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Notice 
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of 

semiconductor products and application examples.  You 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. 

2. 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. 

3. 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. 

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.  

Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration, 

modification, copy or otherwise misappropriation of Renesas Electronics product. 

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”.  The 

recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.   

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual 

equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots etc. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; 

anti-crime systems; and safety equipment etc. 

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to 

human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property 

damages (nuclear reactor control systems, military equipment etc.).  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 for which it is not intended.  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 which the product is not intended by Renesas 

Electronics. 

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, 

especially 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. 

7. 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 systems 

manufactured by you. 

8. 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. 

9. 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.  You should not use 

Renesas Electronics products or 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.  When exporting the Renesas 

Electronics 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. 

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise 

places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this 

document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of 

unauthorized use of Renesas Electronics products. 

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas 

Electronics. 

12. 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. 

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 

(2012.4)  
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General Precautions on Handling of Product 

1. Treatment of NC Pins 

Note: Do not connect anything to the NC pins. 

The NC (not connected) pins are either not connected to any of the internal circuitry or are 

they are used as test pins or to reduce noise. If something is connected to the NC pins, the 

operation of the LSI is not guaranteed. 

2. Treatment of Unused Input Pins 

Note: Fix all unused input pins to high or low level. 

Generally, the input pins of CMOS products are high-impedance input pins. If unused pins 

are in their open states, intermediate levels are induced by noise in the vicinity, a pass-

through current flows internally, and a malfunction may occur.  

3. Processing before Initialization 

Note: When power is first supplied, the product’s state is undefined. 

The states of internal circuits are undefined until full power is supplied throughout the 

chip and a low level is input on the reset pin.  During the period where the states are 

undefined, the register settings and the output state of each pin are also undefined.  Design 

your system so that it does not malfunction because of processing while it is in this 

undefined state.  For those products which have a reset function, reset the LSI immediately 

after the power supply has been turned on.  

4. Prohibition of Access to Undefined or Reserved Addresses 

Note: Access to undefined or reserved addresses is prohibited.  

The undefined or reserved addresses may be used to expand functions, or test registers 

may have been be allocated to these addresses.  Do not access these registers; the system’s 

operation is not guaranteed if they are accessed.  

5. Reading from/Writing to Reserved Bit of Each Register 

Note: Treat the reserved bit of register used in each module as follows except in cases where the 

specifications for values which are read from or written to the bit are provided in the 

description.  

The bit is always read as 0. The write value should be 0 or one, which has been read 

immediately before writing.  

Writing the value, which has been read immediately before writing has the advantage of 

preventing the bit from being affected on its extended function when the function is 

assigned. 

 



Page iv of liv  R01UH0174EJ0200  Rev. 2.00 

  Jan 18, 2013 

Configuration of This Manual 

This manual comprises the following items: 

1. General Precautions on Handling of Product 

2. Configuration of This Manual 

3. Preface 

4. Contents 

5. Overview 

6. Description of Functional Modules 

• CPU and System-Control Modules 

• On-Chip Peripheral Modules 

 The configuration of the functional description of each module differs according to the 

module.  However, the generic style includes the following items: 

i) Feature 

ii) Input/Output Pin 

iii) Register Description 

iv) Operation 

v) Usage Note 

When designing an application system that includes this LSI, take notes into account.  Each 

section includes notes in relation to the descriptions given, and usage notes are given, as required, 

as the final part of each section. 

7. Electrical Characteristics 

8. Appendix 

9. Index 
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Preface 

This LSI is a RISC (Reduced Instruction Set Computer) microcomputer which includes a Renesas 

original RISC CPU as its core, and the peripheral functions required to configure a system. 

Target Users: This manual was written for users who will be using this LSI in the design of 

application systems. Users of this manual are expected to understand the 

fundamentals of electrical circuits, logical circuits, and microcomputers. 

Objective: This manual was written to explain the hardware functions and electrical 

characteristics of this LSI to the above users. 

Notes on reading this manual: 

• In order to understand the overall functions of the chip 

Read the manual according to the contents. This manual can be roughly categorized into parts 

on the CPU, system control functions, peripheral functions and electrical characteristics. 

• In order to understand the details on  FPU functions and each instructions 

Read the additional volume, SH-4A Extended Functions Software Manual. 

 

Rules: Bit order: The MSB is on the left and the LSB is on the right. 

 Number notation: Binary is B'xxxx, hexadecimal is H'xxxx, decimal is xxxx. 

