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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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32-Bit Single-Core
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127
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552K x 8
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Surface Mount
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RX64M Group

1. Overview

Table 1.1 Outline of Specifications (7/9)

Classification Module/Function

Description

Communication  I12C bus interface (RIICa) e 2 channels (only channel 0 can be used in fast-mode plus)

function

Communication formats

12C bus format/SMBus format
Supports the multi-master

Max. transfer rate: 1 Mbps (channel 0)
Event linking by the ELC

CAN module (CAN)

3 channels
Compliance with the 1SO11898-1 specification (standard frame and extended frame)
32 mailboxes per channel

Serial peripheral
interface (RSPIa)

1 channel

RSPI transfer facility

Using the MOSI (master out, slave in), MISO (master in, slave out), SSL (slave select),
and RSPCK (RSPI clock) signals enables serial transfer through SPI operation (four
lines) or clock-synchronous operation (three lines)

Capable of handling serial transfer as a master or slave

Data formats

Switching between MSB first and LSB first

The number of bits in each transfer can be changed to any number of bits from 8 to 16,
or to 20, 24, or 32 bits.

128-bit buffers for transmission and reception

Up to four frames can be transmitted or received in a single transfer operation (with
each frame having up to 32 bits)

Buffered structure

Double buffers for both transmission and reception

RSPCK can be stopped with the receive buffer full for master reception.

Event linking by the ELC

Quad serial peripheral
interface (QSPI)

1 channel

Connectable with serial flash memory equipped with multiple input and output lines (i.e.
for single, dual, or quad operation)

Programmable bit length and selectable active sense and phase of the clock signal
Sequential execution of transfer

LSB or MSB first is selectable.

Serial sound interface (SSI)

2 channels

Full-duplex transfer is possible (only on channel 0).

Support for multiple audio formats

Support for master or slave operation

Bit clock frequency is selectable from four different types (16 fs, 32 fs, 48 fs, and 64 fs).
Support for 8-/16-/18-/20-/22-/24 bit data formats

Internal 8-stage FIFO for transmission and reception

Stopping SSIWS when data transfer is stopped is selectable.

Sampling rate converter (SRC)

1 channel

Data formats: 32-bit stereo (16 bits for the left, 16 bits for the right) and 16-bit monaural.
Input sampling rates: 8, 11.025, 12, 16, 22.05, 24, 32, 44.1, 48 kHz

Output sampling rates: 32, 44.1, 48, 8*2 or 16 kHz*2

SD host interface (SDHI)*4

1 channel

Transfer speed: Supports high-speed mode (15 MB/s) and default speed mode (10 MB/s)
One interface for SD memory and I/O cards (supporting 1- and 4-bit SD buses)
SD specifications

Part 1: Physical Layer Specification Ver. 3.01 compliant (DDR not supported)
Part E1: SDIO Specification Ver. 3.00

Error checking: CRC7 for commands and CRC16 for data

Interrupt requests: Card access interrupt, SDIO access interrupt, card detection
interrupt

DMA transfer requests: SD_BUF write and SD_BUF read

Support for card detection and write protection

MMC host interface (MMCIF)

1 channel

Transfer speed: Supports high-speed mode (30 MB/s) and Backward-compatible mode
(25 MBY/s)

Compliant with JEDEC STANDARD JESD84-A441 (DDR is not supported)

Interface for Multimedia Cards (MMCs)

Device buses: Support for 1-, 4-, and 8-bit MMC buses

Interrupt requests: Card detection interrupt, error/timeout interrupt, normal operation interrupt
DMA transfer requests: CE_DATA write and CE_DATA read

Support for card detection, boot operation, high priority interrupt (HPI)
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RX64M Group

1. Overview

1.2

List of Products

Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no.

Table 1.3 List of Products (1/3)
Code Flash Data Flash  Operating )
Memory RAM Memory Frequency  Encryption

Group Part No. Package Capacity Capacity Capacity (Max.) Module SDHI

RX64M  R5F564MLCDFC PLQPO0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDFC PLQPO0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDFC PLQP0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDFC PLQPO0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDFC PLQPO0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDFC PLQP0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDFC PLQP0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDFC PLQPO0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDFC PLQP0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDFC PLQPO0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDFC PLQPO0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDFC PLQP0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MFCDFC PLQPO0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDFC PLQPO0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDFC PLQPO0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDFC PLQP0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MLCDFB PLQPO0144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDFB PLQPO0144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDFB PLQPO144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDFB PLQPO0144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDFB PLQPO0144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDFB PLQPO144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDFB PLQPO144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDFB PLQPO0144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDFB PLQPO144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDFB PLQPO0144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDFB PLQPO0144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDFB PLQPO144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MFCDFB PLQPO0144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDFB PLQPO0144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDFB PLQPO144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDFB PLQPO0144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MLCDFP PLQPO100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDFP PLQPO0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDFP PLQPO100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDFP PLQPO0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDFP PLQPO0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDFP PLQPO0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDFP PLQPO0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDFP PLQPO100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDFP PLQPO0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDFP PLQPO0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDFP PLQPO0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDFP PLQPO100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
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RX64M Group

1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.6, List of Pin and Pin
Functions (176-Pin LFQFP).
Figure 1.5 Pin Assignment (176-Pin LFQFP)
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RX64M Group

