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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"

Active

RXv2

32-Bit Single-Core

120MHz

CANbus, EBI/EMI, Ethernet, I12C, LINbus, MMC/SD, SClI, SPI, SSI, UART/USART, USB
DMA, LVD, POR, PWM, WDT
127

2MB (2M x 8)

FLASH

64K x 8

552K x 8

2.7V ~ 3.6V

A/D 29x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

176-LQFP

176-LFQFP (24x24)
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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

Table 1.4 Pin Functions (8/8)

Classifications Pin Name 1/0 Description

1/0 ports P00 to P03, P05, P07 /0 6-bit input/output pins
P10 to P17 /0 8-bit input/output pins
P20 to P27 /0 8-bit input/output pins
P30 to P37 1/0 8-bit input/output pins (P35: input pin)
P40 to P47 1/0 8-bit input/output pins
P50 to P56 1/0 7-bit input/output pins

(176-pin devices have only P50 to P53)

P60 to P67 /0 8-bit input/output pins
P70to P77 1/0 8-bit input/output pins
P80 to P83, P86, P87 110 6-bit input/output pins
P90 to P97 /0 8-bit input/output pins
PAO to PA7 /10 8-bit input/output pins
PBO to PB7 1/0 8-bit input/output pins
PCO to PC7 /0 8-bit input/output pins
PDO to PD7 /0 8-bit input/output pins
PEO to PE7 1/0 8-bit input/output pins
PFO to PF5 /10 6-bit input/output pins
PGO to PG7 1/0 8-bit input/output pins
PJ3, PJ5 /0 2-bit input/output pins

Note:  Note the following regarding pin names. For details, see section 1.5, Pin Assignments.
e We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.
For the RSPI, QSPI, SDHI, and MMC interfaces, the AC portion of the electrical characteristics is measured for each group.
¢ Pins that have "-DS" appended to their names can be used as triggers for release from deep software standby.
e RIIC pin functions that have [FM+] appended to their names support fast-mode plus.
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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 1.8, List of Pin and Pin
Functions (144-Pin LFQFP).

