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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

SH7080 Group
x16-Bit SDRAM Interface

Introduction

This application note describes how to connect and use an SDRAM (x16 bits). You can use this application note as
reference information for designing user software.

Target Device
SH7085 (RSF7085)
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1. Connecting an SDRAM

Applicable Conditions:

e Microcomputer:

SH7085 (RSF7085)

e Operating frequency: Internal clock 80 MHz
Bus clock 40 MHz
Peripheral clock 40 MHz
MTU?2 clock 40 MHz
MTU2S clock 80 MHz

SH7080 Group
x16-Bit SDRAM Interface

e C compiler: V.9.00.02 manufactured by Renesas Technology Corp.

The SH7080 Group MCU can directly connect an SDRAM satisfying the following conditions to area 2 (CS2 space) or
area 3 (CS3 space):

Row address: 11/12/13 bits

Column address: 8/9/10 bits

Number of banks: 4 or less banks

The A10 pin of the SDRAM is used for setting the precharge mode.

Note: If you are using only one SDRAM chip, connect it to the CS3 space.

The operating modes supported by the SH7080 Group MCU are burst read/single write (burst length 1) and burst
read/burst write (burst length 1).

In this sample task, a K4S641632H-TC75 (1 Mword X 16 bits X 4 banks; manufactured by Samsung Electronics Co.,
Ltd.) is connected to the CS3 space of the SH7085. Figure 1 shows connections between the SH7085 and the SDRAM.

SH7085 SDRAM 3.3V
A1 A0
: : Voo
: : Vbba
A12 A11
A13 BAO
A14 BA1
DO DQO
D15 DQ15
DQMLU ubQm
DQMLL LDQM
RDRW WE
CASL CAS
RASL RAS
CK CLK
CKE CKE Vss
CS3 CS Vssa
77

Figure 1 Connection Example of SDRAM
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The SH7080 Group issues the following commands to the SDRAM.

NOP:

Auto-refresh (REF):
Self-refresh (SELF):

Precharge all banks (PALL):
Precharge specified bank (PRE):
Bank active (ACTV):

Read (READ):

Read with precharge (READA):
Write (WRIT):

Write with precharge (WRITA):

Write to the mode register (MRS):

No operation

Request for refreshing the SDRAM

Execution of self-refreshing

Precharging of all banks (transition to the idle state)
Precharging of the specified bank (transition to the idle state)
Selection of the bank to be accessed

Execution of read operation

Issuing of the precharge command after a read operation
Execution of a write operation

Issuing of the precharge command after a write operation
Setting of an SADRAM operating mode

REJ05B0740-0100
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2. Power-On Sequence

The following MCU internal modules must be set after power-on before the SDRAM can be used:

¢ Pin function controller (PFC)
e Bus state controller (BSC)
e SDRAM mode register

Setting of the individual registers assumes that the SDRAM is allocated in the CS3 space.

2.1 Setting the Pin Function Controller (PFC)
The PFC must be set so that the SDRAM pins can be used.

(1) Port A Control Register L2 (PACRL2)
This register selects the functions of multiplexed pins in port A (PA4 - PA7).
Setting value: H'2000

Bit Bit Name Setting Value Function

15 — 0 Reserved

14-12 PA7MD[2:0] 010 010: CS8 (Chip Select 3) output
11 — 0 Reserved

10-8 PA6MDI[2:0] 000 000: PAG6 input/output

7 — 0 Reserved

6-4 PA5MDI2:0] 000 000: PAS input/output

3 — 0 Reserved

2-0 PA4MDI[2:0] 000 000: PA4 input/output

(2) Port A Control Register L3 (PACRL3)
This register selects the functions of multiplexed pins in port A (PAS - PA11).
Setting value: H'0055

Bit Bit Name Setting Value Function

15 — 0 Reserved

14-12 PA11MDI[2:0] 000 000: PA11 input/output

11 — 0 Reserved

10-8 PA10MDI[2:0] 000 000: PA10 input/output

7 — 0 Reserved

6-4 PA9MDI[2:0] 101 101: CKE (Clock Enable) output
3 — 0 Reserved

2-0 PABMDI[2:0] 101 101: RDWR (Read/Write) output
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SH7080 Group
x16-Bit SDRAM Interface