1. Overview

Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (5/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
144-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LFQFP Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
117 P60 CSo#
118 VCC
119 PD7 D7[A7/D7] MTIC5U/POEQO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QIO1-B/QMI-B
120 PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO0-B/ IRQ6 AN106
POE4# SDHI_DO0-B/
QIO0-B/QMO-
B
121 PD5 D5[A5/D5] MTIC5W/MTIOCS8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
122 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QSSL-B
123 PD3 D3[A3/D3] MTIOC8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES8#/ SDHI_D3-B/
TOC2 QIO3-B
124 PD2 D2[A2/D2] MTIOC4D/ CRXO0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
QI02-B
125 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
126 PDO DO[A0/DQ] GTIOC1B-E/POE4# IRQO AN108
127 P93 A19 POEO# CTS7#/RTST#ISST# AN117
128 P92 A18 POE4# RXD7/SMISO7/SSCL7 AN116
129 P91 Al7 SCK7 AN115
130 VSS
131 P90 Al6 TXD7/SMOSI7/SSDA7 AN114
132 VCC
133 P47 IRQ15- ANO007
DS
134 P46 IRQ14- ANO006
DS
135 P45 IRQ13- ANO005
DS
136 P44 IRQ12- ANO004
DS
137 P43 IRQ11-DS | ANO03
138 P42 IRQ10- AN002
DS
139 P41 IRQ9-DS | ANOO1
140 VREFLO
141 P40 IRQ8-DS | ANOOO
142 VREFHO
143 AVCCO
144 P07 IRQ15 ADTRGO#

Note 1. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is

enabled.
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RX64M Group 2.CPU

2. CPU
Figure 2.1 shows register set of the CPU.

General-purpose register Control register
b31 bo b3l b0

RO (SP)* ISP (Interrupt stack pointer)
R1 USP (User stack pointer)
R2

| INTB (Interrupt table register) |
R3
R4 | PC (Program counter) |
R5
R6 | PSW (Processor status word) |
R7 | BPC (Backup PC) |
R8
o [ BPsw (Backup Psw) |
R10 | FINTV (Fast interrupt vector register) |
R11

| FPSW (Floating-point status word) |
R12
R13 | EXTB (Exception table register) |
R14
R15

DSP instruction register
b71 b0
| ACCO (Accumulator 0) |

| ACC1 (Accumulator 1) |

Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according to
the value of the U bit in the PSW.

