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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.




RENESAS APPLICATION NOTE

H8SX Family
Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

Introduction

This application note describes the method for accessing synchronous DRAM (SDRAM) after cancellation of deep
software standby mode.

This method makesit possible to avoid problems related to the period of B¢ and SDRAM ¢ output instability
(maximum of 1 cycle) that occurs immediately following cancellation of deep software standby mode.
Target Devices

H8SX/1668R Group

Preface

This program can be used with other H8SX Family MCUs that have the same internal 1/0O registers as the devices on
which operation has been confirmed.

Check the latest version of the manual for any additions and modifications to functions. Careful evaluationis
recommended before using this application note.
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RENESAS H8SX Family

Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

1. Specifications

First, atransition is made to deep software standby mode, then deep software standby mode is cancel ed by means of the
IRQO interrupt. Next, the SDRAM data before the transition to and after cancellation of deep software standby mode
are compared to determineif they match. Also, the comparison result isindicated by means of 1/0 ports.

Figure 1 shows an overview of the operations described in this application note.
The detailed specifications for the operations described in this application note are as follows:

o After the programisrun, datais stored in the entire SDRAM area.

e Area?2 (addresses H'400000 to H'BFFFFF) is used asthe SDRAM area.

e Thedata stored in the SDRAM area consists of H'00, H'0L, ..., H'OF, H'10, ..., H'FF, H'OO, ....

o After dataisstored in the entire SDRAM area, atransition is made to deep software standby mode.

e AnIRQO interrupt request is generated manually to cancel deep software standby mode.

o After cancellation of deep software standby mode, the datain the SDRAM is compared with the data stored before
the transition to deep software standby mode to determineif they match.

e Theresult of the comparison of the SDRAM data before the transition to and after cancellation of deep software
standby mode is output to a port. (P20 outputs alow-level signal if the data matches, and P21 outputs alow-level
signal if the data does not match.)

Program running

SDRAM
data storage

SDRAM
data comparison

Program stopped
(deep software standby mode)

——Pp» : Operation sequence

[Legend]
(1) After program launch, data is stored in the SDRAM.
(2) SSBY and DPSBY are set to 1 and the SLEEP instruction is executed to transition to deep software standby mode.*
(3) Deep software standby mode is canceled by IRQO.
(4) The SDRAM data before the transition to and after cancellation of deep software standby mode are compared.

Note: * For information on SSBY, see 5.3.3, init_reg Function, (4) Description of internal I/O registers used,
Standby Control Register (SBYCR).
For information on DPSBY, see 5.3.3, init_reg Function, (4) Description of internal I/O registers used,
Deep Standby Control Register (DPSBYCR).

Figure 1 Operation Overview
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RENESAS H8SX Family

Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

2. Applicable Conditions

Table 1 Applicable Conditions

Item Description

Operating frequency Input clock: 12.5 MHz
System clock(l¢): 50 MHz (12.5 MHz multiplied by 4)
Peripheral module clock (P¢): 25 MHz (12.5 MHz multiplied by 2)
External bus clock (B¢): 50 MHz (12.5 MHz multiplied by 4)

Operating voltage 3.3V

Operating mode

Mode 6 (MD2 =1, MD1 =1, MDO = 0, MD_CLK = 0)

Integrated development
environment

High-performance Embedded Workshop (HEW) Ver.4.04.01

C/C++ compiler

Renesas Technology
H8S/300, H8/300 C/C++ Compiler (V6.02.00)

Compile options

-cpu = H8SXA:24MD, -optimize = 1

Optimizing linkage editor

Renesas Technology
Optimizing Linkage Editor (V9.03.00)

Linker options

start = PResetPRG,PIntPRG/0400,
P,C$DSEC,C$BSEC,D/0800,
B,R/0FF2000,

S/OFFBEOO
Table 2 SDRAM Specifications
Iltem Description
Product name K4S641632K-UC75 (Samsung Electronics)
Configuration 1M x 16 bit x 4 banks
Capacity 64 Mbits
CAS latency 2/3 (programmable)

Refresh interval

4,096 refresh cycles each 64 ms

Low address

All - AO

Column address

A7 - AO

Number of banks

4-bank operation controlled by BAO and BA1

Table 3 SDRAM Mode Settings

Iltem Description
Operation code (OPCODE) Burst read/single write
CAS latency (LMODE) 2

Burst type (BT) Sequential

Burst length (BL) 1

SDRAM access address H'400440

REJ06B0814-0100/Rev.1.00
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RENESAS H8SX Family

Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

3. Functions Used

3.1 Entry to Deep Software Standby Mode

If a SLEEP instruction is executed when the SSBY hitin SBY CR has been set to 1, atransition to software standby
mode is made. In this state, if the CPSBY bit in DPSBYCR is set to 1, atransition to deep software standby mode is
made.

3.2 Canceling Deep Software Standby Mode

Deep software standby mode is canceled by signal input to an external interrupt pin (NMI or IRQO-A to IRQ3-A), by
an interna interrupt signal (32K timer, USB suspend/resume), or by signal input to the RES pin or STBY pin.

3.3 B¢/SDRAM¢ Operation after Exit from Deep Software Standby Mode

When the IOKEEP hit is 0, BOSDRAM ¢ output is undefined for a maximum of one cycle immediately after exit from
deep software standby mode. At thistime, the output state cannot be guaranteed. Even when the IOKEEP bit is set to 1,
B¢/SDRAM ¢ output is undefined for a maximum of one cycleimmediately after the IOKEEP bit is cleared to O after
deep software standby mode was cancel ed, and the output state cannot be guaranteed.