 Signal notation: An overbar is added to a low-active signal: xxxx 
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Abbreviations 

ATAPI ATAPI Controller 

CPG Clock Pulse Generator 

DMAC Direct Memory Access Controller 

E-DMAC Ethernet Controller Direct Memory Access Controller 

EtherC Ethernet Controller 

FLCTL NAND Flash Memory Controller 

G2D 2D Graphics Engine 

GPIO General Purpose I/O 

H-UDI User Debugging Interface 

IIC I2C Bus Interface 

INTC Interrupt Controller 

MCU Memory Controller Unit 

MMU Memory Management Unit 

SCIF Serial Communication Interface with FIFO 

TMU Timer Unit 

UBC User Break Controller 

USB USB Host/Function Interface 

VDC2 Video Display Controller 2 

WDT Watchdog Timer and Reset 

SSI Serial Sound Interface 

LCDC LCD Controller 

SRC Sampling Rate Converter 
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bps bits per second 

CRC Cyclic Redundancy Check 

DMA Direct Memory Access 

DMAC Direct Memory Access Controller 

Hi-Z High Impedance 

I/O Input/Output 

LSB Least Significant Bit 

MSB Most Significant Bit 

NC Non-Connection 

PLL Phase Locked Loop 
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Main Revisions for This Edition 

Item Page Revision (See Manual for Details) 

1.3   Overview of Module 

Specifications 

Table 1.2   Overview of Module 

Specifications 

5 Table amended 

Item Description 

Memory 

management unit 

(MMU) 

• 4-Gbyte address space, 256 address space identifiers (8-bit ASIDs) 

1.5   Pin Assignment (BGA449) 

Table 1.3   Pin Assignment 

19 Table amended 

No. Location Pin Name 

Function (Multiplexed 

Functions Where Applicable) I/O 

I/O Buffer 

Type 

I/O Buffer 

Power Supply 

Handling 

when unused

6 A6 AV33_0 AV33    open 

 20 Table amended 

No. Location Pin Name 

Function (Multiplexed 

Functions Where Applicable) I/O 

I/O Buffer 

Type 

I/O Buffer 

Power Supply 

Handling 

when unused

28 B3 AG33_1 AG33    open 

29 B4 AV33_1 AV33    open 

30 B5 DG33_1 DG33    open 

31 B6 AG33_0 AG33    open 

32 B7 DV33_0 DV33    open 

33 B8 DG33_0 DG33    open 

 21 Table amended 

No. Location Pin Name 

Function (Multiplexed 

Functions Where Applicable) I/O 

I/O Buffer 

Type 

I/O Buffer 

Power Supply 

Handling 

when unused

55 C5 DV33_1 DV33    open 

57 C7 AG12_0 AG12    open 

58 C8 AV12_0 AV12    open 

54 C4 AV12_1 AV12    open 

 22 Table amended 

82 D7 DG12_1 DG12    open 

83 D8 UG12_0 UG12    open 

84 D9 DG12_0 DG12    open 

No. Location Pin Name 

Function (Multiplexed 

Functions Where Applicable)  I/O 

I/O Buffer 

Type 

I/O Buffer 

Power Supply 

Handling 

when unused

77 D2 RTC_CLK RTC_CLK I schmitt VCCQ pull up/pull-down or Vss

80 D5 AG12_1 AG12    open 

81 D6 UG12_1 UG12    open 

 23 Table amended 

No. Location Pin Name 

Function (Multiplexed 

Functions Where Applicable) I/O 

I/O Buffer 

Type 

I/O Buffer 

Power Supply 

Handling 

when unused

106 E6 UV12_1 UV12    open 

107 E7 DV12_1 DV12    open 

108 E8 UV12_0 UV12    open 

109 E9 DV12_0 DV12    open 

15.5.3   Initialization Sequence 447 Description amended 

Before permitting accesses to the SDRAM after a 

reset, the SDRAM should be initialized according to 

the appropriate sequence as shown below. Since the 

shown sequence of issuing the commands to SDRAM 

is merely an example, provide the appropriate 

sequence given in the datasheet supplied by the 

memory vendor. 
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Item Page Revision (See Manual for Details) 

16.5.6   Timing of rizeing TE bit 

and TEND interrupt request 

531 Newly added 

17.5.1   Frequency Control 

Register A (FRQCRA) 

541 Table amended 

Bit Bit Name 

Initial 

Value R/W Description 

CPU Clock (Iφ) Frequency Division Ratio 23 to 20 IFC[3:0] See 
table 
17.2. 