Figure 2.1 Register Set of the CPU
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RX64M Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (16 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 8203h |TMR1 |Timer Control/Status Register TCSR 8 8 2,3PCLKB 2ICLK TMR
0008 8204h |TMRO |[Time Constant Register A TCORA 8 8 2, 3 PCLKB 2 ICLK TMR
0008 8204h | TMRO1 |Time Constant Register A TCORA 16 16 2,3PCLKB 2 ICLK TMR
0008 8205h |TMR1 |Time Constant Register A TCORA 8 8 2,3 PCLKB 2ICLK TMR
0008 8206h [TMRO | Time Constant Register B TCORB 8 8 2,3 PCLKB 2ICLK TMR
0008 8206h | TMRO1 |Time Constant Register B TCORB 16 16 2,3PCLKB 2 ICLK TMR
0008 8207h |[TMR1 |[Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR
0008 8208h |TMRO | Timer Counter TCNT 8 8 2, 3PCLKB 2ICLK TMR
0008 8208h | TMRO1 |Timer Counter TCNT 16 16 2,3 PCLKB 2ICLK TMR
0008 8209h |TMR1 |[Timer Counter TCNT 8 8 2,3PCLKB 2ICLK TMR
0008 820Ah | TMRO | Timer Counter Control Register TCCR 8 8 2,3PCLKB 2 ICLK TMR
0008 820Ah | TMRO1 |Timer Counter Control Register TCCR 16 16 2, 3 PCLKB 2ICLK TMR
0008 820Bh |TMR1 |Timer Counter Control Register TCCR 8 8 2,3PCLKB 2ICLK TMR
0008 820Ch |TMRO | Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR
0008 820Dh |TMR1 |Timer Counter Start Register TCSTR 8 8 2,3PCLKB 2ICLK TMR
0008 8210h |TMR2 | Timer Control Register TCR 8 8 2,3 PCLKB 2ICLK TMR
0008 8211h |TMR3 | Timer Control Register TCR 8 8 2, 3 PCLKB 2ICLK TMR
0008 8212h |TMR2 |Timer Control/Status Register TCSR 8 8 2,3PCLKB 2 ICLK TMR
0008 8213h |TMR3 | Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR
0008 8214h | TMR2 |Time Constant Register A TCORA 8 8 2,3 PCLKB 2ICLK TMR
0008 8214h | TMR23 |Time Constant Register A TCORA 16 16 2, 3 PCLKB 2 ICLK TMR
0008 8215h  [TMR3 | Time Constant Register A TCORA 8 8 2,3 PCLKB 2ICLK TMR
0008 8216h | TMR2 | Time Constant Register B TCORB 8 8 2,3PCLKB 2 ICLK TMR
0008 8216h |TMR23 |[Time Constant Register B TCORB 16 16 2, 3 PCLKB 2ICLK TMR
0008 8217h |TMR3 |Time Constant Register B TCORB 8 8 2,3PCLKB 2ICLK TMR
0008 8218h | TMR2 | Timer Counter TCNT 8 8 2,3 PCLKB 2ICLK TMR
0008 8218h | TMR23 | Timer Counter TCNT 16 16 2,3PCLKB 2 ICLK TMR
0008 8219h | TMR3 | Timer Counter TCNT 8 8 2,3PCLKB 2 ICLK TMR
0008 821Ah |TMR2 | Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2ICLK TMR
0008 821Ah | TMR23 |Timer Counter Control Register TCCR 16 16 2,3PCLKB 2 ICLK TMR
0008 821Bh |TMR3 | Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR
0008 821Ch |TMR2 |[Timer Counter Start Register TCSTR 8 8 2,3PCLKB 2 ICLK TMR
0008 821Dh |TMR3 | Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR
0008 8280h  [CRC CRC Control Register CRCCR 8 8 2,3 PCLKB 2ICLK CRC
0008 8281h |CRC CRC Data Input Register CRCDIR 8 8 2,3 PCLKB 2ICLK CRC
0008 8282h |CRC CRC Data Output Register CRCDOR 16 16 2, 3 PCLKB 2ICLK CRC
0008 8300h RIICO 12C-Bus Control Register 1 ICCR1 8 8 2,3 PCLKB 2ICLK RlICa
0008 8301h |RIICO 12C-Bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK RlICa
0008 8302h  |RIICO  |12C-Bus Mode Register 1 ICMR1 8 8 2,3 PCLKB 2ICLK RlICa
0008 8303h RIICO 12C-Bus Mode Register 2 ICMR2 8 8 2,3 PCLKB 2ICLK RIICa
0008 8304h RIICO 12C-Bus Mode Register 3 ICMR3 8 8 2, 3PCLKB 2ICLK RIICa
0008 8305h |RIICO |[I2C-Bus Function Enable Register ICFER 8 8 2,3PCLKB 2ICLK RIICa
0008 8306h |RIICO 12C-Bus Status Enable Register ICSER 8 8 2, 3 PCLKB 2 ICLK RlICa
0008 8307h  [RIICO |12C-Bus Interrupt Enable Register ICIER 8 8 2,3PCLKB 2 ICLK RIICa
0008 8308h RIICO 12C-Bus Status Register 1 ICSR1 8 8 2,3 PCLKB 2ICLK RIICa
0008 8309h  [RIICO |I2C-Bus Status Register 2 ICSR2 8 8 2,3PCLKB 2 ICLK RIICa
0008 830Ah |RIICO |Slave Address Register LO SARLO 8 8 2,3PCLKB 2 ICLK RIICa
0008 830Bh | RIICO Slave Address Register UO SARUO 8 8 2, 3 PCLKB 2 ICLK RlICa
0008 830Ch |RIICO [Slave Address Register L1 SARL1 8 8 2,3PCLKB 2ICLK RIICa
0008 830Dh |RIICO Slave Address Register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK RlICa
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (27 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 AOFOh | SCI7 Receive Data Register H RDRH 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOF1h |SCI7 Receive Data Register L RDRL 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOFOh | SCI7 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 AOF2h | SCI7 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A500h |SSI0 Control Register SSICR 32 32 2,3 PCLKB 2ICLK SSi
0008 A504h | SSIO Status Register SSISR 32 32 2,3 PCLKB 2ICLK SSI
0008 A510h |SSI0 FIFO Control Register SSIFCR 32 32 2,3 PCLKB 2ICLK SSI
0008 A514h |SSI0 FIFO Status Register SSIFSR 32 32 2,3 PCLKB 2 ICLK SSi
0008 A518h |SSIO Transmit FIFO Data Register SSIFTDR 32 32 2, 3 PCLKB 2 ICLK SSI
0008 A51Ch |SsI0 Receive FIFO Data Register SSIFRDR 32 32 2, 3PCLKB 2ICLK SSi
0008 A520h | SSIO TDM Mode Register SSITDMR 32 32 2,3 PCLKB 2ICLK SSI
0008 A540h |SSI1 Control Register SSICR 32 32 2, 3 PCLKB 2ICLK SSi
0008 A544h |SSI1 Status Register SSISR 32 32 2, 3PCLKB 2ICLK SSI
0008 A550h | SSI1 FIFO Control Register SSIFCR 32 32 2,3 PCLKB 2ICLK SSI