Figure 1.7 Pin Assignment (144-Pin LFQFP)
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RX64M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (4/7)
Pin Memory Interface
Number Timer Communication Camera Interface
177-Pin
TFLGA | Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LFBGA | Control I/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
J15 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ MOSIA-B/
TMCI3/PO22/POE10# | ETO_EXOUT
K1 P33 EDREQ1 MTIOCOD/TIOCDO/ RXD6/RXDO0/ PCKO IRQ3-DS
TMRI3/PO11/POE4#/ | SMISO6/
POE11# SMISO0/SSCL6/
SSCLO/CRX0
K2 P32 MTIOCOC/TIOCCO/ TXD6/TXDO0/ VSYNC IRQ2-DS
TMO3/PO10/ SMOSI6/SMOSI0/
RTCOUT/RTCIC2/ SSDA6/SSDAO0/
POEO#/POE10# CTXo0/
USBO_VBUSEN
K3 TDI PF2 RXD1/SMISO1/
SSCL1
K4 TCK PF1 SCK1
K12 PB2 A10 TIOCC3/TCLKC/ CTS4#/RTSA#ICTS6#/
PO26 RTS6#/SSA4#/SS6#/
ETO_RX_CLK/
REF50CKO
K13 P71 Al18/CS1# ETO_MDIO
K14 VCC
K15 PBO A8 MTIC5WI/TIOCA3/ RXD4/RXD6/SMISO4/ IRQ12
PO24 SMISO6/SSCL4/
SSCL6/ETO_ERXD1/
RMII0O_RXD1
L1 P31 MTIOC4D/TMCI2/ CTS1#/RTS1#/ IRQ1-DS
PO9/RTCIC1 SS1#/ET1_MDC
L2 P30 MTIOC4B/TMRI3/ RXD1/SMISO1/ IRQO-DS
PO8/RTCICO/POE8# SSCL1/
ET1_MDIO
L3 TDO PFO TXD1/SMOSI1/
SSDA1
L4 P25 CS5#/ MTIOC4C/MTCLKB/ RXD3/SMISO3/ HSYNC ADTRGO#
EDACK1 TIOCA4/PO5 SSCL3/
SSIDATAL
L12 PB6 Al4 MTIOC3D/TIOCA5/ RXD9/ETO_ETXD1/
PO30 RMIIO_TXD1
L13 PB3 All MTIOCOA/MTIOC4A/ | SCK4/SCK6/
TIOCD3/TCLKD/ ETO_RX_ER/
TMOO0/PO27/POE11# | RMIIO_RX_ER
L14 PB1 A9 MTIOCOC/MTIOCAC/ | TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/
SSDAG/ETO_ERXDO/
RMII0O_RXDO
L15 P72 A19/CS2# ETO_MDC
M1 P27 CS7# MTIOC2B/TMCI3/PO7 | SCK1/ET1_WOL
M2 P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/
RTS3#/SMOSI1/
SS3#/SSDA1/
ET1_EXOUT
M3 P24 CSa#l MTIOC4A/MTCLKA/ SCK3/ PIXCLK
EDREQ1 TIOCB4/TMRI1/PO4 USBO_VBUSEN/
SSISCK1
M4 P86 MTIOC4D/ RXD10 PIXD1
GTIOC2B-B/TIOCAO
M5 VCC_USB P12 WR3#/BC3# MTIC5U/TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/
SCLO[FM+]
M6 AVCC_
USBA
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RX64M Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (4/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSP!I, SDHI, S12ADC,
LFQFP | Control /0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSl) MMCIF, PDC) | Interrupt | R12DA
85 P76 CS6# PO22 RXD11/ETO_RX_CLK/ | MMC_CMD-A/
REF50CKO SDHI_CMD-A/
QSSL-A
86 PC2 A18 MTIOC4B/ RXD5/SMISO5/ MMC_CD-A/
GTIOC2B-DITCLKA/ | SSCL5/SSLA3-A/ SDHI_D3-A
PO21 ETO_RX_DV
87 P75 CS5# PO20 SCK11/RTS11#/ MMC_RES#-A/
ETO_ERXDO/ SDHI_D2-A
RMII0_RXDO
88 P74 A20/CS4# PO19 CTS11#/ETO_ERXD1/
RMII0_RXD1
89 PC1 A17 MTIOC3A/TCLKD/ SCK5/SSLA2-A/ IRQ12
PO18 ETO_ERXD2
90 vce
91 PCO A16 MTIOC3C/TCLKC/ CTSS#/RTS5#/SS5#/ IRQ14
PO17 SSLA1-A/ETO_ERXD3
92 VSS
93 P73 CS3# PO16 ETO_WOL
94 PB7 A15 MTIOC3B/TIOCBS/ TXDY/ETO_CRS/
PO31 RMII0_CRS_DV
95 PB6 Al4 MTIOC3D/TIOCA5/ RXDY/ETO_ETXD1/
PO30 RMII0_TXD1
96 PB5 A13 MTIOC2A/MTIOC1B/ | SCKO/RTS9#/
TIOCB4/TMRI1/PO29/ | ETO_ETXDO/
POE4# RMII0_TXDO
97 PB4 A12 TIOCA4/PO28 CTSO#/ETO_TX_EN/
RMIIO_TXD_EN
98 PB3 A1l MTIOCOA/MTIOC4A/ | SCK4/SCK6/
TIOCD3/TCLKD/ ETO_RX_ER/
TMOO/PO27/POE11# | RMIIO_RX_ER
99 PB2 A10 TIOCC3/TCLKC/ CTS4#IRTSA#ICTS6H/
PO26 RTS6#/SS4#/SS6#!
ETO_RX_CLK/
REF50CK0
100 PB1 A9 MTIOCOC/MTIOCAC/ | TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/
SSDAG/ETO_ERXDO/
RMII0_RXDO
101 P72 A19/CS2# ETO_MDC
102 P71 A18/CS1# ETO_MDIO
103 vce
104 PBO A8 MTICS5W/TIOCA3/ RXD4/RXD6/SMISO4/ IRQ12
PO24 SMISO6/SSCL4/
SSCL6/ETO_ERXD1/
RMII0_RXD1
105 VSS
106 PA7 A7 TIOCB2/P0O23 MISOA-B/
ETO_WOL
107 PAG6 A6 MTIC5V/MTCLKB/ CTSS#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ | MOSIA-B/
TMCI3/PO22/POE10# | ETO_EXOUT
108 PA5 A5 MTIOC6B/ RSPCKA-B/
GTIOCOA-C/TIOCB1/ | ETO_LINKSTA
PO21
109 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSIS/ IRQ5-DS
TIOCAL/TMRIO/PO20 | SSDAS/SSLAO-B/
ETO_MDC
110 PA3 A3 MTIOCOD/MTCLKD/ | RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCLS5/
ETO_MDIO
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RX64M Group

3. Address Space

3.

3.1

Address Space

Address Space

This MCU has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Ghytes is possible, and this contains both program and data areas.

Figure 3.1 shows the memory maps in the respective operating modes. Accessible areas will differ according to the
operating mode and states of control bits.

0000 0000h

0008 0000h
000A 4000h
000A 6000h
0010 0000h
0011 0000h
0012 0040h
0012 0070h
007E 0000h
007F 0000h
007F 8000h
007F 9000h

007F E0OOh
0080 0000h
0O0FF 8000h

0100 0000h

FEFF FOOOh

FF00 0000h

FF7F 8000h

FF80 0000h

FFCO0 0000h

FFFF FFFFh

Note 1. The address space in boot mode and user boot mode/USB boot mode is the same as the address space in single-chip

mode.