(3) Port A Control Register L4 (PACRL4)
This register selects the functions of multiplexed pins in port A (PA12 - PA15).
Setting value: H'1011

Bit Bit Name Setting Value Function

15 — 0 Reserved

14-12 PA15MDI[2:0] 001 001: CK (system clock) output

11 — 0 Reserved

10-8 PA14MDI[2:0] 000 000: PA14 input/output

7 — 0 Reserved

6-4 PA13MDJ[2:0] 001 001: DQMLU (upper side selected) output
3 — 0 Reserved

2-0 PA12MDI[2:0] 001 001: DQMLL (lower side selected) output

(4) Port B Control Register L2 (PBCRL2)
This register selects the functions of multiplexed pins in port B (PB4 - PB7).
Setting value: H'0044

Bit Bit Name Setting Value Function

15 — 0 Reserved

14-12 PB7MDI[2:0] 000 000: PB7 input/output
11 — 0 Reserved

10-8 PB6MDI[2:0] 000 000: PB6 input/output

7 — 0 Reserved

6-4 PB5MDI[2:0] 100 100: CASL (CAS) output
3 — 0 Reserved

2-0 PB4MD[2:0] 100 100: RASL (RAS) output

(5) Port C Control Register L1 (PCCRL1)
This register selects the functions of multiplexed pins in port C (PCO - PC3).
Setting value: H'1111

Bit Bit Name Setting Value Function

15-13 — 000 Reserved

12 PC3MDO 1 1: A3 output

11-9 — 000 Reserved

8 PC2MDO 1 1: A2 output

7-5 — 000 Reserved

4 PC1MDO 1 1: A1 output

3-1 — 000 Reserved

0 PCOMDO 1 1: AO output (not connected)
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SH7080 Group
x16-Bit SDRAM Interface

(6) Port C Control Register L2 (PCCRL2)

This register selects the functions of multiplexed pins in port C (PC4 - PC7).

Setting value: H'1111

Bit Bit Name Setting Value Function
15-13 — 000 Reserved
12 PC7MDO 1 1: A7 output
11-9 — 000 Reserved
8 PC6MDO 1 1: A6 output
7-5 — 000 Reserved
4 PC5MDO 1 1: A5 output
3-1 — 000 Reserved
0 PC4MDO 1 1: A4 output

(7) Port C Control Register L3 (PCCRL3)

This register selects the functions of multiplexed pins in port C (PCS8 - PC11).

Setting value: H'1111

Bit Bit Name Setting Value Function
15-13 — 000 Reserved

12 PC11MDO 1 1: A11 output
11-9 — 000 Reserved

8 PC10MDO 1 1: A10 output
7-5 — 000 Reserved

4 PCOMDO 1 1: A9 output
3-1 — 000 Reserved

0 PC8MDO 1 1: A8 output

(8) Port C Control Register L4 (PCCRL4)

This register selects the functions of multiplexed pins in port C (PC12 - PC15).

Setting value: H'1111

Bit Bit Name Setting Value Function
15-13 — 000 Reserved
12 PC15MDO 1 1: A15 output
11-9 — 000 Reserved
8 PC14MDO 1 1: A14 output
7-5 — 000 Reserved
4 PC13MDO 1 1: A13 output
3-1 — 000 Reserved
0 PC12MDO 1 1: A12 output
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(9) Port D Control Register L1 (PDCRLI)
This register selects the functions of multiplexed pins in port D (PDO - PD3).
Setting value: H'1111

Bit Bit Name Setting Value Function
15 — 0 Reserved
14-12 PD3MD[2:0] 001 001: D3 input/output
11 — 0 Reserved
10-8 PD2MD[2:0] 001 001: D2 input/output
7 — 0 Reserved
6-4 PD1MDI[2:0] 001 001: D1 input/output
3 — 0 Reserved
2-0 PDOMD[2:0] 001 001: DO input/output

(10) Port D Control Register L2 (PDCRL2)
This register selects the functions of multiplexed pins in port D (PD4 - PD7).
Setting value: H'1111