0008 A554h | SSI1 FIFO Status Register SSIFSR 32 32 2,3 PCLKB 2 ICLK SSi
0008 A558h | SSI1 Transmit FIFO Data Register SSIFTDR 32 32 2,3 PCLKB 2ICLK SSI
0008 A55Ch |SSI1 Receive FIFO Data Register SSIFRDR 32 32 2, 3 PCLKB 2ICLK SSi
0008 A560h |SSI1 TDM Mode Register SSITDMR 32 32 2,3 PCLKB 2ICLK SSI
0008 ACOOh | SDHI Command Register SDCMD 32 32 2, 3 PCLKB 2 ICLK SDHI
0008 ACO8h | SDHI Argument Register SDARG 32 32 2,3 PCLKB 2 ICLK SDHI
0008 AC10h | SDHI Data Stop Register SDSTOP 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC14h |SDHI Block Count Register SDBLKCNT 32 32 2, 3PCLKB 2ICLK SDHI
0008 AC18h | SDHI Response Register 10 SDRSP10 32 32 2,3 PCLKB 2 ICLK SDHI
0008 AC20h [ SDHI Response Register 32 SDRSP32 32 32 2, 3PCLKB 2ICLK SDHI
0008 AC28h | SDHI Response Register 54 SDRSP54 32 32 2,3 PCLKB 2 ICLK SDHI
0008 AC30h |SDHI Response Register 76 SDRSP76 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC38h |SDHI SD Status Register 1 SDSTS1 32 32 2,3 PCLKB 2 ICLK SDHI
0008 AC3Ch | SDHI SD Status Register 2 SDSTS2 32 32 2, 3 PCLKB 2ICLK SDHI
0008 AC40h | SDHI SD Interrupt Mask Register 1 SDIMSK1 32 32 2, 3 PCLKB 2ICLK SDHI
0008 AC44h | SDHI SD Interrupt Mask Register 2 SDIMSK2 32 32 2,3PCLKB 2 ICLK SDHI
0008 AC48h | SDHI SDHI Clock Control Register SDCLKCR 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC4Ch | SDHI Transfer Data Size Register SDSIZE 32 32 2,3PCLKB 2 ICLK SDHI
0008 AC50h | SDHI Card Access Option Register SDOPT 32 32 2, 3 PCLKB 2 ICLK SDHI
0008 AC58h | SDHI SD Error Status Register 1 SDERSTS1 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC5Ch | SDHI SD Error Status Register 2 SDERSTS2 32 32 2, 3 PCLKB 2ICLK SDHI
0008 AC60h | SDHI SD Buffer Register SDBUFR 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC68h | SDHI SDIO Mode Control Register SDIOMD 32 32 2,3PCLKB 2 ICLK SDHI
0008 AC6Ch | SDHI SDIO Status Register SDIOSTS 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC70h | SDHI SDIO Interrupt Mask Register SDIOIMSK 32 32 2,3 PCLKB 2ICLK SDHI
0008 ADBOh | SDHI DMA Transfer Enable Register SDDMAEN 32 32 2,3 PCLKB 2ICLK SDHI
0008 ADCOh [ SDHI SDHI Software Reset Register SDRST 32 32 2, 3 PCLKB 2ICLK SDHI
0008 ADC4h | SDHI Version Register SDVER 32 32 2,3PCLKB 2 ICLK SDHI
0008 ADEOh | SDHI Swap Control Register SDSWAP 32 32 2, 3 PCLKB 2 ICLK SDHI
0008 BOOOh |CAC CAC Control Register 0 CACRO 8 8 2,3PCLKB 2ICLK CAC
0008 BOO1h |CAC CAC Control Register 1 CACR1 8 8 2,3 PCLKB 2ICLK CAC
0008 BOO2h [CAC CAC Control Register 2 CACR2 8 8 2,3 PCLKB 2ICLK CAC
0008 BOO3h |CAC CAC Interrupt Request Enable Register CAICR 8 8 2,3PCLKB 2 ICLK CAC
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Table 4.1 List of 1/0O Registers (Address Order) (34 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 CODOh | PORTG | Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COD2h |PORTJ |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COEOh |PORTO |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COE2h |PORT2 |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COE5Sh | PORTS | Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COESh |PORT9 |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COEAh |PORTA |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COEBh |PORTB |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COECh |PORTC |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COEDh |PORTD | Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COEEh |PORTE | Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COFOh | PORTG |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C100h |MPC CS Output Enable Register PFCSE 8 8 2,3PCLKB 2ICLK MPC
0008 C102h |MPC CS Output Pin Select Register 0 PFCSSO0 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C103h |MPC CS Output Pin Select Register 1 PFCSS1 8 8 2,3 PCLKB 2 ICLK MPC
0008 C104h |MPC Address Output Enable Register 0 PFAOEO 8 8 2,3 PCLKB 2ICLK MPC
0008 C105h |MPC Address Output Enable Register 1 PFAOE1 8 8 2, 3 PCLKB 2ICLK MPC
0008 C106h |MPC External Bus Control Register 0 PFBCRO 8 8 2,3PCLKB 2 ICLK MPC
0008 C107h |MPC External Bus Control Register 1 PFBCR1 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C10Eh |MPC Ethernet Control Register PFENET 8 8 2,3PCLKB 2 ICLK MPC
0008 C11Fh |MPC Write-Protect Register PWPR 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C140h |MPC P00 Pin Function Control Register POOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C141h |MPC P01 Pin Function Control Register PO1PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C142h |MPC P02 Pin Function Control Register PO2PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C143h |MPC P03 Pin Function Control Register PO3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C145h |MPC P05 Pin Function Control Register PO5PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C147h |MPC P07 Pin Function Control Register PO7PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C148h |MPC P10 Pin Function Control Register P10PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14%h |MPC P11 Pin Function Control