R/W 

0000: × 1/2 

0001: × 1/3 

0010: × 1/4 

0011: × 1/6 

0100: × 1/8 

0101: × 1/12 

0110: × 1/16 

1000: × 1/24 

1001: × 1/32 

1010: × 1/36 

1011: × 1/48 

1101: × 1/72 

Other settings are prohibited 

S Clock (Sφ) Frequency Division Ratio 15 to 12 SFC[3:0] See 
table 
17.2. 

R/W 

0010: × 1/4 

0011: × 1/6 

0100: × 1/8 

0101: × 1/12 

0110: × 1/16 

1000: × 1/24 

1001: × 1/32 

1010: × 1/36 

1011: × 1/48 

1101: × 1/72 

Other settings are prohibited  

17.5.2   Frequency Control 

Register B (FRQCRB) 

543 Description added 

5.  Sφ : M1φ : Bφ 

    Integer clock ratio   Sφ: M1φ•Bφ = 2 : 1 : 1, 2 :2 :1, 1

    If 2DG is used, the following clock freqency ratio 

must also besatisfied. 

    Sφ : Bφ : Pφ= 4 : 2 : 1 

31.5.1   System Control 

(1) Power Control Procedures 

1104 Description amended 

⎯ After using USB0, set bit10, 9 to 0 before USB0 

Power OFF. 

When USB is not used, USB power pins are open, 

UPONCR register value should be initial vlue. When 

USB power pins are supplied, either USB is used or 

not, UPON[1:0] bits should be set to 11. 

32.4.8   Wait Operation 

Figure 32.16   Example Flow of 

Software for Transmission with 

Use of Wait Interrupt 

1204 Figure amended 

No

Yes

In response to WAIT interrupt:

Clear WAIT interrupt source 

ICIC = H'00

ICSR = H'00

ICCR.ICE = 0

End

ICSR.BUSY = 0?
ICSR.SCLM = 1?
ICSR.SDAM = 1?
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Item Page Revision (See Manual for Details) 

32.4.8   Wait Operation 

Figure 32.17   Example Flow of 

Software for 1-Byte      Read with 

Use of Wait Interrupt 

1205 Figure title and Figure amended 

No

Yes

Wait for Interrupt

Wait for Interrupt

In response to DTE interrupt:

Read data from ICDR

ICIC = H'00

ICSR = H'00

ICCR.ICE = 0

Wait for Interrupt 

Wait for Interrupt

In response to WAIT interrupt:

ICCR = H'81

Clear WAIT interrupt source

In response to WAIT interrupt:

ICCR = H'C0

Enable DTE interrupt

Clear WAIT interrupt source

End

ICSR.BUSY = 0?
ICSR.SCLM = 1?
ICSR.SDAM = 1?

In response to DTE interrupt:

Disable DTE interrupt

ICDR = slave address (R)
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Item Page Revision (See Manual for Details) 

32.4.8   Wait Operation 

Figure 32.18   Example Flow of 

Software for n-Byte Write/Read 

with Use of Wait Interrupt 

1206 Figure amended 

No

Yes

ICIC = H'00
ICSR = H'00

ICCR.ICE = 0 

End

ICSR.BUSY = 0?
ICSR.SCLM = 1?
ICSR.SDAM = 1?

 

Figure 32.19   Example Flow of 

Software for Transmission (WAIT 

= 0) 

1207 Figure amended 

No

Yes

ICIC = H'00

ICSR = H'00

ICCR.ICE = 0

END

ICSR.BUSY = 0?
ICSR.SCLM = 1?
ICSR.SDAM = 1?

 

35.2   Functional Overview of VEU 

Figure 35.1   Block Diagram of 

VEU 

1447 Figure amended 

SuperHyway bus

Read image Write image

ICB

Section38   2D Graphic 

Accelerator (2DG) 

1687 Description added 

Note: If 2DG is used, Clock freqency ratio must be set 

as following, 

          Sφ : Bφ : Pφ = 4 : 2 : 1 
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Item Page Revision (See Manual for Details) 

38.3.1   System Control Registers 

(1) System Control Register 

(SCLR) 

1811 Table amended 

Bit Bit Name Abbrev. 

Initial 

Value Description 

31 Software Reset SRES 1 Resets the 2DG. 

0: Command processing execution is enabled. 

1: Reset state  

This bit is set to 1 when a hardware reset is 

performed. 

Clear this bit to 0 in initialization. 

When this bit is set to 1 by software, a reset is 

performed for drawing operations only. The 2DG 

registers are also initialized. 

While this bit is set to 1, this is the only register that 

can be written to. 

