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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.
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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
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.
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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. List of Registers
8. Electrical Characteristics
9. Appendix
* Product Type, Package Dimensions, etc.

10. Main Revisions and Additions in this Edition (only for revised versions)

The list of revisions is a summary of points that have been revised or added to earlier versions.
This does not include all of the revised contents. For details, see the actual locations in this
manual.

11. Index
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Preface

This LSI is an RISC (Reduced Instruction Set Computer) microcomputer which includes a
Renesas Technology-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. Target users 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 target users.
Refer to the SH-2A, SH2A-FPU Software Manual for a detailed description of the
instruction set.

Notes on reading this manual:

e 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.

e In order to understand the details of the CPU's functions
Read the SH-2A, SH2A-FPU Software Manual.
e In order to understand the details of a register when its name is known

Read the index that is the final part of the manual to find the page number of the entry on the
register. The addresses, bits, and initial values of the registers are summarized in section 35,
List of Registers.
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Description of Numbers and Symbols

Aspects of the notations for register names, bit names, numbers, and symbolic names in this
manual are explained below.

(1) Overall notation

In descriptions involving the names of bits and bit fields within this manual, the modules and
registers to which the bits belong may be clarified by giving the names in the forms

"module name"."register name"."bit name" or "register name"."bit name".

(2) Register notation
The style "register name"_"instance number" is used in cases where there is more than one

instance of the same function or similar functions.
[Example] CMCSR_O0: Indicates the CMCSR register for the compare-match timer of channel 0.

(3) Number notation
Binary numbers are given as B'nnnn (B' may be omitted if the number is obviously binary),
hexadecimal numbers are given as H'nnnn or Oxnnnn, and decimal numbers are given as nnnn.

[Examples] Binary: B'11 or 11
Hexadecimal: H'EFAO or OXEFAO
Decimal: 1234

(4) Notation for active-low
An overbar on the name indicates that a signal or pin is active-low.
[Example] WDTOVF

(4) @

14.2.2 Compare Match Control/Status Register_0, ¥ (CMCSR_0,)CMCSR_1)

CMCSR indicates compar ation, enables or disables interrupts, and selects the counter

t clock. Generation ofla WDTOVF digna itializes the TCNT value to 0. r
14.3

14.3.1 Interval Count Operation

‘When an internal clock is selected with the CKS1 and CKSO bits in CMCSR and the STR bit in

CMSTR is set to 1, CMCNT starts incrementing using the selected clock. When ghe values in
CMCNT and the compare match constant register (CMCOR) match, CMCNT if cleared to H'0000
and the CMF flag in CMCSR is set to 1. When the CKS1 and CKSO0 bits are set '01 at this tip€,
a f/4 clock is selected.

Rev. 0.50, 10/04, page 416 of 914
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Note: The bit names and sentences in the above figure are examples and do not refer to
specific data in this manual.
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e Description of Registers

Each register description includes a bit chart, illustrating the arrangement of bits, and a table of
bits, describing the meanings of the bit settings. The standard format and notation for bit charts
and tables are described below.

[Bit Chart]
Bit:(_ 15 14 1 7 6 5 4 3 2 1 0

I o O e e

Initial value: 0 0 0 0 0 0 0 0 0 0 0
RW: RW | RW RW ’@ RW RW RW RW RW RW RW RW RW

[Table of Bits] ) @ (5)
Bitl Bit Name _Initial Value R/W _Description ‘

15 - f
@ These bits are always read as 0.

13to 11 ASID2 to All O R/W  Address Identifier
ASIDO These bits enable or disable the pin function.

0 R Reserved
This bit is always read as 0.
9 - 1 R Reserved

This bit is always read as 1.

Note: The bit names and sentences in the above figure are examples, and have nothing to do with the contents of this
manual.
(1) Bit
Indicates the bit number or numbers.
In the case of a 32-bit register, the bits are arranged in order from 31 to 0. In the case
of a 16-bit register, the bits are arranged in order from 15 to 0.
(2) Bitname
Indicates the name of the bit or bit field.
When the number of bits has to be clearly indicated in the field, appropriate notation is
included (e.g., ASID[3:0]).
A reserved bit is indicated by "-".
Certain kinds of bits, such as those of timer counters, are not assigned bit names. In such
cases, the entry under Bit Name is blank.
Initial value
Indicates the value of each bit immediately after a power-on reset, i.e., the initial value.
0: The initial value is 0
1: The initial value is 1
—: The initial value is undefined
(4) RIW
For each bit and bit field, this entry indicates whether the bit or field is readable or writable,
or both writing to and reading from the bit or field are impossible.
The notation is as follows:
R/W: The bit or field is readable and writable.
R/(W): The bit or field is readable and writable.
However, writing is only performed to flag clearing.
R: The bit or field is readable.
"R" is indicated for all reserved bits. When writing to the register, write
the value under Initial Value in the bit chart to reserved bits or fields.
W: The bit or field is writable.
Description
Describes the function of the bit or field and specifies the values for writing.

8

G

All trademarks and registered trademarks are the property of their respective owners.
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Section 1 Overview

Section1 Overview

1.1 SH7265 Features

This LSI is a single-chip RISC (reduced instruction set computer) microcontroller that includes
two Renesas Technology-original RISC CPUs as its cores, and the peripheral functions required to
configure a system.

This LSI features a multi-processor architecture, that is, a dual-core architecture that includes two
units of SH-2A CPU, which provides upward compatibility for SH-1, SH-2, and SH-2E CPUs at
object code level. The SH-2A CPU has a RISC-type instruction set and uses a superscalar
architecture and a Harvard architecture, which greatly improves instruction execution speed. In
addition, the 32-bit internal-bus architecture that is independent from the direct memory access
controller (DMAC) enhances data processing power. This CPU brings the user the ability to set up
high-performance systems with strong functionality at less expense than was achievable with
previous microcontrollers, and is even able to handle realtime control applications requiring high-
speed characteristics.