Single-chip mode**

On-chip RAM 2

Peripheral I/O registers

Standby RAM

Peripheral I/O registers
On-chip ROM
(data flash memory)

Reserved area*®

On-chip ROM (option-setting memory)

Reserved area*®

On-chip ROM (write only)**

Reserved area*®

FCU-RAM area**

Reserved area*®

Peripheral 1/O register

Reserved area*®

ECC-RAM

Reserved area*®

On-chip ROM (FCU firmware)
(read only)**

Reserved area*®

On-chip ROM (user boot)
(read only)

Reserved area*®

On-chip ROM (program ROM)
(read only)*

0000 0000h

0008 0000h
000A 4000h
000A 6000h
0010 0000h

0011 0000h
0012 0040h
0012 0070h
007E 0000h
007F 0000h
007F 8000h
007F 9000h

007F E00Oh
0080 0000h
00FF 8000h

0100 0000h

0800 0000h

1000 0000h

FEFF FOOOh

FF00 0000h

FF7F 8000h

FF80 0000h

FFCO 0000h

FFFF FFFFh

On-chip ROM enabled
extended mode

On-chip RAM "2

Peripheral I/O registers

Standby RAM

Peripheral I/O registers

On-chip ROM
(data flash memory)

Reserved area*®

On-chip ROM (option-setting memory)

Reserved area**

On-chip ROM (write only)*

Reserved area*’

FCU-RAM area*’

Reserved area*®

Peripheral 1/O register

Reserved area*’

ECC-RAM

(CS area)

External address space
(SDRAM area)

On-chip ROM (FCU firmware)
(read only)**

Reserved area*®

On-chip ROM (user boot)
(read only)

Reserved area*®

On-chip ROM (program ROM)
(read only)**

Note 2. The capacity of ROM/RAM differs depending on the products.

0000 0000h

0008 0000h
000A 4000h
000A 6000h
0010 0000h

00FF 8000h
0100 0000h

| External address space ).

0800 0000h

1000 0000h

- Reserved area*® ==

FF00 0000h

FFFF FFFFh

On-chip ROM disabled
extended mode

On-chip RAM"Z

Peripheral I/O registers

Standby RAM

Reserved area*®

Peripheral I/O registers

ECC-RAM

J~  External address space
-1~ (CS area)

External address space
(SDRAM area)

= Reserved area*® ~

External address space

Code Data

Flash Flash

Memory Memory RAM

Capacity Address Capacity  Address Capacity  Address

4 Mbytes FFCO 0000h to FFFF FFFFh 64 Kbytes 0010 0000h to 0010 FFFFh 512 0000 0000h to 0007 FFFFh
Kbytes

3 Mbytes FFDO 0000h to FFFF FFFFh y

2.5 Mbytes FFD8 0000h to FFFF FFFFh

2 Mbytes FFEO 0000h to FFFF FFFFh

Note 3. Reserved areas should not be accessed.

Note 4. The FCU-RAM and the on-chip ROM (FCU firmware) are reserved in products that do not include the FCU-RAM. For

details on the FCU, see section 63, Flash Memory, in the RX64M Group User’s Manual: Hardware.

Figure 3.1

Memory Map in Each Operating Mode
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RX64M Group

3. Address Space

3.2 External

Address Space

The external address space is divided into CS areas (CS0 to CS7) and SDRAM area (SDCS). The CS areas are divided
into up to eight areas (CSO0 to CS7), each corresponding to the CSn# signal output from a CSn# (n = 0 to 7) pin.

Figure 3.2 shows the address ranges corresponding to the individual CS areas (CS0 to CS7) and SDRAM areas (SDCS)
in on-chip ROM disabled extended mode.

0000 0000h 0100 0000h
RAM
0008 0000h Peripheral 1/O registers
000A 4000h Standby RAM

000A 6000h Peripheral I/O registers 01FF FFFFh
0010 0000h 0200 0000h
N ) O02FF FFFFh
post Reserved area* st 0300 0000h
03FF FFFFh
0100 0000h 0400 0000h

) External address space .J
T = 04FF FFFFh
CS area) 0500 0000h
0800 0000h External address space 05FF FFFFh
(SDRAM area) 0600 0000h

1000 0000h

06FF FFFFh
0700 0000h
07FF FFFFh
0800 0000h

== Reserved area* -
OFFF FFFFh
FFO00 0000h FFO0 0000h

External address space*?
area)

FFFF FFFFh FFFF FFFFh

Note 1. Reserved areas should not be accessed.

Note 2. The CSO0 area is disabled in on-chip ROM enabled extended mode.
In this mode, the address space for addresses above 1000 0000h is as shown in figure on this
section, Memory Map in Each Operating Mode.

CS7 (16 Mbytes)

CS6 (16 Mbytes)

CS5 (16 Mbytes)

CS4 (16 Mbytes)

CS3 (16 Mbytes)

CS2 (16 Mbytes)

CS1 (16 Mbytes)

SDCS (128 Mbytes)

CS0 (16 Mbytes)