Bit Bit Name Setting Value Function
15 — 0 Reserved
14-12 PD7MDI[2:0] 001 001: D7 input/output
11 — 0 Reserved
10-8 PD6MDI[2:0] 001 001: D6 input/output
7 — 0 Reserved
6-4 PD5MDI[2:0] 001 001: D5 input/output
3 — 00 Reserved
2-0 PD4MD[2:0] 001 001: D4 input/output

(11) Port D Control Register L3 (PDCRL3)
This register selects the functions of multiplexed pins in port D (PDS - PD11).
Setting value: H'1111

Bit Bit Name Setting Value Function

15-14 — 00 Reserved

13-12 PD11MD[1:0] 01 001: D11 input/output
11 — 0 Reserved

10-8 PD10MD[2:0] 001 001: D10 input/output
7 — 0 Reserved

6-4 PD9MD[2:0] 001 001: D9 input/output

3 — 0 Reserved

2-0 PD8MD[2:0] 001 001: D8 input/output
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SH7080 Group
x16-Bit SDRAM Interface

(12) Port D Control Register L4 (PDCRL4)
This register selects the functions of multiplexed pins in port D (PD12 - PD15).

Setting value: H'1111

Bit Bit Name Setting Value Function
15-14 — 00 Reserved
13-12 PD15MD[1:0] 01 01: D15 input/output
11-10 — 00 Reserved
9-8 PD14MD[1:0] 01 01: D14 input/output
7-6 — 00 Reserved
5-4 PD13MD[1:0] 01 01: D13 input/output
3-2 — 00 Reserved
1-0 PD12MD[1:0] 01 01: D12 input/output
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SH7080 Group
x16-Bit SDRAM Interface

2.2

(1) CS3 Space Bus Control Register (CS3BCR)
This register selects the type of memory to be connected to the CS3 space, the data bus width, and the number of

wait cycles.
Setting value: H'36DB4400

Setting the Bus State Controller (BSC)

Bit Bit Name Setting Value Function

31-30 — 00 Reserved

29.28 IWW1:0] 11 11: Ins.erts 4 idle cycles between write-read or write-
write cycles.

27 — 0 Reserved

26-25 IWRWD[1:0] 1 11: !nsert_s 4 idle cycles between read-write cycles
in a different space.

24 — 0 Reserved

23.29 IWRWS[1:0] 1 11: !nserts 4 idle cycles between read-write cycles
in the same space.

21 — 0 Reserved

20-19 IWRRD[1:0] 1 11: !nsert_s 4 idle cycles between read-read cycles
in a different space.

18 — 0 Reserved

17-16 IWRRS[1:0] 11 11: !nserts 4 idle cycles between read-read cycles
in the same space.

15 — 0 Reserved

14-12 TYPE[2:0] 100 100: Connects the SDRAM.

11 — 0 Reserved

10-9 BSZ[1:0] 10 10: 16-bit data bus width

8-0 — 0-0 Reserved
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(2) CS3 Space Wait Control Register (CS3WCR)
This register selects varying number of wait cycles related to memory located in the CS3 space.
Setting value: H'00000480

Bit Bit Name Setting Value Function
31-15 — 0-0 Reserved
00: Inserts 1 idle cycle between issuing of the auto-
14-13 TRP[1:0] 00 precharge or PRE command and issuing of the
ACTV command to the same bank.
12 — 0 Reserved
01: Inserts 2 idle cycles between issuing of the
11-10 TRCD[1:0] 01 ACTV command and issuing of the READ(A) or
WRIT(A) command.
9 — 0 Reserved
8-7 A3CL[1:0] 01 01: Sets the CAS latency to 2 cycles.
6-5 — 00 Reserved
00: No idle cycles are inserted between issuing of
4-3 TRWL[1:0] 00 the WRITA or WRIT command and issuing of
the auto-precharge or PRE command.
2 — 0 Reserved
00: Inserts 3 idle cycles between cancellation of the
1-0 TRC[1:0] 00 REF command or self-refresh command and

issuing of the ACTV command.

(3) Refresh Time Constant Register (RTCOR)
This register issues a refresh request when the values of RTCNT and RTCOR match.
Setting value: H'AS5A009C

Bit Bit Name Setting Value Function
31-8 — 0-0 Reserved
1001 . :
7-0 1100 H'9C: Sets the refresh interval to 15.6 us.