This LSI includes a floating-point unit (FPU) and cache for each of the CPU cores (CPUO and
CPU1). In addition, this LSI has on-chip peripheral functions necessary for system configuration:
64-Kbyte (CPUO) and 32-Kbyte (CPU1) RAM for high-speed operation, 16-Kbyte RAM for data
retention, an interrupt controller (INTC), a multi-function timer pulse unit 2 (MTU2), a compare
match timer (CMT), a realtime clock (RTC), a serial communication interface with FIFO (SCIF),
a synchronous serial communication unit (SSU), an I°C bus interface 3 (IIC3), a serial sound
interface with FIFO (SSIF), a controller area network (RCAN-TL1), an IEBus™* controller (IEB),
an A/D converter (ADC), a D/A converter (DAC), an AND/NAND flash memory controller
(FLCTL), a USB2.0 host/function module supporting two ports (USB), an AT attachment packet
interface (ATAPI), a 2D engine (2DG), an AAC encoder (AESOP), an SD host interface (SDHI),
and I/O ports.

This LSI also provides an external memory access support function to enable direct connection to
various memory devices or peripheral LSIs. These on-chip functions significantly reduce costs of
designing and manufacturing application systems. Furthermore, I/O pins in this LSI have weak
keeper circuits that prevent the pin voltage from entering an intermediate potential range.
Therefore, no external circuits for fixing the input level are required, which reduces the number of
parts considerably.

The features of this LSI are listed in table 1.1.

Note: * IEBus (Inter Equipment Bus) is a trademark of NEC Electronics Corporation.
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Section 1 Overview

Table 1.1 SH7265 Features

Items

Specification

CPU

Renesas Technology original SuperH architecture
Compatible with SH-1, SH-2, and SH-2E at object code level
32-bit internal data bus

Support of an abundant register-set

Sixteen 32-bit general registers

Four 32-bit control registers

Four 32-bit system registers

Register bank for high-speed response to interrupts

RISC-type instruction set (upward compatible with SH series)

Instruction length: 16-bit fixed-length basic instructions for improved
code efficiency and 32-bit instructions for high performance and
usability

Load/store architecture

Delayed branch instructions

Instruction set based on C language

Superscalar architecture including an FPU that allows execution of two
instructions in parallel

Instruction execution time: Up to two instructions/cycle

Address space: 4 Gbytes

Internal multiplier

Five-stage pipeline

Harvard architecture
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Section 1 Overview

Items

Specification

Floating-point unit
(FPU)

Floating-point co-processor included

Supports single-precision (32-bit) and double-precision (64-bit)
Supports data types and exceptions that conform to IEEE754 standard
Two rounding modes: Round to the nearest and round to zero
Handling of denormalized numbers: Flush to zero

Floating-point registers

— Sixteen 32-bit floating-point registers (single-precision x 16 words
or double-precision x 8 words)

— Two 32-bit floating-point system registers
Supports FMAC (multiplication and accumulation) instruction
Supports FDIV (division) and FSQRT (square root) instructions
Supports FLDIO/FLDI1 (load constant 0/1) instructions
Instruction execution time
— Latency (FAMC/FADD/FSUB/FMUL): Three cycles (single-
precision), eight cycles (double-precision)
— Pitch (FAMC/FADD/FSUB/FMUL): One cycle (single-precision), six
cycles (double-precision)
Note: FMAC only supports single-precision
Five-stage pipeline

Exclusive control and
memory sharing

Supports exclusive control between two CPUs
Semaphore control through registers provided between two CPUs
Exclusive control by TAS.B instruction

Clock pulse generator
(CPG)

Clock mode: Input clock source can be selected from external input
(EXTAL, CKIO, or USB_X1) or crystal resonator

Input clock can be multiplied by 16 (max.) by the internal PLL circuit
Four types of clocks generated:

— CPUO clock: Maximum 200 MHz

— CPU1 clock: Maximum 200 MHz

— Bus clock: Maximum 66 MHz (CPUO bus, CPU1 bus and peripheral
buses 1, 2, 3)
— Peripheral clock: Maximum 33 MHz (peripheral bus 0)
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Items

Specification

Interrupt controller
(INTC)

Inter-processor interrupts for synchronization control

Seventeen external interrupt pins (NMI, IRQ7 to IRQO, and PINT7 to
PINTO)

On-chip peripheral interrupts: Priority level set for each module
Programmable 16 priority levels

Register bank enabling fast register saving and restoring in interrupt
processing

User break controller
(UBC)

Two break channels

Addresses, data values, access modes, and data size can be set as
break conditions

Cache memory

Instruction cache: 8 Kbytes x 2 cores (CPUO, CPU1)
Operand cache: 8 Kbytes x 2 cores (CPUOQ, CPU1)

128-entry/way, 4-way set-associative, 16-byte block length
configuration each for the instruction cache and operand cache

Write-back, write-through, LRU replacement algorithm

Way lock function available (only for operand cache); ways 2 and 3 can
be locked
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Items Specification

Bus state controller e Address space
(BSC) — Six areas of CS0 to CS5 and SDRAM space, each a maximum of

64 Mbytes

— Data bus width selectable for each area (8, 16, or 32 bits)

— Cycle wait function: Up to 31 wait cycles (up to 7 cycles for page
access)

¢ Normal space interface

— Wait control:
Assertion/negation timing of chip select signals,
assertion/negation timing of read/write strobe signals,
start/end timing of data outputs, and
extension of chip select signals can be set

— Write access mode: 1-write strobe/byte-write strobe mode

— Page access mode: Page read/write supported (64-bit, 128-bit,
and 256-bit page sizes are available)

e SDRAM interface

— Up to two areas can be allocated as SDRAM space
(each area may be maximum of 64 Mbytes)

— Refreshing: Auto refresh (with internal programmable refresh
counter) or self refresh

— Access timing: Row-column latency, column latency, row-active
period can be set

— Initialization sequencer: Power-down, deep power-down, and
mode register setting functions
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Items

Specification

Direct memory access
controller (DMAC)

14 channels:

Two-dimensional addressing supported on eight channels

Transfer requests

Software trigger, on-chip peripheral I/O request, and requests from

external pins

Number of bytes for transfer: 64 Mbytes at maximum

Transfer data size

Single-data transfer: 8 bits, 16 bits, or 32 bits

Single-operand transfer: 1,2, 4, 8, 16, 32, 64, 128 units of data

Non-stop transfer: Until the byte counter reaches 0

Transfer mode

— Cycle stealing mode (dual-address transfer): 3 clock cycles at
minimum per data transfer

— Pipelined transfer (dual-address transfer): 1 clock cycle at
minimum per data transfer

Address direction control

Fixed, incremental, decremental, rotate, and two-dimensional

addressing

Selectable DMA transfer condition

Single-operand transfer, consecutive operand transfer, and non-stop

transfer

Reloading: source address, destination address, byte counter
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Items