Figure 3.2 Correspondence between External Address Spaces and CS Areas
(In On-Chip ROM Disabled Extended Mode)
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (30 /67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C000h |PORTO | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C001h |PORT1 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C002h |PORT2 | Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C003h |PORT3 |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C004h |PORT4 |Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C005h |PORTS | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C006h |PORT6 | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C007h |PORT7 |Port Direction Register PDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C008h | PORT8 |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C009h | PORT9 |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COOAh | PORTA |Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 CO0Bh |PORTB |Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COOCh |PORTC | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COODh |PORTD | Port Direction Register PDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COOEh |PORTE |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COOFh | PORTF |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C010h |PORTG |Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C012h |PORTJ |Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C020h |PORTO |Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C021h |PORT1 |Port Output Data Register PODR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C022h |PORT2 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C023h |PORT3 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C024h |PORT4 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C025h |PORTS |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 C026h |PORT6 |Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C027h |PORT7 |Port Output Data Register PODR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C028h |PORT8 |Port Output Data Register PODR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C029h |PORT9 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C02Ah | PORTA |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C02Bh |PORTB |Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C02Ch |PORTC | Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 110
Ports
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (32/67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C068h |PORTS8 |Port Mode Register PMR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C069h |PORT9 |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 CO6Ah | PORTA |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C06Bh |PORTB |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C06Ch |PORTC |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C06Dh | PORTD | Port Mode Register PMR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 CO6Eh |PORTE |Port Mode Register PMR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO6Fh | PORTF |Port Mode Register PMR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C070h |PORTG |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 CO072h |PORTJ |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C080h | PORTO |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C081h |PORTO |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C082h |PORT1 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C083h |PORT1 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C084h |PORT2 |Open-Drain Control Register O ODRO 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C085h | PORT2 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C086h |PORT3 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C087h | PORT3 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C088h |PORT4 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C089h |PORT4 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 CO8Ah | PORT5 |Open-Drain Control Register O ODRO 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C08Bh |PORT5 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C08Ch |PORT6 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C08Dh |PORT6 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 CO8Eh |PORT7 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO8Fh |PORT7 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C090h | PORT8 |Open-Drain Control Register O ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C091h |PORT8 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C092h |PORT9 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C093h | PORT9 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C094h |PORTA |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (36 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C197h |MPC PA7 Pin Function Control Register PA7PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C198h |MPC PBO Pin Function Control Register PBOPFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C199h |MPC PB1 Pin Function Control Register PB1PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C19Ah |MPC PB2 Pin Function Control Register PB2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C19Bh |MPC PB3 Pin Function Control Register PB3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C19Ch |MPC PB4 Pin Function Control Register PB4PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C19Dh |MPC PB5 Pin Function Control Register PB5PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C19Eh |MPC PB6 Pin Function Control Register PB6PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C19Fh |MPC PB7 Pin Function Control Register PB7PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1AOh |MPC PCO Pin Function Control Register PCOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1A1h |MPC PC1 Pin Function Control Register PC1PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1A2h |MPC PC2 Pin Function Control Register PC2PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1A3h |MPC PC3 Pin Function Control Register PC3PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C1A4h |MPC PC4 Pin Function Control Register PC4PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1A5h |MPC PCS5 Pin Function Control Register PC5PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1A6h |MPC PC6 Pin Function Control Register PC6PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1A7h |MPC PC7 Pin Function Control Register PC7PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1A8h |MPC PDO Pin Function Control Register PDOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1A%h |MPC PD1 Pin Function Control Register PD1PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1AAh |MPC PD2 Pin Function Control Register PD2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1ABh |MPC PD3 Pin Function Control Register PD3PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1IACh |MPC PD4 Pin Function Control Register PD4PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1ADh |MPC PDS5 Pin Function Control Register PD5PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1AEh |MPC PD6 Pin Function Control Register PD6PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1AFh |MPC PD7 Pin Function Control Register PD7PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C1BOh |MPC PEO Pin Function Control Register PEOPFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1B1h |MPC PE1 Pin Function Control Register PE1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 CiB2h |MPC PE2 Pin Function Control Register PE2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1B3h |MPC PE3 Pin Function Control Register PE3PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1B4h |MPC PE4 Pin Function Control Register PE4PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1B5h |MPC PES5 Pin Function Control Register PE5PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1B6h |MPC PE6 Pin Function Control Register PE6PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1B7h |MPC PE7 Pin Function Control Register PE7PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1B8h |MPC PFO Pin Function Control Register PFOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1B9h |MPC PF1 Pin Function Control Register PF1PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1BAh |MPC PF2 Pin Function Control Register PF2PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1BDh |MPC PF5 Pin Function Control Register PF5PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C1COh |MPC PGO Pin Function Control Register PGOPFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1Cih |MPC PG1 Pin Function Control Register PG1PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1C2h |MPC PG2 Pin Function Control Register PG2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1C3h |MPC PG3 Pin Function Control Register PG3PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1C4h |MPC PG4 Pin Function Control Register PG4PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C1C5h |MPC PG5 Pin Function Control Register PG5PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1C6h |MPC PG6 Pin Function Control Register PG6PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C1C7h |MPC PG7 Pin Function Control Register PG7PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1D3h |MPC PJ3 Pin Function Control Register PJ3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1D5h |MPC PJ5 Pin Function Control Register PJ5PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C280h |SYSTE |Deep Standby Control Register DPSBYCR 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
C(_)nsum
ption
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (44 / 67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000A 009Ah |USBO Pipe3 Transaction Counter Register PIPE3TRN 16 16 9 PCLKB Frequency with 1 +9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*>
000A 009Ch |USBO Pipe4 Transaction Counter Enable Register PIPE4TRE 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 009Eh |USBO Pipe4 Transaction Counter Register PIPE4TRN 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*>
000A 00AOh |USBO Pipe5 Transaction Counter Enable Register PIPE5STRE 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 00A2h |USBO Pipe5 Transaction Counter Register PIPE5STRN 16 16 9 PCLKB Frequency with 1 +9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*>
000A 00DOh |USBO Device Address 0 Configuration Register DEVADDO 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 00D2h |USBO Device Address 1 Configuration Register DEVADD1 16 16 9 PCLKB Frequency with 1 +9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*>
000A 00D4h |USBO Device Address 2 Configuration Register DEVADD2 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 00D6h | USBO Device Address 3 Configuration Register DEVADD3 16 16 9 PCLKB Frequency with 1 +9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*>
000A 00D8h |USBO Device Address 4 Configuration Register DEVADD4 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 00DAh |USBO Device Address 5 Configuration Register DEVADD5 16 16 9 PCLKB Frequency with 1 +9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*>
000A 00FOh |USBO PHY Cross Point Adjustment Register PHYSLEW 32 32 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0400h |USB Deep Standby USB Transceiver Control/Pin DPUSROR 32 32 9 PCLKB Fr?fquency with :_L+£? USBb
itori i or more x (frequency ratio o
Monitoring Register ICLK/PCLKB)™S
000A 0404h |USB Deep Standby USB Suspend/Resume Interrupt DPUSRI1R 32 32 9 PCLKB Frequency with 1+9 | USBb
Register or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0500h |PDC PDC Control Register 0 PCCRO 32 32 2,3 PCLKB 2 ICLK PDC
000A 0504h |PDC PDC Control Register 1 PCCR1 32 32 2,3 PCLKB 2 ICLK PDC
000A 0508h |PDC PDC Status Register PCSR 32 32 2,3PCLKB 2 ICLK PDC
000A 050Ch |PDC PDC Pin Monitor Register PCMONR 32 32 2,3 PCLKB 2ICLK PDC
000A 0510h |PDC PDC Receive Data Register PCDR 32 32 2, 3 PCLKB 2ICLK PDC
000A 0514h |PDC Vertical Capture Register VCR 32 32 2,3PCLKB 2 ICLK PDC
000A 0518h |PDC Horizontal Capture Register HCR 32 32 2, 3 PCLKB 2 ICLK PDC
000C 0000h EDMAC | EDMAC Mode Register EDMR 32 32 4,5 PCLKA 2,3ICLK EDMAC
0 a
000C 0008h |EDMAC |EDMAC Transmit Request Register EDTRR 32 32 4,5 PCLKA 2,3ICLK EDMAC
0 a
000C 0010h |EDMAC | EDMAC Receive Request Register EDRRR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
0 a
000C 0018h |EDMAC | Transmit Descriptor List Start Address Register TDLAR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
0 a
000C 0020h |EDMAC |Receive Descriptor List Start Address Register RDLAR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
0 a
000C 0028h |EDMAC |ETHERC/EDMAC Status Register EESR 32 32 4,5 PCLKA 2,3ICLK EDMAC
0 a
000C 0030h |EDMAC |ETHERC/EDMAC Status Interrupt Enable Register EESIPR 32 32 4,5 PCLKA 2,3ICLK EDMAC
0 a
000C 0038h |EDMAC |ETHERC/EDMAC Transmit/Receive Status Copy TRSCER 32 32 4,5PCLKA 2,3ICLK EDMAC
0 Enable Register a
000C 0040h |EDMAC |Missed-Frame Counter Register RMFCR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
0 a
000C 0048h |EDMAC | Transmit FIFO Threshold Register TFTR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
0 a
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4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (48 /67)
. Number of Access Cycles

