. PACRL1. BI T. PA2VD = 0x1; /* Set A2 */
PFC. PACRL1. BI T. PAIVMD = 0x1; /* Set Al */
PFC. PDCRL4. WORD = 0x1111; /* Set D15-D12 */
PFC. PDCRL3. WORD = 0x1111; /* Set Dl11-D8 */
PFC. PDCRL2. WORD = 0x1111; /* Set Dr-D4 */
PFC. PDCRL1. WORD = 0x1111; /* Set D3-DO */
PFC. PBCRL1. BI T. PBIMD = 0x1; /* Set RDWR */
PFC. PBCRL1. BI T. PBAMD = 0x1; /* Set CK */
PFC. PBCRL2. BI T. PBAMD = 0x1; /* Set CKE */
PFC. PBCRL2. BI T. PB5MD = 0x1; /* Set RASL */
PFC. PBCRL2. BI T. PB6MD = 0x1; /* Set CASL */
PFC. PBCRL3. BI T. PBBMD = 0x1; /* Set DQWLL */
PFC. PBCRL3. BI T. PBOMD = 0x1; /* Set DQWLU */
PFC. PBCRHL. BI T. PB17MD = 0x1; /* Set CS3# */

Figure 6 Sample Program Listing: bsc_sram.c (2)
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88 [* ==== CS3BCR Setting ==== */

89 BSC. CS3BCR. LONG = 0x10004400ul ;

90 /* ldle cycles between Raed-Wite/Wite-Wite
91 :1 Idle cycle */

92 /* Menory type : SDRAM */

93 /* Data bus size :16-bit size */

94

95 /* ==== CS3WCR setting ==== *

96 BSC. CS3WCR = 0x00000091ul ;

97 /* Precharge conpl etion wait cycles:Ocycle */

98 /* Wit cycles between ACTV command and READ WRI T conmand : Ocycl e */
99 /* CAS latency for area3 :2cycles */

100 /* Auto-precharge startup wait cycles:2cycles */

101 /* l1dle cycles from REF command/ sel f-refresh rel ese to ACTV/ REF/ MRS comrand : 3cycl es */
102

103 /* ==== SDCR setting ==== */

104 BSC. SDCR. LONG = 0x00000809ul ; /*

105 Refresh Control :Refresh

106 RMODE : Aut o-refresh is perforned
107 BACTV : Aut o- prechar ge node

108 Row address for Area3 :12-bits
109 Col umm Address for Area3 :9-bits
110 */

111 [* ==== RTCOR setting ==== */

112 BSC. RTCOR = 0xa55a0027ul ; /*

113 15. 625usec /400nsec = 39(0x27)cycl es/refresh
114 */

115 [* ==== RTCSR setting ==== */

116 BSC. RTCSR. LONG = 0xa55a0010ul ; /*

117 Initialize sequence start

118 Cl ock select B-clock/16 = 400nsec
119 Refresh count : Once

120 */

121 /* ==== 200usec interval elapsed O ==== */

122 while(j-- > 0){

123 /* wait */

124 }

125

126 [* ==== Witten in SDRAM Mbde Regi ster ==== */
127 SDRAM_MODE = 0; /*

128 CS3 areal/ 16bit bus size

129 Burst read/Single wite

130 */

131

132 /* End of File */

Figure 7 Sample Program Listing: bsc_sram.c (3)
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4. Reference Documents

e Software Manual
SH-2A, SH2A-FPU Software Manual, Rev. 3.00
(The latest version can be downloaded from the Renesas Technology Web site.)

e Hardware Manual
SH7211 Group Hardware Manual, Rev. 2.00
(The latest version can be downloaded from the Renesas Technology Web site)

Website and Support

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

Revision Record

Description

Rev. Date Page Summary

1.00 Feb.17.09 — 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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