Specification

Multi-function timer
pulse unit 2 (MTU2)

Maximum 16 lines of pulse inputs/outputs based on the five channels
of 16-bit timers

18 output-compare and input-capture registers
Input capture function
Pulse output modes

Toggle, PWM, complementary PWM, and reset-synchronized PWM
modes

Synchronization of multiple counters

Complementary PWM output mode

— Non-overlapping waveforms output for 3-phase inverter control
— Automatic dead time setting

— 0% to 100% PWM duty cycle value specifiable

— A/D converter start request delaying function

— Interrupt skipping at crest or trough

Reset-synchronized PWM mode

Three-phase PWM waveforms in positive and negative phases can be
output with a desired duty value

Phase counting mode
Two-phase encoder pulse counting available

Compare match timer
(CMT)

Four channels of 16-bit counters
Four types of clock can be selected (P¢/8, P$/32, P$/128, and P¢/512)

DMA transfer request or interrupt request can be issued when a
compare match occurs

Watchdog timer
(WDT)

One-channel watchdog timer x 2 cores
A counter overflow can reset the LSI

Realtime clock (RTC)

Internal clock, calendar function, alarm function

Interrupts can be generated at intervals of 1/256 s by the 32.768-kHz
on-chip crystal oscillator

Serial communication
interface with FIFO
(SCIF)

Six channels

Clock synchronous or asynchronous mode selectable

Simultaneous transmission and reception (full-duplex communication)
Dedicated baud rate generator

Separate 16-byte FIFO registers for transmission and reception
Modem control function (in asynchronous mode)
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Items

Specification

Synchronous serial
communication unit
(SSV)

Master mode and slave mode selectable

Standard mode and bidirectional mode selectable

Transmit/receive data length can be selected from 8, 16, and 32 bits.
Simultaneous transmission and reception (full-duplex communication)
Consecutive serial communication

Two channels

I°C bus interface 3
(I1IC3)

Four channels
Master mode and slave mode supported

Serial sound interface
with FIFO (SSIF)

Bidirectional serial transfer on six channels

Support of various serial audio formats

Support of master and slave functions

Programmable generation of word clock and bit clock
Multi-channel formats

Support of 8, 16, 18, 20, 22, 24, and 32-bit data formats
8-stage FIFO for transmission and reception

Controller area
network (RCAN-TL1)

Two channels

TTCAN level 1 supported on both channels

BOSCH 2.0B active compatible

31 transmit/receive mailboxes and one receive-only mailbox

Multiple RCAN-TL1 channels can be assigned to one bus to increase
number of buffers with a granularity of 32 channels
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Items

Specification

IEBus™ controller
(IEB)

IEBus protocol control (layer 2) supported

— Half-duplex asynchronous communications

— Multi-master system

— Broadcast communications function

— Selectable mode (three types) with different transfer speeds

Includes buffers (dual port RAM) for data transmission and reception
that enable up to 128 bytes of consecutive transmit/reception
(maximum number of transfer bytes in mode 2)

Operating frequency
— 12 MHz, 12.58 MHz

(IEB uses 1/2 divided clocks of P¢, AUDIO_X1, or AUDIO_X2.)
— 18 MHz, 18.87 MHz

(IEB uses 1/3 divided clocks of Po, AUDIO_X1, or AUDIO_X2.)
— 24 MHz, 25.16 MHz

(IEB uses 1/4 divided clocks of P¢, AUDIO_X1, or AUDIO_X2.)
— 30 MHz, 31.45 MHz

(IEB uses 1/5 divided clocks of P¢, AUDIO_X1, or AUDIO_X2.)
— 36 MHz, 37.74 MHz

(IEB uses 1/6 divided clocks of AUDIO_X1 or AUDIO_X2.)

A/D converter (ADC) e 10-bit resolution
e Eight input channels
e A/D conversion initiated by the external trigger or timer trigger
D/A converter (DAC) e 8-bit resolution
e Two output channels
AND/NAND flash ¢ Interface for direct connection with AND-/NAND-type flash memory

memory controller
(FLCTL)

Read/write in sectors

Two types of transfer modes: Command access mode and sector
access mode (512-byte data + 16-byte management code: with ECC)

Interrupt request and DMAC transfer request
Supports 5-byte address (up to 2 Gbits) of flash memory
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Items

Specification

USB2.0 host/function
module (USB)

Conforms to the Universal Serial Bus Specification Revision 2.0

USB bus supporting two ports
2-port host mode and 1-port function mode

480-Mbps, 12-Mbps, and 1.5-Mbps transfer rates (host mode)
480-Mbps and 12-Mbps transfer rates (function mode)

Includes 10-Kbyte RAM as communication buffers

SD host interface
(SDHI)

Note:

SDHlI is included or
not depending on the
product code.

SD memory /O card interface (1-/4-bits SD bus)
Error check function: CRC7 (command), CRC16 (data)
MMC (MultiMediaCard) access

Interrupt requests

— Card access interrupt

— SDIO access interrupt

— Card detect interrupt

DMA transfer requests

— SD_BUF write

— SD_BUF read

Card detection and write protection supported

AT attachment packet
interface (ATAPI)

Primary channel supported
Master/slave supported

P1O modes 0 to 4, multiword DMA modes 0 to 2, ultra DMA modes 0

to 2 supported

Includes dedicated DMAC
32-byte double buffering
3.3-V I/O interface
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Items Specification

2D engine (2DG) e Accelerative functions
2-input 1-output blit, fill, chroma keying, logical operation, color
gradation handling, variable blending
¢ Resizing function
— Blit: bilinear/nearest-selectable independently for horizontal and
vertical directions, transformation rate settable in the range from
x1/2 to x2, pre-filtering for moiré prevention can be turned on/off
— Image output: Cubic algorithm in horizontal direction only,
transformation rate settable in the range from x1/3 to x1
e Motion picture input
BT656 format (NTSC/PAL) input
e Superimposition of motion picture

Alpha-blends a graphic plane and motion picture and outputs in
RGB666 at a constant rate

e Blit input formats
oRGB444 (16 bits), tRGB555 (16 bits), and a. (4 bits)
e Blit output formats
0RGB444 (16 bits) and «RGB555 (16 bits)
e Resolution of final output image
WQVGA (480 x 234) or QVGA (320 x 240)
e Video-out
Built-in DAC (6-bit resolution, operating frequency of 5 MHz to 12.5