Module Register Number [Access Related

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

000C 0440h |PTPED |Missed-Frame Counter Register RMFCR 32 32 4,5 PCLKA 2,3ICLK EDMAC
MAC a

000C 0448h |PTPED |Transmit FIFO Threshold Register TFTR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
MAC a

000C 0450h | PTPED |FIFO Depth Register FDR 32 32 4,5PCLKA 2,3ICLK EDMAC
MAC a

000C 0458h |PTPED |Receive Method Control Register RMCR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
MAC a

000C 0464h |PTPED |Transmit FIFO Underflow Counter TFUCR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
MAC a

000C 0468h |PTPED |Receive FIFO Overflow Counter RFOCR 32 32 4,5 PCLKA 2,3ICLK EDMAC
MAC a

000C 0470h |PTPED |Flow Control Start FIFO Threshold Setting Register FCFTR 32 32 4,5 PCLKA 2,3ICLK EDMAC
MAC a

000C 0478h |PTPED |Receive Data Padding Insert Register RPADIR 32 32 4,5 PCLKA 2,3ICLK EDMAC
MAC a

000C 047Ch |PTPED |Transmit Interrupt Setting Register TRIMD 32 32 4,5 PCLKA 2, 3ICLK EDMAC
MAC a

000C 04C8h |PTPED [Receive Buffer Write Address Register RBWAR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
MAC a

000C 04CCh |PTPED |Receive Descriptor Fetch Address Register RDFAR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
MAC a

000C 04D4h |PTPED |Transmit Buffer Read Address Register TBRAR 32 32 4,5 PCLKA 2,3ICLK EDMAC
MAC a