However, clock can be normally output by canceling deep software standby mode with the IOKEEP bit set to 1 and
then controlling the Bo/SDRAM ¢ output with the IOK EEP and PSTOP1 bits. Following procedure takes B¢ for
example. (Seefigure 2)

1. Change the value of the PSTOP1 bhit from 0 to 1 to fix the B¢ output at the high level (given that the B¢ output was
already fixed high).

2. Clear the IOKEEP bit to 0 to end retention of the B¢ state.

3. Clear the PSTOP1 hit to 0 to enable B¢ outpuit.

In case of the SDRAM ¢ clock can be normally output by controlling the PSTOP¢ bit instead of the PSTOPL bit in the
same way as the procedure above mentioned.

Deep software standby mode

Oscillator L T L T T T T T T T L

NMI

Internal reset_________|

o R 11 SRR R A A A n Un Ry R N NN NN uaiaiaiy

(1) B¢ output cannot be guaranteed.

IOKEEP

B Clock is undefined cleared
— i
PSTOP1 IOKEEP PSTOP1
set cleared cleared
(2) The procedure to guarantee B¢ output is used. l
o iy

When IOKEEP = 1, the clock can be:'ﬁormally output
by using the PSTOP1 bit.

Figure 2 B¢ Operation after Exit from Deep Software Standby Mode
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H8SX Family

Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

LENESAS

4. Operation

i i
Oscillation stabilization time

Oscillator

SD¢: PB7

Program stopped
(deep software standby mode)

[ ! [ !

Program running Program running

v

Program state transitions r«

Data stored
in entire
SDRAM area

SDRAM Data retained in entire SDRAM area

IRQO pin: P10
Deep software standby mode

cancel source generated
'

SDRAM data comparison
normal operation

SDRAM data comparison
confirmation: P20 «

normal indication

SDRAM data comparison

abnormal operation ! ' ' | '
confirmation: P21 ' "\ |

'

/ . o |

Hardware processing

Hardware processing

Hardware processing

Hardware processing

Hardware processing

None

Software processing

(a) Initialize 1/O register.

(b) Secure 1/0 ports.

(c) Store data in entire
SDRAM area.

- State transition -
Transition to deep
software standby mode.

Software processing

(a) Execute SLEEP
instruction.

-IRQ -
Issue IRQO interrupt
request.

Software processing

None

- State transition -
Transition to program
running state.

None

Software processing

Software processing

(a)SD¢ and B¢:
Output fixed high-level.
(b) Release /0 ports.
(c) Set I/O registers.
(d) Output SD¢ and B¢.

(a) Compare SDRAM
data.

(b) Indicate comparison
result.

Figure 3 Operation
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RENESAS o o
u Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

5. Software Description

5.1 Symbolic Constants

Table 4 List of Symbolic Constants

Constant Name Setting Value Description Used by Functions
SDRAM_MODE_ADDRESS H'400440 SDRAM mode setting  init_reg
address
SDRAM_AREA_START_ADDRESS H'400000 SDRAM area start init_ram, cmp_data
address
SDRAM_AREA _END_ADDRESS H'C00000 SDRAM area end init_ram, cmp_data
address + 1

52 List of Functions

Table 5 List of Functions

Function Name Description

PowerON_Reset ¢ Initial settings function
Initializes status pointer (SP), sets interrupt mask bits, sets uninitialized/initialized
data, calls main function.

main e Main function
Compares flag; calls init_reg function, init_ram function, init_exit_dps function, and
cmp_data function; executes SLEEP instruction.

init_reg e |/O register initialization function
Initializes registers.

init_ram ¢ RAM initialization function
Stores data in SDRAM area.

init_exit_dps e |/O register initialization after cancellation of deep software standby mode function
Initializes registers after cancellation of deep software standby mode.

cmp_data e Data compare function

Compares SDRAM data before the transition to and after cancellation of deep
software standby mode.
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RENESAS H8SX Family

Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

53 Functions

5.3.1 PowerON_Reset Function
(1) Functional Overview
The PowerON_Reset function initializes the status pointer (SP) and uses embedded functions and standard library
functionsto set interrupt mask bits and set uninitialized/initialized data. Then it calls the main function.
(2) Arguments
None
(3) Returned values
None
(4) Description of internal /O registers used
None
(5) Flowchart

C PowerON_Reset >

set_imask_ccr((_UBYTE)1)*

Call interrupt mask bit setting function
to enable interrupt mask bits.

_INITSCT()* Call section initialization function.

Call interrupt mask bit setting function

i *
set_imask_ccr ((_UBYTE)0) to disable interrupt mask bits.

main() Call main function.

sleep()*

C =

Notes: * e set_imask_ccr function: Embedded function
e _INITSCT function: Standard library function
e sleep function: Embedded function

Call sleep function.

For details, see 7., Reference Documents, Development Environment Manual.

Figure 4 Flowchart (PowerON_Reset)
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5.3.2 main Function

(1) Functional Overview
The main function initializes the registers and RAM, then transitions to deep software standby mode. After
cancellation of deep software standby mode, it compares the SDRAM data before the transition to and after
cancellation of deep software standby mode.

(2) Arguments
None

(3) Returned values
None

(4) Description of internal /O registers used
Theinterna 1/0O registers used by this function are shown below. Note that the setting val ues shown are those used
for this sample task and differ from theinitial values.

e Reset Status Register (RSTSR)  Number of bits: 8  Address: H'FFFE75

Set
Bit Bit Name Value R/W Module
7 DPSRSTF 0 R/(W)  Deep Software Standby Reset Flag

Indicates that deep software standby mode has been canceled by
an interrupt source specified in DPSIER or DPSIEGR and an
internal reset is generated.

[Clearing condition]

Writing a 0 to this bit after reading it as 1.