MHz)
AAC encoder e Conforms to MPEG-2 AAC (ISO/IEC13818-7)
(AESOP) e Input format: 16-bit PCM stereo

e Output format: Raw data or ADTS format
e Profile: LC profile

e Channel: Stereo only

e Sampling frequency: 44.1 kHz

o Bit rate: 256 kbps
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Items Specification

On-chip RAM e CPUO: 64-Kbyte memory for high-speed operation (16 Kbytes x 4)
e CPU1: 32-Kbyte memory for high-speed operation (16 Kbytes x 2)
e 16-Kbyte memory for data retention

1/0O ports e 96 1/0s and 11 inputs

Input or output can be selected for each bit
Internal weak keeper circuit

Power-down modes

Six power-down modes provided to reduce power consumption of this
LSI

— Dual-processor mode
— Single-processor mode
— Dual sleep mode

— Software standby mode
— Deep standby mode

— Module standby mode

User debugging
interface (H-UDI)

E10A emulator support
JTAG-standard pin assignment

Power supply voltage

Vee:1.1t01.3V
PVcc: 3.0t0 3.6 V

Packages

272-pin BGA, 17-mm square, and 0.8-mm pitch
JEITA Package Code: P-FBGA272-17x17-0.80
Renesas Code: PRBG0272GA-A
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1.2 Product Lineup

Table 1.2  Product Lineup

Product
Classification Product Code IEB SDHI Package
SH7265 R5S72650P200BG Not included Not included 272-pin BGA
R5S72651P200BG Not included Included
R5S72652P200BG Included Not included
R5S72653P200BG Included Included
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1.3 Block Diagram
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Figure 1.1

Block Diagram
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Section 1 Overview

14 Pin Assignment
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Figure 1.2  Pin Assignment
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Table 1.3  Pin Numbers and Corresponding Pin Names

Pin Function 1 Function 2 Function 3 Function 4
No. Symbol /0 Symbol /0 Symbol /0 Symbol /0
A1 Vss

A2 CKIO 110 — — — — — —
A3 PB9 110 WEO/BCO/DQMO O — — — —
A4 Di4 10 — — — — — —
A5 D12 110 — — — — — —
A6 D10 /0 — — — — — —
A7 D8 110 — — — — — —
A8 PA14 110 D30 /0 IDED14 110 — —
A9  PA12 110 D28 /0 IDED12 110 DACKT o
A10 PA10 110 D26 /0 IDED10 10 TENDO o
A11 PA8 110 D24 /0 IDED8 l{e} DREQO I(s)
A12 PA6 110 D22 110 IDED6 110 TCLKC I(s)
A13 PA4 110 D20 /0 IDED4 /0 TCLKA I(s)
Pin Function 5 Function 6 Function 7 Function 8 Weak Pull-
No. Symbol 110 Symbol /0 Symbol /0 Symbol /0 keeper up
A1

A2 — — — — — — — —

A3 — — — — — — Yes

A4 — — — — — — — — Yes

A5 — — — — — — Yes

A6 — — — — — — — — Yes

A7 — — — — — — — — Yes

A8 TIOC4C I(s)/O PINT6 I(s) SD_CLK o) — — Yes

A9 TIOC4A I(s)/O PINT4 I(s) SD_CD Is) DACTT 0 Yes
A10 TIOC3C I(syO PINT2 Is) SD_D2 I(s))O0 — Yes
A11 TIOC3A I(s))O PINTO I(s)  SD_DO I(s))O — — Yes
A12 TIOC2A I(s))O IRQ6 I(s) SSO1 I(s))O — — Yes
A13 TIOC1A I(s)/O IRQ4 I(s) SSCK1 I(s))O — — Yes
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Pin Function 1 Function 2 Function 3 Function 4

No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0

A14 MDO I(s) — — — — — —

A15 PC3 I(s)O  IODACK# o TCLKD I(s) NAF1 I(s)/O

A16 PC7 I(s))O  IDEIORDY [ TIOC4D I(s))O  NAF5 I(s)/O

A17 PFO I(s)/O — — SCL3 I(s)/O(0) — —

A18 PF2 /0 — — — — CTx0

A19 PF4 /0 — — DACK3 0o CTx1

A20 PVcc

B1 PB11 /0 WE2/BC2/DQM2 O IDECS#0 O FWE O

B2 Vss

B3 PB10 /0 WE1/BC1/DQM1 O — — — —

B4 D15 110 — — — — — —

B5 D13 /0 — — — — — —

B6 D11 /0 — — — — — —

B7 D9 /0 — — — — — —

Functi Functi Function 7 Functi
Pin unction 5 unction 6 unction unction 8 Weak Pull-

No. Symbol 110 Symbol 1/0 Symbol 1/0 Symbol 1/0 keeper up

Al4 — S — - = S — —

A15 IRQ3 I(s) — — — — — — Yes

A16 PINT3 Is) — S — - — — Yes

A7 — — — — — - = —

A18 IETxD o — — — — — — Yes

A19 CTX0&CTx1 o DACT3 o — - —  Yes

A20

B1 — — — — — — — — Yes

B2

B3 — — — — — — — — Yes

B4 — — — — — — — — Yes

B5 — — — — — — — — Yes

B6 — — — — — — — — Yes

B7 — — — — — — — — Yes
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Pin Function 1 Function 2 Function 3 Function 4

No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0
B8 PA15 110 D31 /0 IDED15 110 ADTRG I(s)
B9 PA13 110 D29 /0 IDED13 110 TENDT o
B10 PA11 l{e} D27 /0 IDED11 /0 DREQ1 I(s)
B11 PA9 110 D25 /0 IDED9 110 DACKO o
B12 PA7 /0 D23 /0 IDED7 /0 TCLKD I(s)
B13 PA5 110 D21 110 IDED5 110 TCLKB I(s)
B14 PCO I(s)/O IDEAO o TCLKA I(s) FOE o
B15 PC4 I(s)/O IODREQ | TIOC4A I(s)/O NAF2 I(s)/O
B16 PC8 I(s))O  IDEINT I DREQf1 I(s) NAF6 I(s)/O
B17 PF1 Is))o  — — SDA3 I(s)/O(0) CRx0 I(s)
B18 PF3 110 — — DREQ3 I(s) CRx1 I(s)
B19 PVcc