Register P11PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C14Ah |MPC P12 Pin Function Control Register P12PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C14Bh |MPC P13 Pin Function Control Register P13PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C14Ch |MPC P14 Pin Function Control Register P14PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C14Dh |MPC P15 Pin Function Control Register P15PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Eh |MPC P16 Pin Function Control Register P16PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Fh |MPC P17 Pin Function Control Register P17PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C150h |MPC P20 Pin Function Control Register P20PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C151h |MPC P21 Pin Function Control Register P21PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C152h |MPC P22 Pin Function Control Register P22PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C153h |MPC P23 Pin Function Control Register P23PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C154h |MPC P24 Pin Function Control Register P24PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C155h |MPC P25 Pin Function Control Register P25PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C156h |MPC P26 Pin Function Control Register P26PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C157h |MPC P27 Pin Function Control Register P27PFS 8 8 2, 3 PCLKB 2 ICLK MPC
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Table 4.1 List of 1/0O Registers (Address Order) (42 / 67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0009 42A0h |CMTW?1 | Output Compare Register 0 CMWOCRO 32 32 2,3 PCLKB 2ICLK CMTW
0009 42A4h |CMTW1 | Output Compare Register 1 CMWOCR1 32 32 2,3 PCLKB 2ICLK CMTW
0009 8000hto | SRC Filter Coefficient Table SRCFCTRO 32 32 4,5PCLKB 2, 3ICLK SRC
0009 D6BFh to 5551
0009 DFFOh |SRC Input Data Register SRCID 32 32 5, 6 PCLKB 2,3ICLK SRC
0009 DFF4h |SRC Output Data Register SRCOD 32 32 5, 6 PCLKB 2, 3ICLK SRC
0009 DFF8h |SRC Input Data Control Register SRCIDCTRL 16 16 4,5PCLKB 2,3ICLK SRC
0009 DFFAh |SRC Output Data Control Register SRCODCTRL 16 16 4,5 PCLKB 2, 3ICLK SRC
0009 DFFCh |SRC Control Register SRCCTRL 16 16 4,5 PCLKB 2,3ICLK SRC
0009 DFFEh |SRC Status Register SRCSTAT 16 16 4,5 PCLKB 2,3ICLK SRC
000A 0000h |USBO [System Configuration Control Register SYSCFG 16 16 3,4 PCLKB 2 ICLK USBb
000A 0004h |USBO [ System Configuration Status Register O SYSSTSO 16 16 9 PCLKB Rounded up to the [USBb
or more nearest integer
greater than 1 + 9 x
(frequency ratio of
ICLK/PCLKB)*>
000A 0008h |USBO Device State Control Register 0 DVSTCTRO 16 16 9 PCLKB Rounded up to the |USBb
or more nearest integer
greater than 1 + 9 x
(frequency ratio of
ICLK/PCLKB)*S
000A 0014h |USBO |CFIFO Port Register CFIFO 16 8,16 3,4 PCLKB 2 ICLK USBb
000A 0018h |USBO | DOFIFO Port Register DOFIFO 16 8,16 3,4 PCLKB 2 ICLK USBb
000A 001Ch |USBO |D1FIFO Port Register D1FIFO 16 8,16 3,4 PCLKB 2ICLK USBb
000A 0020h |USBO | CFIFO Port Select Register CFIFOSEL 16 16 3,4 PCLKB 2 ICLK USBb
000A 0022h |USBO |CFIFO Port Control Register CFIFOCTR 16 16 3,4 PCLKB 2 ICLK USBb
000A 0028h |USBO |DOFIFO Port Select Register DOFIFOSEL 16 16 3,4 PCLKB 2 ICLK USBb
000A 002Ah |USBO | DOFIFO Port Control Register DOFIFOCTR 16 16 3,4 PCLKB 2 ICLK USBb
000A 002Ch |USBO |D1FIFO Port Select Register D1FIFOSEL 16 16 3,4 PCLKB 2 ICLK USBb
000A 002Eh |USBO | D1FIFO Port Control Register D1FIFOCTR 16 16 3,4 PCLKB 2 ICLK USBb
000A 0030h |USBO Interrupt Enable Register 0 INTENBO 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0032h |USBO Interrupt Enable Register 1 INTENB1 16 16 9 PCLKB Frequency with1+9 | USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0036h |USBO BRDY Interrupt Enable Register BRDYENB 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0038h |USBO NRDY Interrupt Enable Register NRDYENB 16 16 9 PCLKB Frequency with1+9 | USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 003Ah |USBO BEMP Interrupt Enable Register BEMPENB 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 003Ch |USBO |SOF Output Configuration Register SOFCFG 16 16 9 PCLKB Frequency with1+9 [USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0040h |USBO Interrupt Status Register 0 INTSTSO 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0042h USBO Interrupt Status Register 1 INTSTS1 16 16 9 PCLKB Frequency with 1+9 | USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0046h |USBO BRDY Interrupt Status Register BRDYSTS 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0048h USBO NRDY Interrupt Status Register NRDYSTS 16 16 9 PCLKB Frequency with1+9 | USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 004Ah |USBO BEMP Interrupt Status Register BEMPSTS 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 004Ch |USBO Frame Number Register FRMNUM 16 16 9 PCLKB Frequency with1+9 | USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 004Eh |USBO Device State Change Register DVCHGR 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (45/ 67)
. Number of Access Cycles