(5) Flowchart

)

DPS.RSTSR
BIT.DPSRSTF
=07

No

Deep software standby reset flag off?

init_reg() Call register initialization function.
init_ram() Call SDRAM initialization function.
sleep() Call sleep function.

o ] Call initialization after cancellation of
init_exit_dps() deep software standby mode function.
cmp_data() Call data compare function.

A A

Figure 5 Flowchart (main)
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RENESAS H8SX Family

Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

5.3.3 init_reg Function
(1) Functional Overview
Theinit_reg function initializes various registers.
(2) Arguments
None
(3) Returned values
None
(4) Description of interna 1/0 registers used
Theinterna 1/0O registers used by this function are shown below. Note that the setting val ues shown are those used
for this sampletask and differ from theinitial values.

e System Clock Control Register (SCKCR) Number of bits: 16 Address. H'FFFDC4

Set

Bit Bit Name Value R/W Module
10 ICK2 0 R/W System Clock (I¢) Select
9 ICK1 0 R/W These bits select the frequency of the system clock provided to the
8 ICKO 0 R/W CPU, DMAC, and DTC.

000: x 4
6 PCK2 0 R/W Peripheral Module Clock (P¢) Select
5 PCK1 0 R/W These bits select the frequency of the peripheral module clock.
4 PCKO 1 R/W 001: x 2
2 BCK2 0 R/W External Bus Clock (B¢) Select
1 BCK1 0 R/W These bits select the frequency of the external bus clock.
0 BCKO 0 R/W 000: x 4

e BusWidth Control Register (ABWCR) Number of bits: 16 Address: H'FFFD84

Set
Bit Bit Name Value R/W Module
10 ABWH2 0 R/W Area 7 to 0 Bus Width Control
These bits select whether the corresponding area is to be
> ABWL2 1 RIW designated as 8-bit access space or 16-bit access space.

ABWH2 ABWL2
0 1 Area 2 is designated as 16-bit access space

o Access State Control Register (ASTCR) Number of bits: 16 Address. H'FFFD86

Set
Bit Bit Name Value R/W Module
10 AST2 1 R/W Area 7 to 0 Access State Control

These bits select whether the corresponding area is to be
designated as 2-state access space or 3-state access space. Wait
cycle insertion is enabled or disabled at the same time.
1: Area 2 is designated as 3-state access space

Wait cycle insertion in area 2 access is enabled
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RENESAS o o
u Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

e Wait Control Register B (WTCRB) Number of bits: 16 Address. H'FFFD8A

Set
Bit Bit Name Value R/W Module
10 w22 0 R/W Area 2 Wait Control 2 to 0
9 w21 0 R/W Setting of CAS latency (W22 is ignored.):
8 w20 1 R/W 01: SDRAM with a CAS latency of 2 is connected.

e IdleControl Register (IDLCR) Number of bits: 16 Address: H'FFFD90

Set
Bit Bit Name Value R/W Module
14 IDLS2 0 R/W Idle Cycle Insertion 2

Inserts an idle cycle between the bus cycles when the external
write cycle is followed by external read cycle.
0: No idle cycle is inserted

12 IDLSO 0 R/W Idle Cycle Insertion 0

Inserts an idle cycle between the bus cycles when the external
read cycle is followed by external write cycle.
0: No idle cycle is inserted

e Endian Control Register (ENDIANCR) Number of bits: 16 Address: H'FFFD95

Set
Bit Bit Name Value R/W Module
2 LE2 0 R/W Little Endian Select

Selects the endian for the corresponding area.
0: Data format of area 2 is specified as big endian

e SRAM Mode Control Register (SRAMCR) Number of bits: 16 Address: H'FFFD98

Set
Bit Bit Name Value R/W Module
10 BCSEL2 0 R/W Byte Control SRAM Interface Select

Selects the bus interface for the corresponding area.
0: Area 2 is basic bus interface
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LENESAS

H8SX Family

Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

DRAM Control Register (DRAMCR) Number of bits: 16 Address. H'FFFDAO

Set

Bit Bit Name Value R/W Module

15 DRAME 1 R/W Area 2 DRAM Interface Select
Selects whether or not area 2 is specified as the DRAM/SDRAM
interface. When this bit is set to 1, select the type of DRAM to be
used in area 2 with the DTYPE bit.
1: DRAM/SDRAM interface

14 DTYPE 1 R/W DRAM Select
Selects the type of DRAM to be used in area 2.
1: SDRAM is used in area 2

11 OEE 1 R/W OE Output Enable
The OE signal is output when DRAM with the EDO page mode is
connected, whereas the CKE signal is output when SDRAM is
connected.
1: OE/CKE signal enabled

7 BE 1 R/W Burst Access Enable
Enables or disables a burst access to the DRAM/SDRAM. The
DRAM/SDRAM is accessed in high-speed page mode. When
DRAM with the EDO page mode is used, connect the OE signal of
this LSI to the OE signal of DRAM.
1: DRAM/SDRAM is accessed in high-speed page mode

6 RCDM 1 R/W RAS Down Mode
Selects the RAS signal state while a DRAM access is halted when
a basic bus interface area or an on-chip 1/O register is accessed:
keep the RAS signal low (RAS down mode) and high (RAS up
mode).
1: RAS down mode when the DRAM/SDRAM is accessed

1 MXC1 0 R/W Multiplexed Address Bit Select

0 MXCO 0 R/W Select the number of bits by which a row address multiplexed with

a column address is shifted to the lower side. At the same time,
these bits select row address bits compared during a burst access
to the DRAM/SDRAM interface.