B20 Vcc

C1 PB13 10 RAS (¢} — — — —
Pin Function 5 Function 6 Function 7 Function 8 Weak Pull-
No. Symbol 110 Symbol /0 Symbol /0 Symbol 1/0 keeper up
B8 TIOC4D I(syO PINT7 Is) SD_WP Is) — — Yes

B9 TIOC4B I(s))O PINT5 I(s) SD_CMD I(s)O — — Yes
B10 TIOC3D I(syO PINT3 Is) SD_D3 I(s))O0 — — Yes

B11 TIOC3B I(s)/O PINT1 I(s) SD_D1 I(s)/O DACTO 0 Yes

B12 TIOC2B I(s))O IRQ7 I(s) SCS1 I(s))O — — Yes

B13 TIOC1B I(s))O IRQ5 I(s) Ssi I(s))O — — Yes

B14 IRQO Is) — — — — — — Yes

B15 PINTO I(s) — — — — — — Yes

B16 PINT4 I(s) — — — — — — Yes

B17 IERXD I(s) — — — — — —

B18 CRx0/CRx1 I(s) — — — — — — Yes

B19

B20

c1 — — — — — — — — Yes
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Pin Function 1 Function 2 Function 3 Function 4

No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0

C2 PB12 /0 WES3/BC3/DQM3 O IDECS#1 o} FCDE o

C3 Vss

C4 Vcc

C5 Vce

Cé D6 /0 — — — — — —

c7 D4 o) — — — — — —

Cs D2 110 — — — — — —

C9 DO /0 — — — — — —

C10 PVcc

C11 Vce

C12 PA2 110 D18 /0 IDED2 110 — —

C13 PAO /0 D16 /0 IDEDO /0 DREQ2 I(s)

c14 PCH I(sYO  IDEA1 o TCLKB I(s) FSC o)

C15 PC5 I(s)O  IDEIOWR# o TIOC4B I(s)O  NAF3 I(s)/O

Functi Functi Function 7 Functi
Pin unction 5 unction 6 unction unction 8 Weak Pull-

No. Symbol 110 Symbol 1/0 Symbol 1/0 Symbol 1/0 keeper up

c2 — — — — — — — — Yes

C3

C4

C5

c6 — — — — — — — — Yes

c7 — — — — — — — — Yes

c8 — — — — — — — — Yes

co — — — — — — — — Yes

c10

C11

C12 TIOCOC I(s)O  IRQ2 Is)  SSO0 I(s)O — —  Yes

C13 TIOCOA I(s)/)O IRQO I(s) SSCKO I(s))O — — Yes

C14 IRQ1 Is) — - - - — —  Yes

C15 PINT1 I(s) — - = - - — Yes
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Pin Function 1 Function 2 Function 3 Function 4

No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0

C16 PC9 I(s))O  IDERST# o) DACK o} NAF7 I(s)/0

C17 PVcc

C18 PVcc

C19 Vce

C20 RTC_X2 o — — — — — —

D1 CSO o — — — — — —

D2 PB14 /0 CAS O — — — —

D3 PVcc

D4 Vss

D5 Vcec

D6 D7 110 — — — — — —

D7 D5 /0 — — — — — —

D8 D3 /0 — — — — — —

D9 D1 /0 — — — — — —

Functi Functi Function 7 Functi
Pin unction 5 unction 6 unction unction 8 Weak Pull-

No. Symbol 110 Symbol /0 Symbol /0 Symbol 1/0 keeper up

C16 PINT5 I(s)  DACTT o — - — — Yes

Cc17

C18

Cc19

c20 — S — S — S — —

D1 — — — — — — — — Yes

D3

D4

D5

D6 — — — — — — — — Yes

D7 — — — — — — — — Yes

D8 — — — — — — — — Yes

D9 — — — — — — — — Yes
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Pin
No.

Function 1

Function 2

Function 3

Function 4

Symbol 1/0

Symbol 110

Symbol

1/0 Symbol

/0

D10

PVce

D11

Vce

D12

PA3 /0

D19 1/10

/0 —

D13

PA1 /0

D17 1/10

110 DACK2

D14

PC2 I(s)/O

IDEA2

I(s) NAFO

I(s)/O

D15

PC6 I(s)/O

@)

IDEIORD#

I(s)O  NAF4

I(s)/O

D16

PC10 I(s)/O

DIRECTION O

D17

PVcc

D18

Vce

D19

PEO I(s)/O

RxDO I(s)

SSCKO0

I(sy)o  —

D20

RTC_X1 |

E1

PB4 /0

0
A

E2

PB6 /0

(9]
2]
@

E3

PVce

Pin
No.

Function 5

Function 6

Function 7 Function 8

Weak Pull-

Symbol 110

Symbol 1/0 Symbol

1/0 Symbol 1/0 keeper up

D10

D11

D12

TIOCOD I(s)/O

IRQ3 I(s)  SCSO

I(s))O0 — — Yes

D13

TIOCO0B I(s)/O

IRQ1 I(s)  SSIo

I(s))O DACT2 O Yes

D14

IRQ2 I(s)

— — —_ Yes

D15

PINT2 I(s)

— — — Yes

D16

PINT6 I(s)

— — — Yes

D17

D18

D19

— Yes

D20

E1

— — — Yes

E2

_ — — Yes

E3
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Section 1 Overview

Pin Function 1 Function 2 Function 3 Function 4
No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0
E4 PVcec

E17 Vcc

E18 Vcc

E19 PE2 I(s)/O CTSO I(s)/O SS00 Is))o  — —
E20 PE1 I(syO  TxDO SSI0 I(sy)o  — —
F1 PB5 110 Ccs2 (0] — — — —
F2 PB7 110 Cs4 o SDCS0 o) — —
F3 PB15 110 CKE (0] — — — —
F4 PB16 110 SDWE (0] — — — —
F17 PE6 I(s)/O TxD1 (0] SSO1 I(s)/O SD_CLK (o)
F18 PE5 I(s)/O RxD1 I(s) Ssi I(s)/O SD_CMD I(s)/O
F19 PE4 1(s)/O SCKO I(s)/O SSCK1 Is))o  — —
F20 PE3 I(s)/O RTSO I(s)/O SCSO0 Is))o  — —
G1 PB1 110 A1 o — — — —
Pin Function 5 Function 6 Function 7 Function 8 Weak Pull-
No. Symbol 110 Symbol /0 Symbol Symbol 1/0 keeper up
E4