Note: After a software reset is executed during the 

drawing period (from rendering start to TRAP 

command execution), execute the following 

process in order to cancel the software reset. 

(1) Set SRES to 1. 

(2) Wait 1 vsync. 

(3) Set HRES to 1 (for at least 4 CLKP 

cycles). 

(4) Clear HRES to 0. 

(5) Clear SRES to 0. 

30  HRES 0 Resets the 2DG (hardware reset). This bit must be 

used only to cancel the software reset, is prohibited to 

use during 2DG is active.  

39.4.1   LCDC Display Features 1898 Description amended 

• Display Resolution 

Up to WXGA and HD (1280 × 720) supported. 

39.6   Examples of Clock and LCD 

Data Signals 

Figure 39.15   Example of Clock 

and LCD Data Signals (3) 

1912 Figure Replaced 

40.3.8   VOU Display Size 

Register (VOUDSR) 

1931 Table amended 

Bit Bit Name 

Initial 

Value R/W Description 

25 to 17 

16 

HDS[9:1] 

HDS[0] 

H'2D0 R/W 

R 

Horizontal Image Size 

These bits specify the horizontal image size. Use these 
bits to adjust the display. The VOU outputs data for the 
size specified by these bits. Note that since the 
horizontal image size is limited to 2n, the lowest bit must 
be cleared to 0. The initial value is 720. 

These bits (VOUDSR.HDS) should be set according to 
the following restriction. 

Display Size (VOUDSR.HDS) ≥ Display Position 
(VOUDPR.HP) + Source Image Size (VOUISR.HSZ) 

8 to 0 VDS[8:0] H'0F0 R/W Vertical Image Size 

These bits specify the vertical image size. The VOU 
outputs lines for the size specified by these bits. The 
initial value is 240. 

These bits (VOUDSR.VDS) should be set according to 
the following restriction. 

Display Size (VOUDSR.VDS) ≥ Display Position 
(VOUDPR.VP) + Source Image Size (VOUISR.VSZ) 
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Item Page Revision (See Manual for Details) 

40.3.9   VOU Valid Pixel Start 

Position Register (VOUVPR) 

1932 Table amended 

Bit Bit Name 

Initial 

Value R/W Description 

23 to 17 

16 

HVP[7:1] 

HVP[0] 

H'78 R/W 

R 

Horizontal Valid Pixel Start Position 

These bits specify the horizontal position where output 
data becomes valid in pixel clock cycles.  

The sum of the setting of these bits and the setting of 
the HDS[9:0] bits in VOUDSR should be 858 or less (for 
NTSC), or 864 or less (for PAL) in case of BT.601, 856 
or less (for NTSC) in case of BT.656. Note that since the 
horizontal valid pixel start position is limited to 2n, the 
lowest bit must be cleared to 0. The initial value is 120. 

Note: When scaling up the horizontal size of the image, 
the HVP bit in VOUVPR  the HP bit in VOUDPR 
should be more than 9. 

40.3.12   VOU Mode Setting 

Register (VOUMSR) 

1937 Table amended 

Bit Bit Name 

Initial 

Value R/W Description 

31 LMD 0 R/W LCDC Compatible Mode 

Specifies the VOU mode as LCDC compatible mode. 

LCDC compatible mode should be used with a 

24.5454-MHz input clock. The HDS bit in VOUDSR 

should be set to 640. 

0: Normal operating mode 

1: LCDC compatible mode 

41.2.1   ICBnn Control Register 

(MEnnCTRL) 

1961 Table amended 

Bit Bit Name 

Initial 

Value R/W Description 

24 to 16 MSAR[8:0] H'000 R/W Specify the start address of a memory area reserved in 

the MERAM in units of Kbytes (0 to 127). Set a multiple 

of the number calculated by rounding up 

(MEnnBSIZE.XSZM1[15:0] + 1) into units of 2^n Kbytes 

(units of 1 Kbyte are also included). 

41.3.4   Additional Remarks on 

Line Numbers and Offset 

Addresses 

(2) Adjusting Stride Length of 

Image Modules to Values in 

External Memory 

1992 Description amended 

• Specify the number of buffer lines to be allocated 

in the BNM bits in MEnnMCNF in 1-Kbyte units. 

• Set the values calculated as follows in the KRBNM 

bits in MEnnMCNF and the KWBNM bits in 

MEnnMCNF. Use n as the desired number of lines 

to be retained for each IP that is described in 

section 41.5, Settings for Each Associated 

Module. 

