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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, SCI, SPI, SSI, UART/USART, USB
DMA, LVD, POR, PWM, WDT
78

2.5MB (2.5M x 8)

FLASH

64K x 8

552K x 8

2.7V ~ 3.6V

A/D 22x12b; D/A 1x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP

100-LFQFP (14x14)
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RX64M Group

1. Overview

Table 1.1

Outline of Specifications (2/9)

Classification

Module/Function

Description

Clock

Clock generation circuit

* Main clock oscillator, sub clock oscillator, low-speed/high-speed on-chip oscillator, PLL
frequency synthesizer, and IWDT-dedicated on-chip oscillator

The peripheral module clocks can be set to frequencies above that of the system clock.
Main-clock oscillation stoppage detection

Separate frequency-division and multiplication settings for the system clock (ICLK),
peripheral module clocks (PCLKA, PCLKB, PCLKC, PCLKD), flash-IF clock (FCLK) and
external bus clock (BCLK)

The CPU and other bus masters run in synchronization with the system clock (ICLK): Up
to 120 MHz

Peripheral modules of MTU3, GPT, RSPI, SCIFA, USBA, ETHERC, EPTPC, EDMAC,
and AES run in synchronization with PCLKA, which operates at up to 120 MHz.

Other peripheral modules run in synchronization with PCLKB: Up to 60 MHz

ADCLK in the SD12AD (unit 0) runs in synchronization with PCLKC: Up to 60 MHz
ADCLK in the SD12AD (unit 1) runs in synchronization with PCLKD: Up to 60 MHz
Flash IF run in synchronization with the flash-IF clock (FCLK): Up to 60 MHz

Devices connected to the external bus run in synchronization with the external bus clock
(BCLK): Up to 60 MHz

Multiplication is possible with using the high-speed on-chip oscillator (HOCO) as a
reference clock of the PLL circuit

Reset

Nine types of reset

e RES# pin reset: Generated when the RES# pin is driven low.

o Power-on reset: Generated when the RES# pin is driven high and VCC = AVCCO =
AVCC1 rises.

» Voltage-monitoring 0 reset: Generated when VCC = AVCCO = AVCC1 falls.

» Voltage-monitoring 1 reset: Generated when VCC = AVCCO = AVCC1 falls.

* Voltage-monitoring 2 reset: Generated when VCC = AVCCO = AVCC1 falls.

o Deep software standby reset: Generated in response to an interrupt to trigger release
from deep software standby.

¢ Independent watchdog timer reset: Generated when the independent watchdog timer
underflows, or a refresh error occurs.

o Watchdog timer reset: Generated when the watchdog timer underflows, or a refresh
error occurs.

o Software reset: Generated by register setting.

Power-on reset

If the RES# pin is at the high level when power is supplied, an internal reset is generated.
After VCC = AVCCO = AVCC1 has exceeded the voltage detection level and the specified
period has elapsed, the reset is cancelled.

Voltage detection circuit (LVDA)

Monitors the voltage being input to the VCC = AVCCO = AVCC1 pins and generates an
internal reset or internal interrupt.
¢ Voltage detection circuit 0
Capable of generating an internal reset
The option-setting memory can be used to select enabling or disabling of the reset.
Voltage detection level: Selectable from three different levels (2.94 V, 2.87 V, and 2.80
V)
Voltage detection circuits 1 and 2
Voltage detection level: Selectable from three different levels (2.99 V, 2.92 V, and 2.85
V)
Digital filtering (1/2, 1/4, 1/8, and 1/16 LOCO frequency)
Capable of generating an internal reset
Two types of timing are selectable for release from reset
An internal interrupt can be requested.
Detection of voltage rising above and falling below thresholds is selectable.
o Maskable or non-maskable interrupt is selectable
Voltage detection monitoring
Event linking

Low power
consumption

Low power consumption
facilities

o Module stop function

Four low power consumption modes

Sleep mode, all-module clock stop mode, software standby mode, and deep software
standby mode

Battery backup function

¢ When the voltage on the VCC pin drops, battery power from the VBATT pin is supplied
to keep the real-time clock (RTC) operating.
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RX64M Group

1. Overview

14 Pin Functions
Table 1.4 lists the pin functions.

Table 1.4 Pin Functions (1/8)

Classifications Pin Name 1/0 Description

Digital power supply VCC Input Power supply pin. Connect this pin to the system power supply.
Connect the pin to VSS via a 0.1-pF multilayer ceramic
capacitor. The capacitor should be placed close to the pin.