E17

E18

E19 TIOC2A I(s)y)o — — — — — — Yes
E20 — — — — — — — — Yes
F1 — — — — — — — — Yes
F2 — — — — — — — — Yes
F3 — — — — — — — — Yes
F4 — — — — — — — — Yes
F17 SSIWS5 I(s))O — — — — — — Yes
F18 SSISCK5 I(s))O — — — — — — Yes
F19 — — — — — — — — Yes
F20 TIOC2B I(s))O — — — — — — Yes
Gl — — — — — — — — Yes
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Section 1 Overview

Pin Function 1 Function 2 Function 3 Function 4

No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0

G2 A2 o} — — — — — —

G3 PB8 Is)y)O  CS5 o SDCSH o] MRES I(s)

G4 PB17 /0 WAIT | — — — —

G17 PE10 I(s) RxD3 I(s) SCL1 I(s)/O(0) — —

G18 PE9 I(s)O  TxD2 o) SDAO I(s)/O(0) — —

G19 PE8 I(s) RxD2 I(s) SCLO I(s)/O(0) — —

G20 PE7 I(s)/O SCK1 I(s)/O SCSH I(s)/O SD_D3 I(s)/O

H1 A3

o
H2 A4 o} — — — — — —
H3 RD o]

H4 PBO /0 AO RD_WR/WE o} — —

o
H17 PE13 I(s))O  TxD4 o) SDA2 I(s)/O(0) — —

H18 PE12 I(s) RxD4 I(s) SCL2 I(s)/O(0) — —

H19 PE11 I(s))O  TxD3 o SDA1 I(s)/O(0) — —

Functi Functi Function 7 Functi
Pin unction 5 unction 6 unction unction 8 Weak Pull-

No. Symbol 110 Symbol 1/0 Symbol 1/0 Symbol 1/0 keeper up

G2 — — — — — — — — Yes

G3 — — — — — — — — Yes

G4 — — — — — — — — Yes

G17 — — — — — - = —

G18 — S — S — S — —

G19 — S — S — - — —

G20 SSIDATAS I(s)y)O — S - — — Yes

H1 — — — — — — — — Yes

H2 — — — — — — — — Yes

H3 — — — — — — — — Yes

H4 — — — — — — — — Yes

H17 — - - - — S —

Hi8 — S — S — - — —

H19 — - = S — S — —
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Section 1 Overview

Pin Function 1 Function 2 Function 3 Function 4

No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0

H20 TDI

J1 A5

J2 A6

J3 A7

o|lo|o|o
\
|
\
\
\

J4 A8

J9  Vss

J10 Vss

J11 Vss

J12 Vss

J17 RES I(s) — — — — — —

J18 NMI I(s) — — — — — —

J19 TCK [ - - - - - -

J20 TDO o — — — — — —

K1 A9 o — — — — — —

Functi Functi Function 7 Functi
Pin unction 5 unction 6 unction unction 8 Weak Pull-

No. Symbol 110 Symbol /0 Symbol /0 Symbol 1/0 keeper up

H20 — — — — — — — — Yes

J1 — — — — — — — — Yes

J2 — — — — — — — — Yes

J4a  — — — — — — — — Yes

J9

J10

Ji1

J12

7 — S — - = S — —

Jig — S — S — - — —

J19 — — — — — — — — Yes

J20 — — — — — — — — Yes

Kt — — — — — — — — Yes
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Section 1 Overview

Pin
No.

Function 1

Function 2 Function 3

Function 4

Symbol 1/0 Symbol

110 Symbol 1/0

Symbol /0

K2

A10 o —

K3

Vce

K4

Vce

K9

Vss

K10

Vss

K11

Vss

K12

Vss

K17

PVcec

K18

PVce

K19

ASEMD I(s) —

K20

TRST I(s) —

L1

A1 (0] —

L2

A12 o —

L3

PVce

Pin
No.

Function 5 Function 6 Function 7

Function 8 Weak Pull-

Symbol 110 Symbol

1/0 Symbol 1/0 Symbol 1/0 keeper up

K2

— Yes

K3

K4

K9

K10

K11

K12

K17

K18

K19

K20

— Yes

L1

— Yes

L2

— Yes

L3
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Section 1 Overview

Pin Function 1 Function 2 Function 3 Function 4

No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0

L4 PVcc

L9 Vss

L10 Vss

L11 Vss

L12 Vss

L17 Vcc

L18 Vcc

L19 TMS | — — — — — —

L20 ASEBRKAK/ASEBRK I(s)/O — — — — — _

M1 A13

M2 A14

M3 A15

o|lo|ol|o
|
|
|
|
|
|

M4 A16

M9 Vss

Functi Functi Function 7 Functi
Pin unction 5 unction 6 unction unction 8 Weak Pull-

No. Symbol 110 Symbol /0 Symbol /0 Symbol 1/0 keeper up

L4

L9

L10

L11

L12

L17

L18

L19 — — — — — — — — Yes

L20 — — — — — — — — Yes

M2 — — — — — — — — Yes

M3 — — — — — — — — Yes

M4 — — — — — — — — Yes

M9
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Section 1 Overview

Pin
No.

Function 1

Function 2

Function 3

Function 4

Symbol 1/0

Symbol

110 Symbol

/0

Symbol /0

M10

Vss

M11

Vss

M12

Vss

M17

PVce

M18

PVce

M19

Vss

M20

DP1 110 —

N1

A17

N2

A18

N3

A19

N4

O|O0|O|O

A20

N17

Vss

N18

Vss

N19

Vss

Pin
No.

