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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

SH7211 Group
Example of Setting SDRAM Interface

Introduction

This application note explains how to connect and use SDRAM, and isintended for reference to help in the design of
user software.

Target Device

SH7211
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1. Introduction

1.1 Specification

e 128-Mbit (2 Mwords x 16 bits x 4 banks) SDRAM is connected.

e SDRAM is connected with 16-bit bus width.

e The CS3 space is selected as the external connection space.

e SDRAM isinitialized using the SDRAM interface function of the SH7211.

1.2 Used Module
Bus state controller (BSC)

1.3 Applicable Conditions

e Microcontroller: SH7211
e Operating Frequency: Internal clock 160 MHz
Bus clock 40 MHz
Peripheral clock 40 MHz
e Compiler: SuperH RISC engine family C/C++ compiler package Ver.9.01, manufactured by

Renesas Technology
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2. Description of Sample Application

2.1 Operational Overview of Module Used

The bus state controller of the SH7211 incorporates SDRAM interface function that enables direct connection to
SDRAM. The specification of SDRAM used in this sample application islisted in table 1.

Table 1 Specification of SDRAM Used in this Sample Application

Item Description

Configuration 2,097,152 words x 16 bits x 4 banks
Capacity 128 Mbits x 1

CAS latency 2 or 3 (programmable)

Refresh cycle 4096 cycles/64 ms

Row address Allto AO

Column address A8 to A0

Precharge Precharge command input

A10 pin = “high”: all the banks are precharged
A10 pin = “low”: the banks selected by BAO and BA1 are precharged

211 Bus State Controller (BSC)

The bus state controller (BSC) outputs control signals to external devices and various types of memory that are
connected to the external address space. This enables direct connections to SRAM, SDRAM, and other memory storage
devices, and external devices.

An overview of the BSC is provided in table 2.
Table 2 Overview of BSC

Item Description

External address space Supports a maximum of 64 Mbytes for each of areas CS0 to CS7.
Can specify the normal space interface, SRAM interface with byte selection,
burst ROM (clock synchronous or asynchronous), MPX-1/0, and SDRAM.

Data bus width 8 or 16 bits.
Wait Can insert wait cycles into each address space.
Can insert wait cycles into each read access and write access.
Connectable memory SRAM, burst ROM, MPX-1/0, SDRAM, and SRAM with byte selection.
devices
Bus arbitration Can release the bus mastership after receiving a bus mastership request
from external devices.
Refresh function Supports the auto-refresh and self-refresh functions.

21.2 SDRAM Interface Connection Configuration

The SH7211 is capable of connecting SDRAM, which meets the conditionslisted in table 3, to area 2 (CS2 space) or
area 3 (CS3 space). It supports burst read/single write (burst length 1) and burst read/burst write (burst length 1) as the
SDRAM operating mode. In this sample application, mode 2 (MCU extension mode 2) is used as the MCU operation
mode. For details, refer to the section on MCU operating mode in the SH7211 Group Hardware Manual.

The specification of SDRAM connectable to the SH7211 islisted in table 3. The SH7211 memory map for this sample
application isillustrated in figure 1. Note that when only asingle SDRAM isto be used, it should be connected to the
CS3 space.
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Table 3 Specification of SDRAM Connectable to the SH7211

Item Description
Row address 11/12/13 bits
Column address 8/9/10 bits

Number of banks

Less than or equal to 4

H'00000000
H'0007FFFF
H'00080000
H'01FFFFFF
H'02000000

H'03FFFFFF
H'04000000

H'07FFFFFF
H'08000000

H'OBFFFFFF
H'0C000000

H'OFFFFFFF
H'10000000

H'13FFFFFF
H'14000000

H'17FFFFFF
H'18000000

H'1BFFFFFF
H'1C000000

H'1FFFFFFF
H'20000000

H'FFF7FFFF
H'FFF80000

H'FFF87FFF
H'FFF88000

H'FFFBFFFF
H'FFFC0000
H'FFFCFFFF
H'FFFD0000
H'FFFFBFFF
H'FFFFC000
H'FFFFFFFF

Mode 2
[On-chip ROM valid]

On-chip ROM (512 KB)

Reserved

CSO0 space (32 MB)

CS1 space (64 MB)

CS2 space (64 MB)

CS3 space (64 MB)

CS4 space (64 MB)

CS5 space (64 MB)

CS6 space (64 MB)

CS7 space (64 MB)

Reserved

On-chip RAM (32 KB)

Reserved

SDRAM mode setting

Reserved

Peripheral /0O

CS3 space

H'0C000000

to

.. HOCFFFFFF

H'OFFFFFFF

SDRAM (16 MB)

Figure 1 SH7211 Memory Map in this Sample Application
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2.2 Operational Settings for Sample Application
In order to connect SDRAM with the SH7211, changing the port settings by using the pin function controller (PFC) is

necessary.