Module Register Number [Access Related

Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function

000C 0050h |EDMAC |FIFO Depth Register FDR 32 32 4,5PCLKA 2,3ICLK EDMAC
0 a

000C 0058h |EDMAC | Receive Method Control Register RMCR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
0 a

000C 0064h |EDMAC | Transmit FIFO Underflow Counter TFUCR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
0 a

000C 0068h | EDMAC |Receive FIFO Overflow Counter RFOCR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
0 a

000C 006Ch | EDMAC |Independent Output Signal Setting Register IOSR 32 32 4,5 PCLKA 2,3ICLK EDMAC
0 a

000C 0070h | EDMAC |Flow Control Start FIFO Threshold Setting Register FCFTR 32 32 4,5 PCLKA 2,3ICLK EDMAC
0 a

000C 0078h |EDMAC |Receive Data Padding Insert Register RPADIR 32 32 4,5 PCLKA 2,3ICLK EDMAC
0 a

000C 007Ch |EDMAC | Transmit Interrupt Setting Register TRIMD 32 32 4,5 PCLKA 2,3ICLK EDMAC
0 a

000C 00C8h | EDMAC | Receive Buffer Write Address Register RBWAR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
0 a

000C 00CCh |EDMAC |Receive Descriptor Fetch Address Register RDFAR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
0 a

000C 00D4h |EDMAC | Transmit Buffer Read Address Register TBRAR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
0 a

000C 00D8h | EDMAC | Transmit Descriptor Fetch Address Register TDFAR 32 32 4,5 PCLKA 2,3ICLK EDMAC
0 a

000C 0100h |ETHER |ETHERC Mode Register ECMR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
Cco C

000C 0108h |ETHER |Receive Frame Maximum Length Register RFLR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
Cco C

000C 0110h [ETHER |ETHERC Status Register ECSR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
co C

000C 0118h |ETHER |ETHERC Interrupt Enable Register ECSIPR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
co C

000C 0120h |ETHER |[PHY Interface Register PIR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
co C

000C 0128h |ETHER |PHY Status Register PSR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
Cco C

000C 0140h |ETHER [Random Number Generation Counter Limit Setting RDMLR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
co Register c

000C 0150h |ETHER |[Interpacket Gap Register IPGR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
Cco C

000C 0154h |ETHER |Automatic PAUSE Frame Register APR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
co C

000C 0158h |ETHER [Manual PAUSE Frame Register MPR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
co Cc

000C 0160h |ETHER |Received PAUSE Frame Counter RFCF 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
co C

000C 0164h |ETHER |PAUSE Frame Retransmit Count Setting Register TPAUSER 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
Cco C

000C 0168h |ETHER |PAUSE Frame Retransmit Counter TPAUSECR 32 32 13, 14 PCLKA 210 7 ICLK ETHER
Cco C

000C 016Ch |ETHER |Broadcast Frame Receive Count Setting Register BCFRR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
Cco C

000C 01COh |ETHER |MAC Address Upper Bit Register MAHR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
co C

000C 01C8h |ETHER [MAC Address Lower Bit Register MALR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
co C

000C 01DOh |ETHER | Transmit Retry Over Counter Register TROCR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
co C

000C 01D4h |ETHER |Late Collision Detect Counter Register CDCR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
Cco C

000C 01D8h |ETHER |[Lost Carrier Counter Register LCCR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
Cco C
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (58 / 67)

. Number of Access Cycles

Module Register Number [Access Related

Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function

000C 4900h |EPTPC |PTP-primary Message Destination MAC Address PPMACRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Setting Registers

000C 4904h |EPTPC |PTP-primary Message Destination MAC Address PPMACRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Setting Registers

000C 4908h |EPTPC |PTP-pdelay Message MAC Address Setting Registers | PDMACRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
o]

000C 490Ch |EPTPC |PTP-pdelay Message MAC Address Setting Registers | PDMACRL 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0

000C 4910h |EPTPC |PTP Message EtherType Setting Register PETYPER 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0

000C 4920h |EPTPC |PTP-primary Message Destination IP Address Setting | PPIPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Register

000C 4924h |EPTPC |PTP-pdelay Message Destination IP Address Setting | PDIPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Register

000C 4928h |EPTPC |PTP event Message TOS Setting Register PETOSR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0

000C 492Ch |EPTPC |PTP general Message TOS Setting Register PGTOSR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0

000C 4930h |EPTPC |[PTP-primary Message TTL Setting Register PPTTLR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
o]

000C 4934h |EPTPC |PTP-pdelay Message TTL Setting Register PDTTLR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0

000C 4938h |EPTPC |PTP event Message UDP Destination Port Number |PEUDPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Setting Register

000C 493Ch |EPTPC |PTP general Message UDP Destination Port Number | PGUDPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Setting Register

000C 4940h |EPTPC |Frame Reception Filter Setting Register FFLTR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0

000C 4960h |EPTPC |Frame Reception Filter MAC Address 0 Setting FMACORU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0 Registers

000C 4964h |EPTPC |Frame Reception Filter MAC Address 0 Setting FMACORL 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0 Registers

000C 4968h |EPTPC |Frame Reception Filter MAC Address 1 Setting FMAC1RU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0 Registers

000C 496Ch |EPTPC |Frame Reception Filter MAC Address 1 Setting FMAC1RL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Registers

000C 49C0h |EPTPC |Asymmetric Delay Setting Register DASYMRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0

000C 49C4h |EPTPC |Asymmetric Delay Setting Register DASYMRL 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
0

000C 49C8h |EPTPC |Timestamp Latency Setting Register TSLATR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0

000C 49CCh |EPTPC |[SYNFP Operation Setting Register SYCONFR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0

000C 49D0h |EPTPC [SYNFP Frame Format Setting Register SYFORMR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPC
0

000C 49D4h |EPTPC |Response Message Reception Timeout Register RSTOUTR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0

000C 4C00h |EPTPC [SYNFP Status Register SYSR 32 32 9 to 211 PCLKA 20 106 ICLK EPTPC
1

000C 4C04h |EPTPC |[SYNFP Status Notification Permission Register SYIPR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
1

000C 4C10h [EPTPC |SYNFP MAC Address Registers SYMACRU 32 32 9 to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C14h |EPTPC [SYNFP MAC Address Registers SYMACRL 32 32 9 to 211 PCLKA 2to 106 ICLK EPTPC
1

000C 4C1Ch |EPTPC [SYNFP Local IP Address Register SYIPADDRR 32 32 9to 211 PCLKA 2o 106 ICLK EPTPC
1