VCL Input Connect this pin to VSS via a 0.1-yF multilayer ceramic
capacitor. The capacitor should be placed close to the pin.

VSS Input Ground pin. Connect it to the system power supply (0 V).

VBATT Input Backup power pin

Clock XTAL Output  Pins for a crystal resonator. An external clock signal can be

EXTAL Input input through the EXTAL pin.

BCLK Output  Outputs the external bus clock for external devices.

SDCLK Output  Outputs the SDRAM-dedicated clock.

XCOouT Output  Input/output pins for the sub clock oscillator. Connect a crystal

XCIN Input resonator between XCOUT and XCIN.

Clock frequency accuracy CACREF Input Reference clock input pin for the clock frequency accuracy

measurement measurement circuit

Operating mode control MD Input Pins for setting the operating mode. The signal levels on these
pins must not be changed during operation.

UB Input USB boot mode or user boot mode enable pin

UPSEL Input Selects the power supply method in USB boot mode.

The low level selects self-power mode and the high level selects
bus power mode.

System control RES# Input Reset signal input pin. This LSI enters the reset state when this
signal goes low.

EMLE Input Input pin for the on-chip emulator enable signal. When the on-
chip emulator is used, this pin should be driven high. When not
used, it should be driven low.

BSCANP Input Boundary scan enable pin. Boundary scan is enabled when this
pin goes high. When not used, it should be driven low.

On-chip emulator FINED 110 Fine interface pin

TRST# Input On-chip emulator or boundary scan pins. When the EMLE pin is

™S Input driven high, these pins are dedicated for the on-chip emulator.

TDI Input

TCK Input

TDO Output

TRCLK Output  This pin outputs the clock for synchronization with the trace
data.

TRSYNC Output  This pin indicates that output from the TRDATAO to TRDATA3
pins is valid.

TRDATAO to TRDATA3 Output  These pins output the trace information.

Address bus A0 to A23 Qutput  Output pins for the address
Data bus DO to D31 1/0 Input and output pins for the bidirectional data bus
Multiplexed bus A0/DO to A15/D15 1/0 Address/data multiplexed bus
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RX64M Group 1. Overview

Table 1.4 Pin Functions (7/8)

Classifications Pin Name 1/0 Description
MMC host interface MMC_CLK-A/ Output  MMC clock pin
MMC_CLK-B
MMC_CMD-A/ /10 Command/response pin
MMC_CMD-B
MMC_D7-A/IMMC_D7-B to 110 Transmit data/receive data
MMC_DO0-A/MMC_DO-B
MMC_CD-A/MMC_CD-B Input Card detection pin
MMC_RES#-A/MMC_RES#-B Output MMC reset output pin
SD host interface SDHI_CLK-A/SDHI_CLK-B Output  SD clock output pin
SDHI_CMD-A/SDHI_CMD-B 1/0 SD command output, response input signal pin
SDHI_D3-A/SDHI_D3-B to 1/0 SD data bus pins
SDHI_DO-A/SDHI_D0-B
SDHI_CD-A/SDHI_CD-B Input SD card detection pin
SDHI_WP-A/SDHI_WP-B Input SD write-protect signal
Parallel data capture unit  PIXCLK Input Image transfer clock pin
VSYNC Input Vertical synchronization signal pin
HSYNC Input Horizontal synchronization signal pin
PIXDO to PIXD7 Input 8-bit image data pins
PCKO Qutput  Output pin for dot clock
Realtime clock RTCOUT Output  Output pin for 1-Hz/64-Hz clock
RTCICO to RTCIC2 Input Time capture event input pins
12-bit A/D converter ANOOO to ANOO7, Input Input pins for the analog signals to be processed by the A/D
AN100 to AN120 converter
ADTRGO#, ADTRG1# Input Input pins for the external trigger signals that start the A/D
conversion
ANEXO0 Output  Extended analog output pin
ANEX1 Input Extended analog input pin
12-bit D/A converter DAO, DAl Output  Output pins for the analog signals to be processed by the D/A
converter
Analog power supply AVCCO Input Analog voltage supply pin for the 12-bit A/D converter (unit 0).