An example of connecting SDRAM with the SH7211 isgiven in figure 2. Also, an example of setting the pin function
controller (PFC) in this sample application is shown in table 4.

SH7211 SDRAM
A14 BA1
VDO
A13 BAO VDDQ
A12-A1 2 A11-AO
CK CLK
CKE CKE
CS3 CS#
RASL RAS#
CASL CAS#
RD/WR WE#
DQMLU DQMU
DQMLL DQML
D15-D0 | 16 g DQ15-DQ0  ygs
VSSsQ

Figure 2 Example of Connecting with SDRAM

Table 4 Example of Setting PFC

PFC Initial Function

SDRAM Connecting Pin

PA14 to PAO Al4 to AO
PD15 to PDO D15 to DO
PB9/PB8 DQMLU/DQMLL
PB1 RD/WR
PB6/PB5 CASL/RASL
PB3/PB4 CK/CKE
PB17 CS3
REJ06B0719-0100/Rev.1.00 March 2008 Page 5 of 20




SH7211 Group
u {EN ESAS Example of Setting SDRAM Interface

2.3 Operation of Sample Application
This section describes read and write operation in the sample program.
1. Read Operation

An example of SDRAM single read timing at 40-MHz bus clock is provided in figure 3.
The SH7211 performs the following operation in each cycle.

o Tr: Issue an ACTV (activate rows and banks) command
e Trwl, Twr2; Wait cyclesfrom ACTV command to READ (A)/WRIT (A)
Wait cycles specified by the WTRCD[1:0] bitsin CS3WCR are inserted.

e Tcl Issue a READ (A) command

o Tow: Wait cyclesfrom Tcl cycleto Tdl cycle

o TdIL Retrieve read data

o Tde Idle cycle required for transferring the read data to the LS|

Oneidle cycleis always generated at al the time of burst or single read operation.
e Tapl, Tap2: Wait cyclesfor auto-precharge completion
Wait cycles specified by the WTRP[1:0] bitsin CS3WCR are inserted.
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boTr 0 Trwl 0 Trw2 0 Tel 0 Tew ¢ Td1 ¢ Tde | Tapl @ Tap2
ck e 1 e O Y o
Command ACTV | DESEL | DESEL | READA | DESEL | DESEL | DESEL | DESEL | DESEL
CKE 3 | (High) f f f f
cs3 | \ | -/ "\ ! !
RAS ; 3 1 1 1 1 1 ~_ 1
CAS | | \ |/ \ ! :
owe 7
DQMUU-LL \ | /N | |
A12-1 1 X | Row ajddress X Coljumn addraiess X
A11 X /1 \
maas X 1 XX 1 1 1 1
o0 ————— — (o
! : ‘ : - > ‘ ‘ ‘
CAS latency
2 cycles
[Legend]

ACTV: Command to activate row and bank
READA: Read command with auto-precharge
DESEL: Deselect command

Figure 3 Example of SDRAM Single Read Timing (Bus Clock 40 MHz)
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2. Write Operation
An example of SDRAM single write timing at 40-MHz bus clock is provided in figure 3.
The SH7211 performs the following operation in each cycle.

o Tr: Issue an ACTV (activate rows and banks) command
e Trwl, Trw2: Wait cyclesfrom ACTV command to READ (A)/WRIT (A)
Wait cycles specified by the WTRCD[1:0] bitsin CS3WCR are inserted.

e TclL IssueaWRITA command
o Trwll, Trwl2: Wait cyclesfor auto-precharge activation
Wait cycles specified by the TRWL[1:0] bitsin CS3WCR are inserted.

e Tapl, Tap2: Wait cyclesfor auto-precharge completion
Wait cycles specified by the WTRP[1:0] bitsin CS3WCR are inserted.