000C 4C40h |EPTPC [SYNFP Specification Version Setting Register SYSPVRR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C44h |EPTPC |SYNFP Domain Number Setting Register SYDOMR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (65 / 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 0470h |USBA |Pipel Control Register PIPE1ICTR 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

CLKB)*5

000D 0472h |USBA |[Pipe2 Control Register PIPE2CTR 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*>

000D 0474h |USBA |Pipe3 Control Register PIPE3CTR 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 0476h |USBA |[Pipe4 Control Register PIPE4CTR 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*>
000D 0478h |USBA |Pipe5 Control Register PIPE5SCTR 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 047Ah |USBA |[Pipe6 Control Register PIPE6CTR 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*S

000D 047Ch |USBA |Pipe7 Control Register PIPE7CTR 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*5

000D 047Eh |USBA |[Pipe8 Control Register PIPESCTR 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*>

000D 0480h |USBA |Pipe9 Control Register PIPE9CTR 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 0490h |USBA |[Pipel Transaction Counter Enable Register PIPE1TRE 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*>
000D 0492h |USBA |Pipel Transaction Counter Register PIPE1TRN 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 0494h |USBA |[Pipe2 Transaction Counter Enable Register PIPE2TRE 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*S

000D 0496h |USBA |Pipe2 Transaction Counter Register PIPE2TRN 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*5

000D 0498h |USBA |[Pipe3 Transaction Counter Enable Register PIPE3TRE 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*>

000D 049Ah |USBA |Pipe3 Transaction Counter Register PIPE3TRN 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*5
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RX64M Group

5. Electrical Characteristics

53 AC Characteristics

Table 5.7

Operating Frequency (High-Speed Operating Mode)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgayr = 2.7 t0 3.6 V, 2.7 < VREFHO0 < AVCCQO,
VCC_USBA = AVCC_USBA =3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr
Item Symbol Min. Typ. Max. Unit
Operating System clock (ICLK) f — — 120 MHz
frequency Peripheral module clock (PCLKA) — — 120
Peripheral module clock (PCLKB) — — 60
Peripheral module clock (PCLKC) — — 60
Peripheral module clock (PCLKD) — — 60
Flash-IF clock (FCLK) —*1 — 60
External bus clock (BCLK) | Packages with 177 to 144 pins — — 120
only
Package with 100 pins only — — 60
BCLK pin output Packages with 177 to 144 pins — — 60
only
Package with 100 pins only — — 30
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 60
only
SDCLK pin output Packages with 177 to 144 pins — — 60

only

Note 1. The FCLK must run at a frequency of at least 4 MHz when changing the flash memory contents.

Table 5.8

Operating Frequency (Low-Speed Operating Mode 1)

Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.7103.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA = PVSS_USBA =AVSS_USBA=0V,

Ta=Topr
Item Symbol Min. Typ. Max. Unit
Operating System clock (ICLK) f — — 1 MHz
frequency Peripheral module clock (PCLKA) — — 1
Peripheral module clock (PCLKB) — — 1
Peripheral module clock (PCLKC)*1 — — 1
Peripheral module clock (PCLKD)*1 — — 1
Flash-IF clock (FCLK) — — 1
External bus clock (BCLK) | Packages with 177 to 144 pins — — 1
only
Package with 100 pins only — — 1
BCLK pin output Packages with 177 to 144 pins — — 1
only
Package with 100 pins only — — 1
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 1
only
SDCLK pin output Packages with 177 to 144 pins — — 1

only

Note 1. When the 12-bit A/D converter is used, the frequency must be set to at least 1 MHz.
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CSWWAIT:2
WRON:1
WDON:1*!
CSWOFF:2
CSON:0 WDOFF:1*!
| m e >
TWl TWZ Tend Tnl Tnz
e\ N\ . S \_J
Byte strobe mode
le—{ tap le—> tap
A23to A0
1-write strobe mode
l«—> tap l«—>| tap
A23to Al
<« tgep l«—>| tgcp
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode
<> tcsp «—>| tcsp
CS7#to CSO#
tWRD tWRD
g
WR3# to WRO#, WR# (Write)
twop
< > | twon
D31 to DO (Write) < —
Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.19  External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)
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RX64M Group 5. Electrical Characteristics

SDRAM command MRS
SDCLK pin _l_\_7l_\_
7
tAD: tAD:
A18 to AO i .%
tAD: tAD:

AP+t jﬁ jﬁ

tcsp2 tesp2

SDCS# ;lq ;l[

trasSD trASD

RAS# ;lq ;l[

tcasp tcasp

CAS# ;lq ;‘Z

twep twep

WE# ;lq ;‘Z

(High)
CKE
DQMn
(Hi-2)
D31 to DO
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.28 SDRAM Space Mode Register Set Bus Timing
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RX64M Group 5. Electrical Characteristics

ET_TX_EN J

ET_ETXD[3:0] X Preamble

JAM X

ET_TX_ER

ET_CRS / tcoLs e tcoth \
ET_COL ( x
]

S ——
>

Figure 5.68  MIl Transmission Timing (Conflict Occurrence)

trovs | tRovh
>

ET_RX_DV 'f S“ /
—Z L
ir
ET_ERXD[3:0] X Preamble *SFD>DDD< DATA

ET_RX_ER ((
)

—

CRC X

>

-l
pr—————

Figure 5.69  MIl Reception Timing (Normal Operation)

{1 ]

L X
(

{ J
1

ET_ERXD[3:0] X Preamble x SFD >< DATA XXXX \
]