Connect this pin to a branch from the VCC power supply.

AVSSO Input Analog ground pin for the 12-bit A/D converter (unit 0). Connect
this pin to a branch from the VSS ground power supply.

VREFHO Input Analog reference voltage supply pin for the 12-bit A/D converter
(unit 0). Connect this pin to VCC if the 12-bit A/D converter is
not to be used.

VREFLO Input Analog reference ground pin for the 12-bit A/D converter (unit
0). Connect this pin to VSS if the 12-bit A/D converter is not to
be used.

AVCC1 Input Analog voltage supply and reference voltage supply pin for the

12-bit A/D converter (unit 1) and D/A converter. This pin also
supplies the analog voltage to the temperature sensor. Connect
this pin to a branch from the VCC power supply.

AVSS1 Input Analog voltage supply and reference voltage supply pin for the
12-bit A/D converter (unit 1) and D/A converter. This pin also
supplies the analog ground voltage to the temperature sensor.
Connect this pin to a branch from the VSS ground power

supply.
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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

1. Overview

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (5/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
145-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
TFLGA Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
M4 P12 TMCI1 RXD2/SMISO2/
SSCL2/SCLO[FM+]
M5 VCC_USB
M6 VSS_USB
M7 P50 WRO#/WR# TXD2/SMOSI2/SSDA2
M8 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/MOSIA-A/ MMC_D6-A
GTIOC3B-D/TMCI2/ ETO_ETXD3
TICO/PO30
M9 TRDATA1 P81 EDACKO MTIOC3D/ RXD10/ETO_ETXDO/ MMC_D3-A/
GTIOCO0B-D/PO27 RMIIO_TXDO SDHI_CD-A/
QIO3-A
M10 P77 CS7# PO23 TXD11/ETO_RX_ER/ MMC_CLK-A/
RMIIO_RX_ER SDHI_CLK-A/
QSPCLK-A
M11 PCO Al6 MTIOC3C/TCLKC/ CTS5#/RTS5#/SS5#/
PO17 SSLA1-A/ETO_ERXD3
M12 PC1 Al17 MTIOC3A/TCLKD/ SCK5/SSLA2-A/
PO18 ETO_ERXD2
M13 VCC
N1 P21 MTIOC1B/MTIOC4A/ RXDO0/SMISO0/ PIXD5
GTIOC2A-B/TIOCA3/ | SSCLO/
TMCI0/PO1 USBO_EXICEN/
SSIWS0
N2 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/ PIXD4
TMRIO/POO SSDAO/USBO_ID/
SSIRXDO
N3 P87 MTIOCA4C/ TXD10 PIXD2
GTIOC1B-B/TIOCA2
N4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/
TIOCBS5/TCLKA/ CTX1/
TMRI2/PO15 USBO_OVRCURA
N5 USB0_DM
N6 USBO_DP
N7 TRDATA3 P55 WAIT#/ MTIOC4D/TMO3 CRX1/ETO_EXOUT
EDREQO
N8 VSS
N9 UB PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/MISOA-A/ MMC_D7-A
GTIOC3A-D/TMO2/ ETO_COL
TOCO0/PO31/CACREF
N10 TRSYNC P82 EDREQ1 MTIOC4A/ TXD10/ETO_ETXD1/ MMC_D4-A
GTIOC2A-D/PO28 RMIIO_TXD1
N11 PC3 A19 MTIOCA4D/ TXD5/SMOSI5/ MMC_DO-A/
GTIOC1B-D/TCLKB/ SSDAS/ETO_TX_ER SDHI_DO0-A/
PO24 QIO0-A/
QMO-A
N12 P75 CS5# PO20 SCK11/RTS11#/ MMC_RES#-A/
ETO_ERXDO/ SDHI_D2-A
RMII0_RXDO
N13 P74 A20/CS4# PO19 CTS11#/ETO_ERXD1/
RMIIO_RXD1