000C 04D8h |PTPED |Transmit Descriptor Fetch Address Register TDFAR 32 32 4,5 PCLKA 2,3ICLK EDMAC
MAC a

000C 0500h |EPTPC |PTP Reset Register PTRSTR 32 32 3,4 PCLKA 2,3ICLK EPTPC

000C 0504h |EPTPC |STCA Clock Select Register STCSELR 32 32 3, 4 PCLKA 2,3ICLK EPTPC

000C 1200h |MTU3 |Timer Control Register TCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a

000C 1201h |MTU4 | Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a

000C 1202h |MTU3 |Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2,3ICLK MTU3a

000C 1203h |MTU4 | Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3ICLK MTU3a

000C 1204h |MTU3 |[Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3ICLK MTU3a

000C 1205h |MTU3 |Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2,3ICLK MTU3a

000C 1206h |MTU4 |[Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3ICLK MTU3a

000C 1207h |MTU4 |Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2,3ICLK MTU3a

000C 1208h |MTU3 | Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3ICLK MTU3a

000C 1209h |MTU4 | Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a

000C 120Ah |MTU Timer Output Master Enable Register A TOERA 8 8 5, 6 PCLKA 2,3ICLK MTU3a

000C 120Dh |MTU Timer Gate Control Register A TGCRA 8 8 5, 6 PCLKA 2, 3ICLK MTU3a

000C 120Eh |MTU Timer Output Control Register 1A TOCR1A 8 8 5, 6 PCLKA 2,3ICLK MTU3a

000C 120Fh |MTU Timer Output Control Register 2A TOCR2A 8 8 5, 6 PCLKA 2, 3ICLK MTU3a

000C 1210h |MTU3 | Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a

000C 1212h |MTU4 | Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a

000C 1214h |MTU Timer Cycle Data Register A TCDRA 16 16 5, 6 PCLKA 2, 3ICLK MTU3a

000C 1216h |MTU Timer Dead Time Data Register A TDDRA 16 16 5,6 PCLKA 2,3ICLK MTU3a

000C 1218h |MTU3 |[Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3ICLK MTU3a

000C 121Ah |MTU3 |Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a

000C 121Ch |MTU4 |Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3ICLK MTU3a

000C 121Eh |MTU4 |Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a

000C 1220h |MTU Timer Subcounter A TCNTSA 16 16 5, 6 PCLKA 2,3ICLK MTU3a

000C 1222h |MTU Timer Cycle Buffer Register A TCBRA 16 16 5, 6 PCLKA 2, 3ICLK MTU3a

000C 1224h |MTU3 |Timer General Register C TGRC 16 16 5, 6 PCLKA 2,3ICLK MTU3a

000C 1226h |MTU3 | Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3ICLK MTU3a

000C 1228h |MTU4 |Timer General Register C TGRC 16 16 5, 6 PCLKA 2,3ICLK MTU3a
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Table 4.1 List of 1/0O Registers (Address Order) (50 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 1322h |MTUO |Timer General Register F TGRF 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1324h |MTUO | Timer Interrupt Enable Register 2 TIER2 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1326h |MTUO | Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1328h |MTUO | Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1380h |MTU1 |Timer Control Register TCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1381h |MTU1 |Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1382h |MTU1 |[Timer I/O Control Register TIOR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1384h |MTU1 [Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1385h |MTU1l |Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1386h |MTU1 |[Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1388h |MTU1 |Timer General Register A TGRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 138Ah |MTU1 |[Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1390h |MTU1 |Timer Input Capture Control Register TICCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1391h |MTU1l |Timer Mode Register 3 TMDR3 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1394h |MTU1 |Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 13A0h |MTU1l |Timer Longword Counter TCNTLW 32 32 5, 6 PCLKA 2, 3ICLK MTU3a
000C 13A4h |MTU1 |[Timer Longword General Register TGRALW 32 32 5, 6 PCLKA 2, 3ICLK MTU3a
000C 13A8h |MTU1l |Timer Longword General Register TGRBLW 32 32 5, 6 PCLKA 2,3ICLK MTU3a
000C 1400h |MTU2 |[Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1401h |MTU2 |Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1402h |MTU2 |Timer I/O Control Register TIOR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1404h |MTU2 | Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1405h |MTU2 | Timer Status Register TSR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1406h |MTU2 |Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1408h |MTU2 |Timer General Register A TGRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 140Ah |MTU2 |Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 140Ch |MTU2 [Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1600h |MTU8 | Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1601h |[MTU8 |[Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1602h |MTU8 |Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1603h |MTU8 | Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1604h |MTU8 | Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1606h |MTU8 | Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1608h MTUS8 Timer Counter TCNT 32 32 5, 6 PCLKA 2,3 ICLK MTU3a
000C 160Ch |MTU8 |Timer General Register A TGRA 32 32 5, 6 PCLKA 2,3ICLK MTU3a
000C 1610h |MTU8 | Timer General Register B TGRB 32 32 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1614h |MTU8 |Timer General Register C TGRC 32 32 5, 6 PCLKA 2,3ICLK MTU3a
000C 1618h |MTU8 |Timer General Register D TGRD 32 32 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A00h |MTU6 |Timer Control Register TCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A01h |MTU7 |Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A02h |[MTU6 |[Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A03h |MTU7 |Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A04h |[MTU6 |[Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A05h |MTU6 |Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A06h |MTU7 |Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A07h |MTU7 |Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A08h |MTU6 |Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A09h |MTU7 |[Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A0Ah |MTU Timer Output Master Enable Register B TOERB 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A0Eh |MTU Timer Output Control Register 1B TOCR1B 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
R01DS0173EJ0110 Rev.1.10 RENESAS Page 121 of 228