1

7

» — {RERN
» <

trers )

ET_RX_ER ((

— |
—_—l

Figure 5.70  MIl Reception Timing (Error Occurrence)
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RX64M Group 5. Electrical Characteristics

Table 5.41 PDC Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vga17 = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
PCLKA = 8to 120 MHz, PCLKB = 8to 60 MHz, T, = TOpr
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions

PDC | PIXCLK input cycle time tpixcyc 37 — ns |Figure 5.72

PIXCLK input high pulse width tpixH 10 — ns

PIXCLK input low pulse width teixt 10 — ns

PIXCLK rising time tixr — 5 ns

PIXCLK falling time tpixs — 5 ns

PCKO output cycle time tpcKeyc 2 x tpgeyc — ns | Figure 5.73

PCKO Output h|gh pUISe width tPCKH (tPCKcyc - tPCKI’ - tpCKf)/z -3 — ns

PCKO output low pulse width tpekL (trckeye — trekr — trekp)/2 — 3 — ns

PCKO rising time tpckr — 5 ns

PCKO falling time tpekf — 5 ns

VSYNV/HSYNC input setup time tsyncs 10 — ns |Figure 5.74

VSYNV/HSYNC input hold time tsyncH 5 — ns

PIXD input setup time trixps 10 — ns

PIXD input hold time tpIXDH 5 — ns
Note 1. tpgcyc: PCLKB cycle

" tP\chc N
t | |qteve
PIXCLK input
toixe
Figure 5.72  PDC Input Clock Timing
P trckeye N
t || gtecks
PCKO pin output
Figure 5.73  PDC Output Clock Timing
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RX64M Group 5. Electrical Characteristics

Table 5.54 Data Flash Memory Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6 V
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
Temperature range for programming/erasure: T, = Top,

FCLK =4 MHz 20 MHz < FCLK < 60 MHz )
Item Symbol - - Unit
Min. Typ. Max. Min. Typ. Max.
Programming time 4 bytes topa — 0.36 3.8 — 0.16 17 ms
Erasure time 64 bytes tpEsa — 3.1 18 — 1.7 10 ms
Blank check time 4 bytes tbeca — — 84 — — 30 us
64 bytes tDBC64 — — 280 — — 100 us
2 Kbytes tDBCZK — — 6169 — — 2200 us
Reprogramming/erasure cycle*1 Nppec 100000 — — 100000 — — —
*2 *2
Suspend delay time during programming tbspp — — 264 — — 120 us
First suspend delay time during erasure | tpsesp: — — 216 — — 120 us
(in suspend priority mode)
Second suspend delay time during tbsEsD2 — — 300 — — 300 ys
erasure
(in suspend priority mode)
Suspend delay time during erasing tbseep — — 300 — — 300 us
(in erasure priority mode)
Forced stop command tep — — 32 — — 20 us
Data hold time*3 toprP 10 — — 10 — — —

Note 1. Definition of reprogram/erase cycle:
The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 100000),
erasing can be performed n times for each block. For instance, when 4-byte programming is performed 512 times for different
addresses in 2-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. This is the minimum number of times to guarantee all the characteristics after reprogramming (guaranteed range is from 1 to the
value of the minimum value).

Note 3. This shows the characteristics when reprogramming is performed within the specified range, including the minimum value.
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RX64M Group 5. Electrical Characteristics

5.12 Boundary Scan

Table 5.55 Boundary Scan Characteristics
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar7 = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCQO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
Ta=Topr
Output load conditions: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

. . Test

Item Symbol Min. Typ. Max. Unit Conditions
TCK clock cycle time trekeye 100 — — ns Figure 5.86
TCK clock high pulse width trekH 45 — — ns
TCK clock low pulse width treke 45 — — ns
TCK clock rise time trexr — — 5 ns
TCK clock fall time treks — — 5 ns
TRST# pulse width trrRsTW 20 — — trckeye | Figure 5.87
TMS setup time trmss 20 — — ns Figure 5.88
TMS hold time trmsH 20 — — ns
TDI setup time trois 20 — — ns
TDI hold time troiH 20 — — ns
TDO data delay time troop — — 40 ns

tTCKcyc -
trekm
treke
TCK .-
|
P trexe trekr
Figure 5.86 Boundary Scan TCK Timing
TCK
RES# _\ /
TRST#
((
>y
- >
trrsTW
Figure 5.87 Boundary Scan TRST# Timing
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RX64M Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-TFLGA100-7x7-0.65 | PTLGO100JA-A | 100FOG | 019
& o
D
< —A % A g
| — @
| K C)O%/OOOOOC)G
‘ 110000 O‘O 0000
| 1|00000/00000
‘ ¢|/O000000000O0 |4
oL | |l 0000000000|L
el0000000000
| »| 0000000000
c10000000000
‘ . OOOOO‘OOOOO
; A @ O O O O;O O O O O K1 Dimension in Millimeters
%4 ‘ __ 1 2 3 4 5 ‘ 6 7 8 9 10 Symbel T Nom '\E(
E IEdex markk \_Index mark E _ ;8 _
(Fesermard) v [— [ — 05
w | — | — 1020
A|—|— 1105
e | — 065 —
b 0.31]0.35]0.39
b1 0.385/0.435|0.485
x | — | — 1008
y |— | —10.10
Zp | — |0.575] —
Ze | — |0.575] —
Figure F 100-Pin TFLGA (PTLG0100JA-A)
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