00: A23 to A9 are compared for 16-bit access space

DRAM Access Control Register (DRACCR) Number of bits: 16 Address: H'FFFDA?2

Set
Bit Bit Name Value R/W Module
13 TPC1 0 R/W Precharge Cycle Control
12 TPCO 0 R/W Select the number of RAS precharge cycles on a normal access
and a refresh cycle.
00: One cycle
9 RCD1 0 R/IW RAS-CAS Wait Control
8 RCDO 0 R/W Select the number of wait cycles inserted between RAS and CAS

cycles.
00: No wait cycle inserted
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LENESAS

H8SX Family

Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

o Refresh Control Register (REFCR) Number of bits: 16 Address. H'FFFDA6

Set
Bit Bit Name Value R/W Module
10 RTCK2 0 R/W Refresh Counter Clock Select
9 RTCK1 1 R/W Select the clock used to count up the refresh counter from the
8 RTCKO 0 R/W seven internal clocks generated by dividing the on-chip peripheral
module clock (P¢). When the clock is selected, the refresh counter
starts to count up.
010: Counts on P¢/8
7 RFSHE 1 R/W Refresh Control
Enables or disables refresh control.
1: Refresh control disabled
6 RLW2 0 R/W Refresh Cycle Wait Control
5 RLW1 0 R/W Select the number of wait cycles during a CAS before RAS refresh
4 RLWO 0 R/W cycle for the DRAM interface and an auto-refresh cycle for the
SDRAM interface.
000: No wait cycle inserted
3 SLFRF 1 R/W Self-Refresh Enable
Selects the self-refresh mode for the DRAM/SDRAM interface
when a transition to the software standby mode is made with this
bit set to 1.
To perform a self-refresh cycle when the SDRAM interface is
selected, enable the CKE output by setting the OEE bit in
DRAMCR.
1: Enables self-refresh
2 TPCS2 0 R/W Precharge Cycle Control during Self-Refresh
1 TPCS1 0 R/W Selects the number of precharge cycles immediately after a self-
0 TPCSO 0 R/W refresh cycle.

000: No wait cycle inserted

e Refresh Timer Counter (RTCNT) Number of bits: 8 Address: H'FFFDAS
Function: RTCNT increments the internal clock selected by bits RTCK2 to RTCKO in REFCR.

Setting value: H'00

e Refresh Time Constant Register (RTCOR) Number of bits: 8 Address: H'FFFDA9
Function: RTCOR specifiesthe interval at which a compare match with RTCNT is generated.
Setting value: H'30 (refresh interval: 15.68 us)

e Deep Standby Wait Control Register (DPSWCR) Number of bits: 8 Address: H'FFFE71

Set
Bit Bit Name Value R/W Module
5 WTSTS5 0 R/W Deep Software Standby Wait Time Setting Bits
4 WTSTS4 0 R/W These bits specify the amount of time the MCU waits for the clock
3 WTSTS3 1 R/W to stabilize when deep software standby mode is canceled by an
2 WTSTS2 1 R/W interrupt.
1 WTSTS1 0 R/W 001101: Wait time = 131,072 states
0 WTSTSO0 1 R/W
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Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

¢ Standby Control Register (SBYCR) Number of bits: 16 Address: H'FFFDC6

Set
Bit Bit Name Value R/W Module
15 SSBY 1 R/W Software Standby
Specifies the transition mode after executing the SLEEP
instruction.
1: Shifts to software standby mode after the SLEEP instruction is
executed
14 OPE 1 R/W Output Port Enable

Specifies whether the output of the address bus and bus control

signals is retained or these lines are set to the high-Z state in

software standby mode or deep software standby mode.

1: In software standby mode or deep software standby mode,
output states of address bus and bus control signals are
retained.

e Deep Standby Control Register (DPSBYCR) Number of bits: 8 Address. H'FFFE70

Set
Bit Bit Name Value R/W

Module

7 DPSBY 1 R/W

Deep Software Standby

When the SSBY bit in SBYCR has been set to 1, executing the
SLEEP instruction causes a transition to software standby mode.
At this time, if there is no source to clear software standby mode
and this bit is set to 1, a transition to deep software standby mode
is made.

SSBY  DPSBY
1 1 Enters deep software standby mode after
execution of a SLEEP instruction.

6 IOKEEP 1 R/W

I/O Port Retention

In deep software standby mode, the ports retain the states that

were held in software standby mode. This bit specifies whether or

not the state that has been held in deep software standby mode is

retained after exit from deep software standby mode.

1: The retained port states are released when a 0 is written to this
bit following exit from deep software standby mode.

e Deep Standby Interrupt Edge Register (DPSIEGR) Number of bits: 8 Address: H'FFFE74

Set
Bit Bit Name Value R/W Module
0 DIRQOEG 0 R/W IRQO Interrupt Edge Select

Selects the active edge for IRQO pin input.
0: The interrupt request is generated by a falling edge.
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o Deep Standby Interrupt Enable Register (DPSIER) Number of bits: 8 Address: H'FFFE72

Set
Bit Bit Name Value R/W Module
0 DIRQOE 1 R/W IRQO Interrupt Enable
Enables or disables exit from deep software standby mode by
IRQO.

1: Enables exit from deep software standby mode by IRQO.

o Deep Standby Interrupt Flag Register (DPSIFR) Number of bits: 8 Address. H'FFFE73

Set
Bit Bit Name Value R/W Module
0 DIRQOF 0 R/W IRQO Interrupt Flag

[Clearing condition]
Writing a 0 to this bit after reading it as 1.