Oct 24, 2016



RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (56 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 4138h |EPTPC |Negative Gradient Limit Register MLIMITRM 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 413Ch |EPTPC |Negative Gradient Limit Register MLIMITRL 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4140h |EPTPC | Statistical Information Retention Control Register GETINFOR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4170h |EPTPC | Local Time Counter LCCVRU 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4174h |EPTPC |Local Time Counter LCCVRM 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4178h |EPTPC |Local Time Counter LCCVRL 32 32 810 43 PCLKA 210 22 ICLK EPTPC
000C 4210h |EPTPC |Positive Gradient Worst 10 Value Register PW10VRU 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4214h |EPTPC |Positive Gradient Worst 10 Value Register PW10VRM 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4218h |EPTPC |Positive Gradient Worst 10 Value Register PW10VRL 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 42D0h |EPTPC |Negative Gradient Worst 10 Value Register MW10RU 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 42D4h |EPTPC |Negative Gradient Worst 10 Value Register MW10RM 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 42D8h |EPTPC |Negative Gradient Worst 10 Value Register MW10RL 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4300h |EPTPC |Timer Start Time Setting Register TMSTTRUO 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4304h |EPTPC |Timer Start Time Setting Register TMSTTRLO 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4308h |EPTPC [Timer Cycle Setting Register 0 TMCYCRO 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 430Ch |EPTPC |Timer Pulse Width Setting Register 0 TMPLSRO 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4310h |EPTPC |Timer Start Time Setting Register TMSTTRU1 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4314h |EPTPC |Timer Start Time Setting Register TMSTTRL1 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4318h |EPTPC |Timer Cycle Setting Register 1 TMCYCR1 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 431Ch |EPTPC |Timer Pulse Width Setting Register 1 TMPLSR1 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4320h |EPTPC |Timer Start Time Setting Register TMSTTRU2 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4324h |EPTPC |Timer Start Time Setting Register TMSTTRL2 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4328h |EPTPC |Timer Cycle Setting Register 2 TMCYCR2 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 432Ch |EPTPC |Timer Pulse Width Setting Register 2 TMPLSR2 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4330h |EPTPC |Timer Start Time Setting Register TMSTTRU3 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4334h |EPTPC |Timer Start Time Setting Register TMSTTRL3 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4338h |EPTPC |Timer Cycle Setting Register 3 TMCYCR3 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 433Ch |EPTPC |Timer Pulse Width Setting Register 3 TMPLSR3 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4340h |EPTPC |Timer Start Time Setting Register TMSTTRU4 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4344h |EPTPC |Timer Start Time Setting Register TMSTTRL4 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4348h |EPTPC |Timer Cycle Setting Register 4 TMCYCR4 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 434Ch |EPTPC |Timer Pulse Width Setting Register 4 TMPLSR4 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4350h |EPTPC |Timer Start Time Setting Register TMSTTRUS 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4354h |EPTPC |Timer Start Time Setting Register TMSTTRL5 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4358h |EPTPC |Timer Cycle Setting Register 5 TMCYCR5 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 435Ch |EPTPC |Timer Pulse Width Setting Register 5 TMPLSR5 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 437Ch |EPTPC |Timer Start Register TMSTARTR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4400h |EPTPC |PRC-TC Status Register PRSR 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 4404h |EPTPC |PRC-TC Status Notification Permission Register PRIPR 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 4410h |EPTPC |Channel 0 Local MAC Address Register PRMACRUO 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 4414h |EPTPC |[Channel 0 Local MAC Address Register PRMACRLO 32 32 9, 10 PCLKA 2to5ICLK EPTPC
000C 4418h |EPTPC |[Channel 1 Local MAC Address Register PRMACRU1 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 441Ch |EPTPC |[Channel 1 Local MAC Address Register PRMACRL1 32 32 9, 10 PCLKA 2to5ICLK EPTPC
000C 4420h |EPTPC |Packet Transmission Control Register TRNDISR 32 32 9, 10 PCLKA 2to5ICLK EPTPC
000C 4430h |EPTPC |Relay Mode Register TRNMR 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 4434h |EPTPC |Cut-Through Transfer Start Threshold Register TRNCTTDR 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 4800h EPTPC SYNFP Status Register SYSR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4804h EPTPC SYNFP Status Notification Permission Register SYIPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
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RX64M Group 5. Electrical Characteristics