Note: When writing data to this register, make the upper two bytes H'A55A. If this is not done, written data
will be protected.

(4) Refresh Timer Counter (RTCNT)

This register counts up until the value of RTCNT matches the value of RTCOR. The clock selected by the RTCSR
register is used for counting up.

Setting value: H'A5S5A0000

Bit Bit Name Setting Value Function
31-8 — 0-0 Reserved
0000 VAL
7-0 0000 H'00: Clears the counter.

Note: When writing data to this register, set the upper two bytes to H'A55A. Otherwise, write protection will
not be cleared.
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(5) SDRAM Control Register (SDCR)
This register selects how to refresh and access the SDRAM, and the type of the SDRAM.
Setting value: H'00000808

Bit Bit Name Setting Value Function

31-21 — 0-0 Reserved

20-19 A2ROWI[1:0] 00 00: Sets the row address of area 2 to 11 bits.

18 — 0 Reserved

17-16 A2COL[1:0] 00 00: Sets the column address of area 2 to 8 bits.

15-12 — 0000 Reserved

11 RFSH 1 1: Refreshes the SDRAM.

10 RMODE 0 0: Auto-refreshing is performed.

9 — 0 Reserved

8 BACTV 0 0: Accesses the SDRAM in the auto-precharge
mode.

7-5 — 000 Reserved

4-3 A3ROWI[1:0] 01 01: Sets the row address of area 3 to 12 bits

2 — 0 Reserved

1-0 A3COL[1:0] 00 00: Sets the column address of area 3 to 8 bits

(6) Refresh Timer Control/Status Register (RTCSR)
This register selects various items related to refreshing of the SDRAM.
Setting value: H'AS5A0008

Bit Bit Name Setting Value Function

31-8 — 0-0 Reserved

7 CMF 0 Compare match flag

6 CMIE 0 0: Disables interrupt requests by the CMF bit.
5-3 CKSJ[2:0] 001 001: Counts up RTCNT with a B¢/4 clock.

000: Refreshes the SDRAM one time when the
values of RTCNT and RTCOR match.

Note: To write data to this register, set the upper two bytes to H'A55A. Otherwise, write protection will not
be cleared.

2-0 RRC[2:0] 000
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2.3 Setting the SDRAM Mode Register

The SDRAM mode register is set by inputting a specific address signal to the SDRAM. The SDRAM mode register
sets the CAS latency, burst length, and similar items.

The SH7080 Group MCU supports burst read/single write, burst read/burst write, burst length 1, wrap type (burst type)
- sequential, and CAS latency 2 or 3.

If the value to be set for the mode address is X, writing to the SDRAM mode register allocated in area 3 would be
accomplished with a word-write to the <X + H'FFF85000> address. If the register is allocated in area 2, the data would
be written to the <X + H'FFF84000> address. Table 1 is a list of access addresses and the corresponding SDRAM
operating modes available when the SDRAM mode register is set.

Table 1 Access Addresses and Operating Modes When the SDRAM Mode Register Is Set

(1) Area 2 setting
e Burst read/single write (burst length 1)

Data Bus Width CAS Latency Access Address
16 2 H'FFF84440

3 H'FFF84460
30 2 H'FFF84880

3 H'FFF848C0

e Burst read/burst write (burst length 1)

Data Bus Width CAS Latency Access Address
16 2 H'FFF84040

3 H'FFF84060
32 2 H'FFF84080

3 H'FFF840C0

(2) Area 3 setting
e Burst read/single write (burst length 1)

Data Bus Width CAS Latency Access Address
16 2 H'FFF85440

3 H'FFF85460
32 2 H'FFF85880

3 H'FFF858CO0

*These are the settings in this sample task.

e Burst read/burst write (burst length 1)

Data Bus Width CAS Latency Access Address
16 2 H'FFF85040

3 H'FFF85060
32 2 H'FFF85080

3 H'FFF850CO0
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When the SDRAM mode register is set (that is, a word-write to the addresses described above is performed), a low
level (0) is output to bit A12 and above of the address bus. In a 16-bit connection, the A0 pin is not used because a
word address is specified. (In a 32-bit connection, the A0 and A1 pins are not used). Accordingly, the value X to be
set in the mode register is a value shifted to the left 1 bit from the value set in the SDRAM mode register.