¢ Port Function Control Register 0 (PFCR0) Number of bits: 8 Address. H'FFFBCO

Set
Bit Bit Name Value R/W Module
2 CS2E 1 R/W CS2 Enable

These bits enable/disable the corresponding CS2 output.
1: Pin functions as CS2 output pin

e Port Function Control Register 2 (PFCR2) Number of bits: 8 Address: H'FFFBC2

Set
Bit Bit Name Value R/W Module
6 CSs2s 1 R/W CS2 Output Pin Select
Selects the output pin for CS2 when CS2 output is enabled
(CS2E = 1)

1: Specifies pin PB1 as CS2-B output pin

e Port Function Control Register 4 (PFCR4) Number of bits: 8 Address. H'FFFBC4

Set
Bit Bit Name Value R/W Module

7t00 A23Eto All1 R/W Address A23 to A16 Enable
Al6E Enables/disables the address output (A23 to A16)
1: Enables the A23 to A16 output
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¢ Port Function Control Register C (PFCRC) Number of bits: 8 Address: H'FFFBCC

Set
Bit Bit Name Value R/W Module
0 ITSO 0 R/W IRQO Pin Select

Selects an input pin for IRQO.
0: Selects pin P10 as IRQO-A input

o DataDirection Register (PDDDR) Number of bits: 8 Address. H'FFFB8C
e DataDirection Register (PEDDR) Number of bits: 8 Address. H'FFFB8D
e DataDirection Register (PFDDR) Number of bits: 8 Address: H'FFFBSE
Function: The DDRs are 8-bit write-only registers whose bits specify the input or output status of the corresponding
ports.
Setting value: H'FF

e |Input Buffer Control Register (PLICR) Number of bits: 8 Address. H'FFFB90
Function: ICR is an 8-bit readable/writable register that controls the port input buffers.
Setting value: H'01

e Synchronous DRAM Control Register (SDCR) Number of bits: 16 Address: H'FFFDA4

Set
Bit Bit Name Value R/W Module
15 MRSE 1/0 R/W Mode Register Set Enable

Enables the setting in the SDRAM mode register.
0: Disables to set the SDRAM mode register
1: Enables to set the SDRAM mode register
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(5) Howchart

C init_reg )
|
SCKCR.WORD = 0x0010
|
BSC.ABWCR.WORD = OxFFAF
|
BSC.ASTCR.WORD = 0xFF00
|
BSC.IDLCR.WORD = 0x0000
|
BSC.ENDIANCR.BYTE = 0x00
|
BSC.SRAMCR.WORD = 0x0000
|
BSC.DRAMCR.WORD = 0xC8C0

N
|
N
| +
|
N
N

BSC.DRACCR.WORD = 0x0000
|
BSC.RTCNT = 0x00

BSC.RTCOR = 0x30
I
BSC.REFCR.WORD = 0x0288

e e e S S e Y S S T

| DPS.DPSWCR.BYTE = 0x0D
I
| SBYCR.BIT.SSBY =1

I
DPS.DPSBYCR.BIT.DPSBY =1
]
SBYCR.BIT.OPE =1

DPS.DPSBYCR.BIT.IOKEEP = 1
|

DPS.DPSIEGR.BIT.DIRQOEG =0
I

| DPS.DPSIER.BIT.DIRQOE = 1 |

dummy = DPS.DPSIFR.BYTE
|
DPS.DPSIFR.BYTE = 0x00

Clock settings
10x4, Ppx2, Box4

Area 2
16-bit access space

Area 2
3-state access space

Area 2
No idle cycle insertion

Area 2
Big-endian format

Area 2
Basic bus interface

Area 2

e Synchronous DRAM interface
e Connect to synchronous DRAM
« OE/CKE signal output enabled
e High-speed page mode

¢ RAS down mode

e Low address: A23 to A9

Area 2
RAS precharge cycle: 1 state

Set refresh timer counter

Refresh interval: 15.68us

« No wait cycle insertion between RAS and CAS
e Count at P¢/8

o Refresh control enabled

o Self-refresh enabled

Deep software standby
wait time: 131,072 states

Transition to deep software standby
wait after SLEEP instruction

Retain address bus and bus control signal output status
in deep software standby mode

Retain 1/O ports after cancellation
of deep software standby mode

Deep software standby mode
cancel source: IRQO pin falling edge

Deep software standby mode
cancel source: IRQO interrupt

Clear status flag

Figure 6 Flowchart (init_reg)
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PFC.PFCRO.BYTE = 0x04

PFC.PFCR2.BYTE = 0x40

i e

PFC.PFCR4.BYTE = OxFF

PFC.PFCRC.BYTE = 0x00

<
PD.DDR = OxFF
|
PE.DDR = OxFF ”
|
PF.DDR = OxFF )

P1.ICR.BYTE = 0x01

\_v_l

BSC.SDCR.BIT.MRSE =1

( *(unsigned char*)
SDRAM_MODE_ADDRESS ) = 0x00

BSC.SDCR.BIT.MRSE =0

end

)

» Set CS2 as output pin.

e Set PB1 as CS2-B output pin.

e Enable output for addresses A23 to A16.
¢ Set P10 as IRQO-A input pin.

e Set PD as output pin.
e Set PE as output pin.
* Set PF as output pin.

Set P10 as input pin.

Set Synchronous DRAM mode register
(dummy write to address H'400440).

Figure 7 Flowchart (init_req)
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5.34 init_ram Function
(1) Functional Overview
Theinit_ram function stores valuesin the entire SDRAM area.
(2) Arguments
None
(3) Returned values
None
(4) Description of internal /O registers used
None
(5) Flowchart

=

sdram_area_addr =
(unsigned char*) Set SDRAM start address.

SDRAM_AREA_START_ADDRESS

data = 0x00 } Initialize stored data.

Aram_area_addr < (unsigned chak

SDRAM_AREA_END_ADDRESS
;sdram_area_addr++,data++

|
*sdram_area_addr = data Store SDRAM data.