CTr 0 Trwt ) Trw2 0 Tel 0 Trwlt | Trwl2 | Tap1 | Tap2
CcK | | | | | |
Command ACTV | DESEL | DESEL [ WRITA | DESEL | DESEL | DESEL | DESEL
CKE : | ! (High) l
s N\ /
RAS o/ | -\
CAS | | | U/
ROWR __. /| I
DOMUULLL __+_ \ | -/
A12-1 X Row a:;ddress S X
A11 — X /N
A14, A13 X XX | | ‘
D15-0 ‘ —( 0> — ‘ ‘ ‘
[Legend]
ACTV: Command to activate row and bank

WRITA:  Write command with auto-precharge
DESEL: Deselect command

Figure 4 Example of SDRAM Single Write Timing (Bus Clock 40 MHz)
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2.4 Procedure for Setting Modules Used

This section describes the procedure for specifying initial settings for writing to SDRAM. In this sample application,
the pin function controller (PFC) and the bus state controller (BSC) are initialized before executing the main function.
Flowcharts of setting the PFC and the BSC areillustrated in figure 4 and 5, respectively. In addition, a flowchart of the
sample program is shown in figure 6.

For details on registers, refer to SH7211 Group Hardware Manual.
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( pfc_init() )

2

Set port A control register L4
(PACRL4)

v

Set port A control register L3
(PACRL3)

v

Set port A control register L2
(PACRL2)

v

Set port A control register L1
(PACRL1)

v

Set port B control register H1
(PBCRH1)

v

Set port B control register L3
(PBCRL3)

v

Set port B control register L2
(PBCRL2)

v

Set port B control register L1
(PBCRL1)

v

Set port D control register L4
(PDCRL4)

v

Set port D control register L3
(PDCRL3)

v

Set port D control register L2
(PDCRL2)

v

Set port D control register L1
(PDCRL1)

<

J\

J \

>[1]

> [2]

> [3]

Idle wait cycles
completed?

C END )

(4]

(1]

(2]

(3]

(4]

Specify the port A pin functions
PC1to PC14 — A1to A14

Functions other than above are set to
general-purpose ports

Specify the port B pin functions
PB17 — CS3, PB1 — RD/WR
PB9 — DQMUL, PB8 — DQMLL
PB6 — CASL, PB5 — RASL

Specify the port D pin functions

PDO to PD15 — DO to D15

Functions other than above are set to
general-purpose ports

Idle wait cycles
200 us wait cycles inserted

Figure 5 Flowchart of Setting Pin Function Controller
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( bsc_init() )
v

Set common control register
(CMNCR)

v

Set CS3 bus control register
(CS3BCR)

v

Set CS3 wait control register
(CS3WCR)

v

Set refresh time constant
register (RTCON)

v

Set SDRAM control register

v

Set refresh timer control/status
register (RTCSR)

v

SDRAM mode register

v
( END )

(1]

(2]

(3]

(4]

(3]

(6]

(1]

(2]

(3]

(4]

(3]

(6]

Specify the High-Z control setting
Driven in standby mode and bus-released
state.

Specify the settings for the external address
space (area 3)

Specify the settings for SDRAM connection,
16-bit bus width, CAS latency 2, and

the number of idle/command cycles

Specify the refresh time
Set RTCON to 0x27

Settings for SDRAM

Select auto-precharge mode, auto-refresh,
12-bit row address, and 8-bit column
address

Settings for SDRAM refresh
Set RTCNT count-up clock to B$16

Specify the SDRAM operating mode
Select burst read/single write (burst length 1)
and CAS latency 2

Figure 6 Flowchart of Setting Bus State Controller (BSC)
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) 4
[1] [1] Initialize 256 bytes of SDRAM space
SDRAM space has
been cleared?
D_data = SDRAM_TOP [2] [2] Set the reference address to the start

address of SDRAM area

256 bytes of data have
been written to
SDRAM?

Yes

C END )

* In this sample application, sleep processing is performed after main processing is completed.