5.3.1 Reset Timing

Table 5.10 Reset Timing
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,

Ta=Topr
) . Test
Item Symbol Min. Typ. Max. Unit Conditions
RES# pulse Power-on tRESWP 1 — — ms Figure 5.1
width Deep software standby mode tRESWD 0.6 — — ms Figure 5.2
Software standby mode, low-speed operating tRESWS 0.3 — — ms
mode 2
Programming or erasure of the code flash tRESWF 200 — — us
memory, or programming, erasure or blank
checking of the data flash memory
Other than above trRESW 200 — — us
Waiting time after release from the RES# pin reset tRESWT 62 — 63 ticyc |Figure 5.1
Internal reset time tRESW?2 108 — 116 tieye
(independent watchdog timer reset, watchdog timer reset,
software reset)
5 55
vce 7
55
RES# -
{4 7
3T
< : »
Internal reset signal RESP ;
(Low is valid) « «
R R
tReswT
Figure 5.1 Reset Input Timing at Power-On
treswp, trResws, treswr, fResw
_SS—
RES# T
Internal reset signal
(Low i valid) \
tReswt
Figure 5.2 Reset Input Timing
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RX64M Group 5. Electrical Characteristics

Table 5.16 PLL Clock Timing

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 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,

Ta=Topr
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
PLL clock oscillation frequency foLL 120 — 240 MHz
PLL clock oscillation stabilization wait time teLLwT — 259 320 us Figure 5.10

PLLCR2.PLLEN l‘

PLL circuit output

OSCOVFSR.PLOVF

PLL clock

Figure 5.10 PLL Clock Oscillation Start Timing

Table 5.17 Sub-Clock Timing

Conditions: VCC = AVCCO0 =AVCC1=VCC_USB=2.7t03.6V, 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,

VBATT =20to3.6V, Ta = Topr

Iltem Symbol Min. Typ. Max. Unit Co;lrc?ifitons
Sub-clock oscillation frequency fsus — 32.768 — kHz
Sub-clock oscillation stabilization time tsusosc — — *1 s Figure 5.11
Sub-clock oscillation stabilization wait time tsusoscwT — — *2 s

Note 1. When using a sub-clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation

provided by the manufacturer for the oscillation stabilization time.

Note 2. The number of cycles selected by the value of the SOSCWTCR.SSTS[7:0] bits determines the sub-clock oscillation stabilization

wait time in accord with the formula below.
tSUBOSCWT = [(SSTS[?O] bits x 16384) + 10] / fLOCO

SOSCCR.SOSTP X‘

£

£
n »

tsusosc
Sub-clock oscillator output m Z? & } \ / \ /

tsusoscwT
OSCOVFSR.SOOVF ]l

L.
P D]

Sub-clock F\_/_

Figure 5.11  Sub-Clock Oscillation Start Timing
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5. Electrical Characteristics

BCLK

A23 to AO

CS7# to CSO0#

CSRWAIT:3
CSWWAIT:3

TWl TWZ

Twa

(Tend)

Fo\ \

RD# (Read) \
WR# (Write) \
External wait
tWTS tWTH tWTS tWTH
[ |
WAIT# J& Aﬁ 71
Figure 5.22  External Bus Timing/External Wait Control
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RX64M Group 5. Electrical Characteristics

5.3.7 Timing of On-Chip Peripheral Modules

Table 5.23  1/0O Port Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar7 = 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 =8 to 120 MHz, PCLKB = 8 t0 60 MHz, T, = Ty,
Output load conditions: Vo = VCC x 0.5, Vo = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

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

1/O ports Input data pulse width

tPrwW 1.5 — tPchc Figure 5.33

Note 1. tpgcyc: PCLKB cycle

Port %
>

trrw

A

Figure 5.33  I/O Port Input Timing
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QSSsL
output

QSPCLK
CPOL=0
output

QSPCLK
cPoL=1
output
QMI,

input

QMO,

output

A

'

=

A

rm T A

4 __J Vv
AL

tiean

QIOO0 to QIO3

tLAG

\ 4

QIOO0 to QIO3

MSB OUT

J 27
K DATA
.

LSB OUT

X

IDLE

Figure 5.55

Transmit/Receive Timing (CPHA = 1)
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RX64M Group

5. Electrical Characteristics

Table 5.46  12-Bit A/D (Unit 1) Conversion Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 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,
PCLKB = PCLKD = 1 MHz t0 60 MHz, T, = Topr

Item Min. Typ. Max. Unit Test Conditions
Resolution 8 — 12 Bit
Conversion time*! Permissible signal source 0.88 — — us Sampling in 40 states
(Operation at PCLK = | impedance (max.) =1.0kQ | (0.667)
60 MHz) *2
Analog input capacitance — — 30 pF
Offset error — +2.0 +35 LSB
Full-scale error — +2.0 +35 LSB
Quantization error — +0.5 — LSB
Absolute accuracy — +4.0 +6.0 LSB
DNL differential nonlinearity error — +1.5 +2.5 LSB
INL integral nonlinearity error — +2.0 +3.5 LSB

Note:  The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds
during A/D conversion, values may not fall within the above ranges.
Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states

is indicated.

Note 2. The value in parentheses indicates the sampling time.

Table 5.47 A/D Internal Reference Voltage Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0103.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

PCLKB = PCLKD = 60 MHz, T, = Tqp,

Item Min. Typ. Max. Unit Cor-:-((leizgns
A/D internal reference voltage 1.20 1.25 1.30 \%
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