AN e
= >

Figure 8 Flowchart (init_ram)
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5.35 init_exit_dps Function
(1) Functional Overview
Theinit_exit_dpsfunction initializes various registers after cancellation of deep software standby mode.
(2) Arguments
None
(3) Returned values
None
(4) Description of internal /O registers used
Theinterna 1/0O registers used by this function are shown below. Note that the setting val ues shown are those used
for this sampletask and differ from theinitial values.

e System Clock Control Register (SCKCR) Number of bits: 16 Address. H'FFFDC4

Set
Bit Bit Name Value R/W Module
15 PSTOP1 0/1 R/W B¢ Clock Output Enable
Controls ¢ output on PA7.
¢ Normal operation
0: ¢ output
1: Fixed high
14 PSTOPO 0/1 R/W ¢ Clock Output Enable
Controls ¢ output (SD¢) on PB7.
¢ Normal operation
0: ¢output
1: Fixed high
10 ICK2 0 R/W System Clock (I¢) Select
9 ICK1 0 R/W These bits select the frequency of the system clock provided to the
8 ICKO 0 R/W CPU, EXDMAC, DMAC, and DTC. The ratio to the input clock is as
follows:
000: x 4
6 PCK2 0 R/W Peripheral Module Clock (P¢) Select
5 PCK1 0 R/W These bits select the frequency of the peripheral module clock. The
4 PCKO 1 R/W ratio to the input clock is as follows:
001: x 2
2 BCK2 0 R/W External Bus Clock (B¢) Select
1 BCK1 0 R/W These bits select the frequency of the external bus clock. The ratio
0 BCKO 0 R/W to the input clock is as follows:
000: x 4
e Reset Status Register (RSTSR)  Number of bits: 8 Address: H'FFFE75
Set
Bit Bit Name Value R/W Module
7 DPSRSTF O R/(W)  Deep Software Standby Reset Flag

Indicates that deep software standby mode has been canceled by
an interrupt source specified in DPSIER or DPSIEGR and an
internal reset is generated.

[Clearing condition]

Writing a 0 to this bit after reading it as 1.
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o Deep Standby Interrupt Flag Register (DPSIFR) Number of bits: 8 Address. H'FFFE73

Set
Bit Bit Name Value R/W Module
0 DIRQOF 0 R/W IRQO Interrupt Flag

[Clearing condition]
Writing a 0 to this bit after reading it as 1.

¢ Port Function Control Register 0 (PFCR0) Number of bits: 8 Address. H'FFFBCO

Set
Bit Bit Name Value R/W Module
2 CS2E 1 R/W CS2 Enable

These bits enable/disable the corresponding CS2 output.
1: Pin functions as CS2 output pin

e Port Function Control Register 2 (PFCR2) Number of bits: 8 Address: H'FFFBC2

Set
Bit Bit Name Value R/W Module
6 CSs2s 1 R/W CS2 Output Pin Select
Selects the output pin for CS2 when CS2 output is enabled
(CS2E = 1)

1: Specifies pin PB1 as CS2-B output pin

e Port Function Control Register 4 (PFCR4) Number of bits: 8 Address. H'FFFBC4

Set
Bit Bit Name Value R/W Module

7t00 A23Eto All1 R/W Address A23 to A16 Enable
Al6E Enables/disables the address output (A23 to A16)
1: Enables the A23 to A16 output

¢ Port Function Control Register C (PFCRC) Number of bits: 8 Address: H'FFFBCC

Set
Bit Bit Name Value R/W Module
0 ITSO 0 R/W IRQO Pin Select

Selects an input pin for IRQO.
0: Selects pin P10 as IRQO-A input
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Data Direction Register (P2DDR) Number of bits: 8 Address: H'FFFB81
e DataDirection Register (PBDDR) Number of bits: 8 Address: H'FFFB8A
o DataDirection Register (PDDDR) Number of bits: 8 Address. H'FFFB8C
e DataDirection Register (PEDDR) Number of bits: 8 Address. H'FFFB8D
e DataDirection Register (PFDDR) Number of bits: 8 Address: H'FFFBSE
Function: The DDRs are 8-bit write-only registers whose hits specify the input or output status of the corresponding

ports.
Setting value: H'FF

o DataRegister (P2DR) Number of bits: 8 Address. H'FFFF51

e DataRegister (PBDR) Number of bits: 8 Address: H'FFFF5A
Function: The DRs are 8-hit readabl e/writable registers that store output data for pins used as general output ports.
Setting value: H'FF (P2DR), H'02 (PBDR)

e Deep Standby Control Register (DPSBYCR) Number of bits: 8 Address. H'FFFE70

Set
Bit Bit Name Value R/W Module
6 IOKEEP 0 R/W I/O Port Retention

In deep software standby mode, the ports retain the states that

were held in software standby mode. This bit specifies whether or

not the state that has been held in deep software standby mode is

retained after exit from deep software standby mode.