[3] [3] Write 256 bytes of data to SDRAM

Figure 7 Flowchart of Sample Program
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2.5 Register Settings for Sample Program

251 Clock Pulse Generator (CPG)
The settings of the clock pulse generator for the sample program are listed in table 5.

Table 5 Settings of Clock Pulse Generator

Register Name Address Setting Value Description
Frequency control H'FFFE0010 H’1303 CKOEN = “B'1": Clock is output
register (FRQCR) STCJ[1:0] = “B’00": PLL circuit

multiplication ratio x1
IFC[2:0] = “B’000": Internal clock x 1
PFCJ[2:0] = “B’011": Peripheral clock x 1/4

25.2 Settings of Pin Function Controller (PFC)
Pins for connecting SDRAM are enabled by setting the pin function controller (PFC).

The settings of the PFC are listed in table 6.
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Table 6 Settings of PFC

Register Name Address Setting Description
Value
Port A control register L4 H'FFFE3810 H0111 PA14MD[2:0] = “B’001": A14 output
(PACRL4) PA13MD[2:0] = “B’001": A13 output
PA12MD[2:0] = “B’001": A12 output
Port A control register L3 H'FFFE3812 H'1111 PA11MD[2:0] = “B'001™: A 11 output
(PACRL3) PA10MD[2:0] = “B’001": A10 output
PA9MDI[2:0] = “B’001": A9 output
PA8BMDI[2:0] = “B’001": A8 output
Port A control register L2 H'FFFE3814 H'1111 PA7MD[2:0] = “B’001": A7 output
(PACRL2) PA6MDI[2:0] = “B’001": A6 output
PA5MD[2:0] = “B'001": A5 output
PA4MDI[2:0] = “B’001": A4 output
Port A control register L1 H'FFFE3816 H'1111 PA3MD[2:0] = “B’001": A3 output
(PACRL1) PA2MDI[2:0] = “B’001": A2 output
PA1MDI[2:0] = “B’001": Al output
PAOMDI[2:0] = “B'001": AO output
Port B control register H1 H'FFFE388E H'0010 PB17MD[2:0] = “B’001": CS3 output
(PBCRH1)
Port B control register L3 H'FFFE3892 H'0011 PB9MDJ[2:0] = “B’001": WE1/DQMLU
(PBCRL3) PB8MDI[2:0] = “B'001": WEO/DQMLL
Port B control register L2 H'FFFE3894 H'0111 PB6MD[2:0] = “B'001": CASL output
(PBCRL2) PB5MDI[2:0] = “B'001”: RASL output
PB4MDJ[2:0] = “B’001": CKE output
Port B control register L1 H'FFFE3896 H'1010 PB3MD[2:0] = “B'001": CK output
(PBCRL1) PB1MDI[2:0] = “B'001": RD/WR output
Port D control register L4 H'FFFE3990 H'1111 PD15MDJ[2:0] = “B’001": D15 output
(PDCRLA4) PD14MD[2:0] = “B’001”: D14 output
PD13MDJ[2:0] = “B’001": D13 output
PD12MDJ[2:0] = “B’001": D12 output
Port D control register L3 H'FFFE3992 H'1111 PD11MDJ[2:0] = “B’001": D11 output
(PDCRL3) PD10MDI[2:0] = “B'001": D10 output
PD9MDI[2:0] = “B’001": D9 output
PD8MDJ[2:0] = “B’001": D8 output
Port D control register L2 H'FFFE3994 H'1111 PD7MD[2:0] = “B'001": D7 output
(PDCRL2) PD6MDI[2:0] = “B’001”: D6 output
PD5MDI[2:0] = “B’001": D5 output
PD4MD[2:0] = “B'001": D4 output
Port D control register L1 H'FFFE3996 H'1111 PD3MDJ[2:0] = “B’001": D3 output
(PDCRL1) PD2MDJ[2:0] = “B’'001”: D2 output
PD1MD[2:0] = “B'001": D1 output
PDOMDI[2:0] = “B'001": DO output
REJ06B0719-0100/Rev.1.00 March 2008 Page 14 of 20
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253

Settings of Bus State Controller

The type of the memory device connected to the CS3 space, the data bus width, and the number of wait cycles are

specified.

The settings of the bus state controller (BSC) arelisted in table 7.