41.5.5   Image Output of VPU 

(2) Conditions for the Number of 

Lines Retained 

2006 Description amended 

• Buffer corresponding to VP4_DWY_ADDR in the 

VPU: Equal to or larger than 20 

• Buffer corresponding to VP4_DWC_ADDR in the 

VPU: Equal to or larger than 12 

42.1   Features 

Figure 42.1   Block Diagram of 

2D-DMAC 

2014 Figure Replaced 

42.5.1   Restriction on horisontal 

size of extracted image 

2043 Newly added 
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Item Page Revision (See Manual for Details) 

46.4   Block Diagram 

Figure 46.1   ATAPI Block 

Diagram 

2243 Figure amended 

To SHwy bus

Register bus 

interface
HPB bus clock: 

83 MHz

Data bus width: 

32 bits

SHwy bus clock: 

166 MHz

Data bus width: 

64 bits

To HPB bus

SHwy bus

interface

ATAPI 

interface 

control 

register

 

50.4.2   H-UDI Reset 2528 Description amended 

A system reset is generated by the SDIR command. 

After the H-UDI reset assert command has been sent 

from the H-UDI pin, sending the H-UDI reset negate 

command resets the CPU (see Figure 50.3). The 

required time between the H-UDI reset assert and H-

UDI reset negate commands is the same as the time 

for holding the reset pin low in order to reset this LSI 

by a system reset. 

51.1   Register Addresses 2528 Table amended 

Register Name Abbreviation R/W Address Module 

Access 

Size 

PRI control register 4(ICB) PRPRICR 4 R/W H'FF80 0048 32 

PRI control register 5       Reserved R/W H'FF80 0050 

Super 

Hyway 
32 

 2533 Table amended 

Register Name Abbreviation R/W Address Module 

Access 

Size 

DBSC   SDRAM kind select register DBKIND R/W H'FD00 0008 32 

DBSC   status register DBSTATE R H'FD00 000C 

DBSC 

32 
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Item Page Revision (See Manual for Details) 

52.2   Recommended Operating 

Conditions 

Table 52.2   Recommended 

Operating Conditions 

2614 Table deleted 

Item Symbol Min. Typ. Max. Unit Product number 

1.15  1.35 V M1φ ≤ 125 MHz Core power supply V
DD

 

1.25  1.35 V M1φ ≤ 166 MHz 

1.15  1.35 V M1φ ≤ 125 MHz Power supply for PLL V
DD

_PLL 

1.25  1.35 V M1φ ≤ 166 MHz 

1.15  1.35 V M1φ ≤ 125 MHz 

Power 

supply 

voltage 

Power supply for FLL V
DD

_FLL 

1.25  1.35 V M1φ ≤ 166 MHz 

 Power supply for DDR V
CC

Q_DDR 1.7 1.8 1.9 V  

52.3.1   Power-on Order 2616 Description amended 

• When any of the clock modes 3 to 7 is in use, 

RTC_CLK supply is required. Input RTC_CLK 

before turning on the 1.2-V power supplies, after 

turning on the VCCQ power supply. 

Table 52.3   Recommended 

Timing in Power-On 

2617 Table added 

Item Symbol Time Unit 

V
CC

Q power settling time trV
CC

Q ≤ 300 µs 

Settling time difference between V
CC 

power supplies 
*1
 

tdV
CC

Q ≥0 ms 

Time difference between 3.3-V VCC and 1.2-V VDD at 

power-on 

t
PWU

 0 to 10 ms 

V
DD

 power settling time trV
DD

 ≤ 1 ms 

Time over which the state is undefined t
UNC

 t
PWU

 + trV
DD

 + 3tRCLK 
*2
 ms 

I/O power supplies other than V
CC

Q Setting Time trV
CC

 ≤ 1 ms 

52.5.5   DBSC Bus Timing 

Table 52.12   DDR2-SDRAM 

Interface Timing 

2648 Table deleted 

Item Symbol Min. Max. Unit Reference 

CK cycle t
CK

 6.0 8  ns 

CK high period t
CH

 (abs) 0.45 0.55 t
CK

 

CK low period t
CL

 (abs) 0.45 0.55 t
CK

 

Figure 

52.25 

Figure52.32   Relation between 

DQS and DQ/DQM Output 

Waveforms (Write) 

2653 Figure amended 

MDQS[1:0] (Solid line)
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MDQM[1:0]

tWDIPWtWDIPW

tWDH tWDH

tWDS tWDS
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Item Page Revision (See Manual for Details) 

52.5.5   DBSC Bus Timing 

Figure 52.34   Mobile-DDR-

SDRAM Output Timing (Write) 

2655 Figure amended 
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