Example: Value in the SDRAM mode register =~ — Value of X
H'0020 — H'0040
H'0030 — H'0060

Table 2 is a list of SH7085 address pins used when the SDRAM mode register is set, the SDRAM address pins, and the
function of the settings.

Table 2 Address Pins and SDRAM Mode Register Settings

SH7085 Address Pins SDRAM Address Pins Function

A1-A3 A0-A2 Burst length

Ad A3 Wrap type (burst type)
A5-A7 A4-A6 CAS latency

A8-A11 A7-A10 Operating mode

A12 and above A11 and above Reserved

The SH7080 Group MCU issues the following commands in the order given to set the SDRAM mode register (word-
write to the address indicated in table 1).

e Precharge all banks command
e Auto-refresh command (8 times)
e Write to the mode register command

When the mode register has been set, the SDRAM is usable.

The SDRAM requires a certain amount of idle time between power-on and execution of the precharge all banks
command. For information on the required idle time, see the manual for the SDRAM you are using.
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3. Flowchart

31 Main Routine
( main() )
I
Setthe Frequ(?:rgéglg?trol Register | ___________ Set the operating frequency: _
T Internal: 80 MHz, bus: 40 MHz, peripheral: 40 MHz,
Set Port A Control Register L4 MTU2S: 80 MHz, MTU2: 40 MHz
(PACRL4)
Set Port A(%zrgnle;eglster L L Set the port A pin functions.
- PA7—CS3, PA8->RDWR, PA9—CKE, PA12—-DQMLL,
Set Port A Control Register L2 PA13—DQMLU, PA15—CK
(PACRL2) Set all other functions as general ports.
1
Set Port B Control Register L2~ | Set the port B pin functions
(PBC.RLZ) PB4—RASL, PB5—-CASL
Set Port C Control Register L4 A Set all other functions as general ports.
(PCCRL4)
Set Port C Control Register L3
(PCCRL3) . .
T - PO Set the port C pin functions.
Set Port C Control Register L2 PC1 to PC14—A1 to A14
(PCCIRL2) Set all other functions as general ports.
Set Port C Control Register L1
(PCCRL1) J
1
Set Port D Control Register L4 A
(PDCRL4)
Il
Set Port D Control Register L3
(PDCRL3)
SeiPoiDC tl Reasor L2 PR Set the port D pin functions.
et Po ontrol Register
(PDCRL2) Set PDO to PD15 as DO to D15.
1
Set Port D Control Register L1
(PDCRL1) D
1
Set the CS3 Bus Control Register
CS3BCR
{ T — Set the external address space (area 3).
Set the CS3 Wait Control Register Set SDRAM connection, a 16-bit bus width,
(CS3WCR) CAS latency 2, idle cycles, and the number
I
Set the Refresh Time Constant of cycles between commands.
Register (RTCOR) | === Set the SDRAM refresh interval.
T Refresh SDRAM for each H'9C (15.6 us) count.
Set the Refresh Timer Counter | ___________ Clear the counter.
(RTCNT) Clear RTCNT to 0.
Set the SDRAM Control Register | -=--------- Set information on the SDRAM.
(SDCR) Set access to be in the auto-precharge mode, set auto-refresh,
Seiie Refresh T'I o oSGt and the row address to 12 bits and the column address to 8 bits.
etthe ??gzsiste;r?lg':'cga)ro awus Set items related to SDRAM refreshing.
T Set the refresh count when a refresh request is issued to 1,
Set the SDRAM Mode Register and set the RTCNT count-up clock to B¢/4.
(internal SDRAM register) | ----------- Set the SDRAM operating mode.
Set burst read/single write, a burst length of 1, CAS latency 2,
and wrap type - sequential.
Note: RTCNT starts counting when the CKS bit of RTCSR is set. Accordingly, be sure to set RTCSR after

all other settings are complete.
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Website and Contact Information

Renesas Technology Corp. website:
http://www.renesas.com/

Customer support center:

E-mail: csc@renesas.com
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Revision Record

Description
Rev. Date Page Summary

1.00 Sep.14.05 — First edition issued
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Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or
a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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