0: The retained port states are released simultaneously with exit
from deep software standby mode.

e BusWidth Control Register (ABWCR)

Number of bits; 16 Address; H'FFFD84

Set
Bit Bit Name Value R/W Module
10 ABWH2 0 R/W Area 7 to 0 Bus Width Control
These bits select whether the corresponding area is to be
designated as 8-bit access space or 16-bit access space.
2 ABWL2 1 R/W

ABWH2 ABWL2
0 1 Area 2 is designated as 16-bit access space

e Access State Control Register (ASTCR)

Number of bits; 16 Address; H'FFFD86

Set
Bit Bit Name Value R/W Module
10 AST?2 1 R/W Area 7 to 0 Access State Control

These bits select whether the corresponding area is to be
designated as 2-state access space or 3-state access space. Wait
cycle insertion is enabled or disabled at the same time.
1: Area 2 is designated as 3-state access space

Wait cycle insertion in area 2 access is enabled
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e Wait Control Register B (WTCRB) Number of bits: 16 Address. H'FFFD8A

Set
Bit Bit Name Value R/W Module
10 w22 0 R/W Area 2 Wait Control 2 to 0
9 w21 0 R/W Setting of CAS latency (W22 is ignored.):
8 w20 1 R/W 01: SDRAM with a CAS latency of 2 is connected.

e IdleControl Register (IDLCR) Number of bits: 16 Address: H'FFFD90

Set
Bit Bit Name Value R/W Module
14 IDLS2 0 R/W Idle Cycle Insertion 2

Inserts an idle cycle between the bus cycles when the external
write cycle is followed by external read cycle.
0: No idle cycle is inserted

12 IDLSO 0 R/W Idle Cycle Insertion 0

Inserts an idle cycle between the bus cycles when the external
read cycle is followed by external write cycle.
0: No idle cycle is inserted

e Endian Control Register (ENDIANCR) Number of bits: 16 Address: H'FFFD95

Set
Bit Bit Name Value R/W Module
2 LE2 0 R/W Little Endian Select

Selects the endian for the corresponding area.
0: Data format of area 2 is specified as big endian

e SRAM Mode Control Register (SRAMCR) Number of bits: 16 Address: H'FFFD98

Set
Bit Bit Name Value R/W Module
10 BCSEL2 0 R/W Byte Control SRAM Interface Select

Selects the bus interface for the corresponding area.
0: Area 2 is basic bus interface
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DRAM Control Register (DRAMCR) Number of bits: 16 Address. H'FFFDAO

Set

Bit Bit Name Value R/W Module

15 DRAME 1 R/W Area 2 DRAM Interface Select
Selects whether or not area 2 is specified as the DRAM/SDRAM
interface. When this bit is set to 1, select the type of DRAM to be
used in area 2 with the DTYPE bit.
1: DRAM/SDRAM interface

14 DTYPE 1 R/W DRAM Select
Selects the type of DRAM to be used in area 2.
1: SDRAM is used in area 2

11 OEE 1 R/W OE Output Enable
The OE signal is output when DRAM with the EDO page mode is
connected, whereas the CKE signal is output when SDRAM is
connected.
1: OE/CKE signal enabled

7 BE 1 R/W Burst Access Enable
Enables or disables a burst access to the DRAM/SDRAM. The
DRAM/SDRAM is accessed in high-speed page mode. When
DRAM with the EDO page mode is used, connect the OE signal of
this LSI to the OE signal of DRAM.
1: DRAM/SDRAM is accessed in high-speed page mode

6 RCDM 1 R/W RAS Down Mode
Selects the RAS signal state while a DRAM access is halted when
a basic bus interface area or an on-chip 1/O register is accessed:
keep the RAS signal low (RAS down mode) and high (RAS up
mode).
1: RAS down mode when the DRAM/SDRAM is accessed

1 MXC1 0 R/W Multiplexed Address Bit Select

0 MXCO 0 R/W Select the number of bits by which a row address multiplexed with

a column address is shifted to the lower side. At the same time,
these bits select row address bits compared during a burst access
to the DRAM/SDRAM interface.

00: A23 to A9 are compared for 16-bit access space

DRAM Access Control Register (DRACCR) Number of bits: 16 Address: H'FFFDA?2

Set
Bit Bit Name Value R/W Module
13 TPC1 0 R/W Precharge Cycle Control
12 TPCO 0 R/W Select the number of RAS precharge cycles on a normal access
and a refresh cycle.
00: One cycle
9 RCD1 0 R/IW RAS-CAS Wait Control
8 RCDO 0 R/W Select the number of wait cycles inserted between RAS and CAS

cycles.
00: No wait cycle inserted
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o Refresh Control Register (REFCR) Number of bits: 16 Address. H'FFFDA6

Set
Bit Bit Name Value R/W Module
10 RTCK2 0 R/W Refresh Counter Clock Select
9 RTCK1 1 R/W Select the clock used to count up the refresh counter from the
8 RTCKO 0 R/W seven internal clocks generated by dividing the on-chip peripheral
module clock (P¢). When the clock is selected, the refresh counter
starts to count up.
010: Counts on P¢/8
7 RFSHE 1 R/W Refresh Control
Enables or disables refresh control.
1: Refresh control disabled
6 RLW2 0 R/W Refresh Cycle Wait Control
5 RLW1 0 R/W Select the number of wait cycles during a CAS before RAS refresh
4 RLWO 0 R/W cycle for the DRAM interface and an auto-refresh cycle for the
SDRAM interface.
000: No wait cycle inserted
3 SLFRF 1 R/W Self-Refresh Enable
Selects the self-refresh mode for the DRAM/SDRAM interface
when a transition to the software standby mode is made with this
bit set to 1.
To perform a self-refresh cycle when the SDRAM interface is
selected, enable the CKE output by setting the OEE bit in
DRAMCR.
1: Enables self-refresh
2 TPCS2 0 R/W Precharge Cycle Control during Self-Refresh
1 TPCS1 0 R/W Selects the number of precharge cycles immediately after a self-
0 TPCSO 0 R/W refresh cycle.

000: No wait cycle inserted

e Refresh Timer Counter (RTCNT) Number of bits: 8 Address: H'FFFDAS
Function: RTCNT increments the internal clock selected by bits RTCK2 to RTCKO in REFCR.