Table 7 Settings of BSC

Register Name Address Setting Description
Value
Common control register H’FFFC0000 H'00000003  HIZMEM = “B’'1": Driven
(CMNCR) HIZCNT = “B’1": CKE, RASL, and
CASL are driven in
standby mode and bus-
released state.
CS3 space bus control register H'FFFCO0010 H10004400 IWWI[2:0] = “B’001": 1 idle cycle
(CS3BCR) inserted
TYPE[2:0] = “B’100": SDRAM
BSZ[1:0] = “B’10": 16-bit bus width
CS3 space wait control register ~ H'FFFC0034 H'00004891  WTRP[1:0] = “B’10": 2 wait cycles
(CS3WCR) WTRCDI[1:0] = “B’10”: 2 wait cycles
A3CL[1:0] = “B’01": CAS latency 2
cycles
TRWLJ[1:0] = “B'10": 2 wait cycles
WTRCJ1:0] = “B'01": 3 cycles
Refresh timer control/status H'FFFCO0050 H'A55A0010 CKSJ[2:0] =“B’010™: Bp16
register (RTCSR) RRC[2:0] = “B’000": Once
Refresh timer constant register H'FFFC0058 H'A55A0027 When the RTCON value matches the
(RTCON) RTCNT value, a refresh request is
made.”
SDRAM control register (RDCR) H'FFFC004C H'00000809 RFSH = “B’1"; Perform refresh

A3ROW = “B’01”: Row address 12
bits

A3COL =“B’01": Column address 9

bits

Note: *

1 cycle: 400 ns (40 MHz/16 = 2.5 MHz)

Refresh request interval of this SDRAM: 15.625 ps
15.625 ps/400 ns = 39 (0x27) cycles per number of times of refresh
Note: When writing, set the upper 16 bits to H'A55A to disable write protection.
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2.6

Settings of SDRAM Mode Register

The SDRAM mode register is set by inputting a specific address to SDRAM. Setting the SDRAM mode register
specifies the CAS latency and the burst length are specified.

The SH7211 supports burst read/single write (burst length 1), burst read/burst write (burst length 1), sequential wrap
type (burst type), and CAS latency 2 or 3.

Access addresses for setting the mode register and their respective SDRAM modes are listed in the tables below.

A.

Settings of Area2
Burst read/single write (burst length 1)

Data Bus Width CAS Latency

Access Address

External Address Pin

16 2

H'FFFC4440

H’00000440

3

H'FFFC4460

H’00000460

Burst read/burst write (burst length 1)

Data Bus Width CAS Latency

Access Address

External Address Pin

16 2

H'FFFC4040

H’00000040

3

H'FFFC4060

H’00000060

. Settings of Area 3

Burst read/single write (burst length 1)

Data Bus Width CAS Latency

Access Address

External Address Pin

16 2

H'FFFC5440

H’00000440

3

H'FFFC5460

H’00000460

Burst read/burst write (burst length 1)

Data Bus Width CAS Latency

Access Address

External Address Pin

16 2

H'FFFC5040

H’00000040

3

H'FFFC5060

H’00000060

In this sample application, the following settings of the SDRAM mode register are specified. An example of timing of
writing to the SDRAM mode register is provided in figure 7.

Burst length: burst read/single write (burst length 1)

Area: area 3
CAS latency: 2 cycles
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Example of Setting SDRAM Interface
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5 ( { 3
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Notes: 1. Address pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn is when active low is specified.

Figure 8 Example of Timing of Writing to SDRAM Mode Register

The SH7211 issues commands in the following order when setting the SDRAM mode register.

e All bank precharge command
o Auto refresh command (8 times)
e Mode register write command

Completing the setting of the mode register enables the use of SDRAM.

SDRAM requires a certain amount of idle time during a period from power-on to all-bank precharge. In this sample
application, 200 ps of wait idle time is made in the pfc_init function.

For the necessary idle time, refer to the manual of SDRAM to be used.
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3. Documents for Reference

e Software Manual
SH-2A, SH2A-FPU Software Manual
The most up-to-date version of this document is avail able on the Renesas Technology Website
Hardware Manual
SH7211 Group Hardware Manual
The most up-to-date version of this document is available on the Renesas Technology Website.
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Website and Support

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

Inquiries
http://www.renesas.com/inguiry
CSC@renesas.com

Revision Record
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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.

© 2008. Renesas Technology Corp., All rights reserved.
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