Function 5

Function 6

Function 7

Function 8 Weak Pull-

Symbol 110 Symbol

1/0 Symbol

1/0 Symbol 1/0

keeper up

M10

M11

M12

M17

M18

M19

M20

N1

— Yes

N2

— Yes

N3

— Yes

N4

— Yes

N17

N18

N19

RENESAS
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Section 1 Overview

Pin Function 1 Function 2 Function 3 Function 4

No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0

N20 DM1 l{e} — — — — — —

P1  PB2 I(syO  A21 RxD2 I(s) — —

P3 PD2 I(s)yO  TENDO

o

P2 PB3 /0 A22 o TxD2 o
(0] A23 o} SCK2 I(s)/O
O o} DACTO o

P4 PD1 I(s)/O DACKO A24

P17 Vss

P18 Vss

P19 Vss

P20 DPO 110 — — — — — —

R1  PHO I(s))O  SSISCKO I(sy)o  — — — —

R2 PH1 I(s)/O SSIWS0 I(s)/O — — — —

R3 PH2 I(s)/O SSIDATAO I(s)/O — — — —

R4 PDO I(sYO  DREQO I(s) A25 o ADTRG I(s)

R17 REFRIN | — — — — — —

Functi Functi Function 7 Functi
Pin unction 5 unction 6 unction unction 8 Weak Pull-

No. Symbol 110 Symbol /0 Symbol /0 Symbol 1/0 keeper up

N2o — S — - = S — —

P1 — — — — — — — — Yes

P2 — — — — — — — — Yes

P3 IRQ6 I(s) — — — — — — Yes

P4 IRQ5 I(s) — — — — — — Yes

P17

P18

P19

P20 — - = S — S — —

R2 — — — — — — — — Yes

R3 — — — — — — — — Yes

R4  IRQ4 Is) — S — - = —  Yes

R17 — — — — — - = —
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Section 1 Overview

Pin
No.

Function 1

Function 2

Function 3

Function 4

Symbol

/0

Symbol

/0

Symbol 1/0

Symbol /0

R18

USBAPVcc

R19

VBUS

R20

DMoO

l{e}

T

PH3

I(s)/O

SSISCK1

I(s)/O

DREQ2 I(s)

T2

PH4

I(s)/O

SSIWS1

I(s)/O

DACK2 o

DACT2 0o

T3

Vce

T4

Vce

T17

PVcc

T18

PVce

T19

USBAPVss

T20

USBDVce

Ut

EXTAL

u2

PB18

/0

WDTOVF

O

UBCTRG 0o

us

Vce

Pin
No.

Function 5

Function 6

Function 7

Function 8 Weak Pull-

Symbol 110

Symbol 1/0

Symbol 1/0 Symbol 1/0 keeper up

R18

R19

R20

T

— Yes

T2

— Yes

T3

T4

T17

T18

T19

T20

Ut

u2

— Yes

U3
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Section 1 Overview

Pin Function 1 Function 2 Function 3 Function 4

No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0
U4  PVce

Us PH7 I(s)/O SSIwWS2 Is))O  — — — —
us PH10 I(s)/O SSIWS3 Isyo  — — — —
U7 PH14 I(s)/O SSIDATA4 I(s)/O SCK5 I(s)/O SD_D2 I(s)/O
us PJ3 I(s)yO  IRQ7 I(s) TIOCOD I(syo  — —
U9 PJ7 /10 VIDATA2 | TIOC1A I(s)/O SD_DO I(s)/O
U10 Vce

Uil PVce

Ut2 PJ12 10 VIDATA7 I SCST I(s))O  SD_WP I(s)
U13 PG3 I(s) IRQ3 I(s) AN3 I(a) SD_WP I(s)

U14 2DGAPVss0

U15 2DGAPVcc0

U16 Vcc

U17 Vss

Functi Functi Function 7 Functi
Pin unction 5 unction 6 unction unction 8 Weak Pull-

No. Symbol 110 Symbol /0 Symbol /0 Symbol 1/0 keeper up

U4

us — — — — — — — — Yes

U6 NAF1 I(s))O — S — - — — Yes

U7 NAF5 I(s))O — — — — — — Yes

ug — — TxD3 (0] — — — — Yes

U9 NAF6 I(s))O — — AUDATAO o} — — Yes

u1o

ut1

Ui2 FRB Is) — - - S — — Yes

U13 TCLKD Is) — S — - — —

u14

uis

uie

ut7
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Section 1 Overview

Pin
No.

Function 1 Function 2

Function 3

Function 4

Symbol

1/0 Symbol 110

Symbol

/0

Symbol /0

u18

PVce

u19

USBAVcc

u20

Vss

V1

XTAL

V2

Vce

V3

PVcec

V4

PVce

V5

PH6

I(s)O  SSISCK2 I(s)/O

V6

PH9

I(s)/O SSISCK3 I(s)/O

V7

PH13

I(s)O  SSIWS4 I(s)/O

TxD5

SD_D1 I(s)/O

V8

PJ2

I(s)/O IRQ6 I(s)

TIOCOC

I(s)/O — —

V9

PJ6

/0 VIDATA1 |

TEND3

SD_CLK o

V10

Vce

Vi1

PVce

Pin
No.

Function 5

Function 6

Function 7

Function 8 Weak Pull-

Symbol

110 Symbol 1/0 Symbol

1/0 Symbol 1/0 keeper up

u18

u19

u20

V1

V2

V3

\Z

V5

— Yes

V6

NAFO

I(s)/O0 — —

— Yes

V7

NAF4

(8O — - —

— Yes

V8

— RxD3 I(s) —

— Yes

V9

FCE

o — — AUDSYNC

— Yes

V10

V11

RENESAS
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Section 1

Overview

Pin
No.

Function 1

Function 2

Function 3

Function 4

Symbol 1/0

Symbol 110

Symbol

Symbol

/0

Vi2

PGO I(s)

IRQO I(s)

ANO

FRB

I(s)

V13

PG2 I(s)

IRQ2 I(s)

AN2

SD_CD

I(s)

Vi4

2DGAPVss1

V15

2DGAPVcci

V16

Vce

V17

Vce

V18

Vss

V19

USBAVss

V20

USB_X1 |

Wi

Vce

w2

PVce

W3

PH15 I(s)/O

AUDIO_CLK I(s)

W4

MD_CLK1 I(s)

W5

PH5 I(s)/O

SSIDATA1 I(s)/O

TEND2

Pin
No.