Setting value: H'00

e Refresh Time Constant Register (RTCOR) Number of bits: 8 Address: H'FFFDA9
Function: RTCOR specifiesthe interval at which a compare match with RTCNT is generated.
Setting value: H'30 (refresh interval: 15.68 us)

REJ06B0814-0100/Rev.1.00

January 2009 Page 24 of 29



LENESAS

H8SX Family

Synchronous DRAM Operation after Cancellation of Deep Software Standby Mode

(5) Flowchart

init_exit_dps

—/

SCKCR.WORD = 0x0010

DPS.RSTSR.BIT.DPSRSTF =0

DPS.DPSIFR.BIT.DIRQOF = 0

PFC.PFCRO.BYTE = 0x04

PFC.PFCR2.BYTE = 0x40

PFC.PFCR4.BYTE = OxFF

PFC.PFCRC.BYTE = 0x00

PD.DDR = OxFF

PE.DDR = OxFF

PF.DDR = OxFF

P2.DR.BYTE = OxFF

P2.DDR = OxFF

PB.DR.BIT.B1=1

PB.DR.BIT.B5 =0

PB.DDR = OxFF

SCKCR.BIT.PSTOP =3

DPS.DPSBYCR.BIT.IOKEEP = 0

BSC.ABWCR.WORD = OxFFAF

BSC.ASTCR.WORD = 0xFF00

BSC.IDLCR.WORD = 0x0000

BSC.ENDIANCR.BYTE = 0x00

BSC.SRAMCR.WORD = 0x0000

1 A 1 I 1 A 1r 1r i 1 ar ar ar ar ar ir ar i1r ir i1r i1rir 1 m

BSC.DRAMCR.WORD = 0xC8C0

S e e S e e e s

BSC.DRACCR.WORD = 0x0000

SCKCR.BIT.PSTOP =0

BSC.RTCNT = 0x00

BSC.RTCOR = 0x30

BSC.REFCR.WORD = 0x0288

s = =SV

( end

)

e

J

Clock settings
19x4, Pox2, Bhx4d

Clear deep software standby reset flag.

Clear deep software standby mode cancel request.

 Set CS2 as output pin.

« Set PB1 as CS2-B output pin.

« Enable output for addresses A23 to A16.
« Set P10 as IRQO-A input pin.

* Set PD as output pin.
» Set PE as output pin.
* Set PF as output pin.
* Set P2 initial value as high.
* Set P2 as output pin.

* CS2 pin: High-level output
o CKE pin: Low-level output
« PB output pin

Fix B¢ and SD¢ high-level.

Cancel I/O port retention.

Area 2
16-bit access space

Area 2
3-state access space

Area 2
No idle cycle insertion

Area 2
Big-endian format

Area 2
Basic bus interface

Area 2

* Synchronous DRAM interface

» Connect to synchronous DRAM
« OE/CKE signal output enabled
« High-speed page mode

* RAS down mode

o Low address: A23 to A9

Area 2
RAS precharge cycle: 1 state

Output By and SD¢
Set refresh timer counter.

Refresh interval: 15.68us

« No wait cycle insertion between RAS and CAS
« Count at P¢/8

« Refresh control enabled

 Self-refresh enabled

Figure 9 Flowchart (init_exit_dps)
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5.3.6 cmp_data Function
(1) Functional Overview

The cmp_data function compares the SDRAM data before the transition to and after cancellation of deep software
standby mode. Then it indicates the comparison result.

(2) Arguments
None
(3) Returned values
None
(4) Description of internal 1/0O registers used

Theinterna 1/0 registers used by this function are shown below. Note that the setting val ues shown are those used
for this sample task and differ from theinitial values.

o DataRegister (P2DR) Number of bits: 8 Address. H'FFFF51
Function: The DRs are 8-bit readabl e/writable registers that store output data for pins used as general output ports.
Setting value: H'FE (OK indication), H'FD (error indication)

(5) Flowchart

C cmp_data )
|

sdram_area_addr =
(unsigned char*)
SDRAM_AREA_START_ADDRESS

| cmp_sdram_data = 0x00 |

Set SDRAM start address.

Initialize compare data.

;sdram_area_addr < (unsigned char*) Compare entire SDRAM area

SDRAM_AREA_END_ADDRESS
;sdram_area_addr++,cmp_sdram_data++

(*sdram_area_addr)
I'=cmp_sdram_data ?

Do SDRAM data before transition to and
after cancellation of deep software standby mode match?

P2 DRBITB1 =0 If no match, low-level output on P21.

<—

When all SDRAM data before transition to and
| } after cancellation of deep software standby mode match,

| P2.DRBIT.B1=0
low-level output on P20.

>

Figure 10 Flowchart (cmp_data)
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6. Notes

(1) Only writeto SDCR when the synchronous DRAM areais not being accessed. Also, SDCR must be set to the
default value when the synchronous DRAM interface is not used. For details, see the hardware manual .

(2) When REFCR, RTCNT, and RTCOR are set to enable refresh after cancellation of deep software standby mode,
ensure that the interval from the change in the state of the CKE signal to auto-refresh fits within the specification for
the synchronous DRAM refresh interval. For details, see the hardware manual.

7. Reference Documents

e Hardware Manua
H8SX/1668R Group Hardware Manual
(The latest version can be downloaded from the Renesas Technology Web site.)

e Development Environment Manual
H8S/300, H8/300 Series C/C++ Compiler Package User's Manual
(The latest version can be downloaded from the Renesas Technology Web site.)

e HB8SX Family Application Note
Synchronous DRAM |Interface, document No: RJJ06B0791
(The latest version can be downloaded from the Renesas Technology Web site.)

e Technica News/Technical Updates
(The latest information can be downloaded from the Renesas Technology Web site.)
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Website and Support

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

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

(8) 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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