Function 5

Function 6

Function 7

Function 8

Weak Pull-

Symbol 110

Symbol /0

Symbol /0

Symbol

1/0 keeper up

Vvi2

TCLKA I(s)

V13

TCLKC I(s)

V14

V15

V16

V17

V18

V19

V20

Wi1

W2

W3

Yes

W4

W5

Yes
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Section 1 Overview

Pin Function 1 Function 2 Function 3 Function 4
No. Symbol 1/0 Symbol 110 Symbol 110 Symbol /0

W6 PHS I(s))O  SSIDATA2 I(s))Oo ~ — — — —

W7 PHI12 I(s)/O SSISCK4 I(s)/O RxD5 I(s) SD_DO0 I(s)/O

w8  PJ1 I(s))O  IRQ5 I(s) TIOCOB I(s))Oo ~ — —

W9 PJ5 110 VIDATAO [ DACK3 o} DACT3 (0]

W10 PJ9 10 VIDATA4 [ SSCK1 I(s))O  SD_D2 I(s)/O

W11 PJ11 /0 VIDATA6 | SSO1 I(s)/O SD_CD I(s)

W12 PKO /0 CSYNC o — — — —

W13 PG4 | VICLKENB | AN4 I(a) — —

W14 PG6 I VIVSYNC I ANG I(a) DAO O(a)

W15 PG7 [ VIHSYNC [ AN7 I(a) DA1 O(a)

W16 AVref

W17 REXT | — — — — — —

W18 CBU o — — — — — —

W19 Vss

Functi Functi Function 7 Functi
Pin unction 5 unction 6 unction unction 8 Weak Pull-

No. Symbol 110 Symbol /0 Symbol /0 Symbol 1/0 keeper up

we — — — — — — — — Yes

W7 NAF3 I(s))O — S — S — — Yes

w8 — — — — — — — — Yes

W9 FSC (0] TxD4 o AUDCK (6] — — Yes

W10 — — — — AUDATA2 o — — Yes

Wil — — — — — — — — Yes

W12 FWE o — — — — — — Yes

w13 — S — - = S — —

W14 — — — — — - = —

W15 — S — - = S — —

W16

W17 — - - - — S —

wig — S — S — - — —

W19
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Section 1 Overview

Pin Function 1 Function 2 Function 3 Function 4
No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0
W20 USB_X2 (e} — — — — — _
Y1 PVcc

Y2  PLLVss

Y3 PLLVcc

Y4  MD_CLKO I(s) — — — — — _

Y5 AUDIO_X1 | — — — — — _

Y6  AUDIO_X2 o} — — — — — —
Y7  PH11 I(s)/O SSIDATA3 Is))O  — — — —
Y8 PJO I(s)/O IRQ4 I(s) TIOCOA Is))o  — —
Y9 PJ4 10 VICLK I DREQ3 I(s) SD_CMD I(s)/O
Y10 PJ8 110 VIDATA3 | TIOC1B I(s)/O SD_D1 I(s)/O
Y11 PJ10 10 VIDATA5 I SSH I(s))O  SD_D3 I(s)/O
Y12 PK1 I/0 DCLKIN | — — — —
Y13 PGi I(s) IRQ1 I(s) AN{ I(a) — —
Pin Function 5 Function 6 Function 7 Function 8 Weak Pull-
No. Symbol 110 Symbol /0 Symbol /0 Symbol 1/0 keeper up
W20 — — — — — — — —

Y1

Y2

Y3

\Z— - — - - - - -

Ys — — — — — — — —

Y6 — — — — — — — —

Y7 NAF2 I(s))O — — — — — — Yes

Ys — — — — — — — — Yes

Y9 FOE o RxD4 I(s) — — — — Yes

Y10 NAF7 I(s))O — — AUDATA1 o — — Yes

Y11 — — — — AUDATA3 o — — Yes

Y12 FCDE o — — — — — — Yes

Y13 TCLKB Is) — — — — — —
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Section 1 Overview

Pin Function 1 Function 2 Function 3 Function 4
No. Symbol 1/0 Symbol 110 Symbol 1/0 Symbol /0

Y14 PG5 [ — — AN5 I(a) —

Y15 AVss

Y16 AVcc

Y17 B O@  — — — — — —

Y18 G O@  — — — — — —

Y19 R O@  — — — — — —

Y20 Vss

Functi Functi Function 7 Functi
Pin unction 5 unction 6 unction unction 8 Weak Pull-

No. Symbol 110 Symbol 1/0 Symbol /0 Symbol 1/0 keeper up

Yi4 — S — - = S — —

Y15

Y16

Y17 — — — — — - = —

Yig — S — - = S — —

Y19 — S — S — - — —

Y20
[Legend]

(s): Schmitt
(a): Analog

(0):  Open drain
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Section 1 Overview

1.5 Pin Functions

Table 1.4  Pin Functions

Classification = Symbol /0 Name Function

Power supply Vce | Power supply Power supply pins. All the Vcc pins
must be connected to the system
power supply. This LSI does not
operate correctly if there is any pin

left open.
PVcc | Power supply for Power supply for I/O pins. All the
I/O circuits PVcc pins must be connected to the

system power supply. This LS| does
not operate correctly if there is any
pin left open.

Vss | Ground Ground pins. All the Vss pins must
be connected to the system power
supply (0 V). This LSI does not
operate correctly if there is any pin

left open.
PLLVcc | Power supply for Power supply for the on-chip PLL
PLL oscillator.
PLLVss | Ground for PLL  Ground pin for the on-chip PLL
oscillator.
Clock EXTAL | External clock Connected to a crystal resonator. An

external clock signal may also be
input to the EXTAL pin.

XTAL (0] Crystal Connected to a crystal resonator.
CKIO I/O  System clock I/O Inputs an external clock or supplies
the system clock to external devices.
Operating mode MDO | Mode set Sets the operating mode. Do not
control change the signal level on this pin
during operation.
MD_CLK1, | Clock mode set  These pins set the clock operating
MD_CLKO mode. Do not change the signal
levels on these pins during
operation.
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Classification Symbol /0 Name Function
Operating mode ASEMD | ASE mode During RES pin assertion period,
control input a low level to operate this LSI
in ASE mode. To operate it in
product chip mode, apply a high
level to this pin.
Enables the E10A-USB emulator
functions in ASE mode.
Fix a high level mode when not using
emulator functions.
System control RES | Power-on reset  This LSI enters the power-on reset
state when this signal goes low.
MRES | Manual reset This LSI enters the manual reset
state when this signal goes low.
WDTOVF O Watchdog timer  Outputs an overflow signal from the
overflow WDT.
Interrupts NMI | Non-maskable Non-maskable interrupt request pin.
interrupt Fix it high when not in use.
IRQ7 to IRQO | Interrupt requests Maskable interrupt request pins.
7100 Level-input or edge-input detection
can be selected. When the edge-
input detection is selected, the rising
ed