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

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 1. Overview
Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (4/4)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
100-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSP!I, SDHI, S12ADC,
TFLGA | Control /0 Port SDRAMC CMTW, POE, CAC) | CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
H9 PB6 Al4 MTIOC3D/TIOCA5/ RXD9/ETO_ETXD1/
PO30 RMII0_TXD1
H10 PB7 A15 MTIOC3B/TIOCB5/ TXD9/ETO_CRS/
PO31 RMII0O_CRS_DV
J1 P24 CSa#l MTIOC4A/MTCLKA/ SCK3/
EDREQ1 TIOCB4/TMRI1/PO4 USBO_VBUSEN/
SSISCK1
J2 P21 MTIOC1B/MTIOC4A/ RXDO0/SMISO0/ IRQ9
GTIOC2A-B/TIOCA3/ | SSCLO/
TMCIO0/PO1 USBO_EXICEN/
SSIWSO0
J3 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG1#
MTIOC4B/GTIOCOB- SSDA3/SDA2-DS/
B/TIOCBO/TCLKD/ SSITXDO
TMO1/PO15/POE8#
J4 P13 MTIOCOB/TIOCAS/ TXD2/SMOSI2/ IRQ3 ADTRG1#
TMO3/P0O13 SSDA2/SDAO[FM+]
J5 VSS_USB
J6 VCC_USB
J7 P50 WRO#/WR# TXD2/SMOSI2/SSDA2
J8 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/SSLAO-
GTETRG-D/TMCI1/ A/ETO_TX_CLK
PO25/POEO#
J9 PCO Al6 MTIOC3C/TCLKC/ CTS5#/RTS5#/SS5#/ IRQ14
PO17 SSLA1-A/ETO_ERXD3
J10 PC1 Al7 MTIOC3A/TCLKD/ SCK5/SSLA2-A/ IRQ12
PO18 ETO_ERXD2
K1 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
GTIOCOA-B/TIOCD3/ | SMOSI3/SS0#/
PO3 SSDA3/SSISCKO
K2 P22 EDREQO MTIOC3B/MTCLKC/ SCKO0/
GTIOC1A-B/TIOCC3/ | USBO_OVRCURB/
TMOO0/PO2 AUDIO_MCLK
K3 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/ IRQ8
TMRIO/POO SSDAO/USBO_ID/
SSIRXDO
K4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/ CTX1l/
TMRI2/PO15 USBO_OVRCURA
K5 USBO_DM
K6 USBO_DP
K7 P51 WR1#/BC1#/ SCK2
WAIT#
K8 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCKB8/RSPCKA-A/
WAIT# GTIOC1A-D/TMRI2/ RTS8#/ETO_ETXD2
PO29
K9 PC3 A19 MTIOC4D/GTIOC1B- | TXD5/SMOSI5/
D/TCLKB/PO24 SSDAS/ETO_TX_ER
K10 PC2 A18 MTIOC4B/GTIOC2B- RXD5/SMISO5/
D/TCLKA/PO21 SSCL5/SSLA3-A/
ETO_RX_DV

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 1. Overview
Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (2/4)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
100-Pin | Clock System EXDMAC TMR, PPG, RTC, SCih, RSP, RIIC, (QSPI, SDHI, S12ADC,
LFQFP | Control /0 Port CMTW, POE, CAC) | CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
30 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCBL/TCLKC/ SMISO3/SSDAL/
TMO2/PO14/ SSCL3/SCL2-DS/
RTCOUT USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
31 P15 MTIOCOB/MTCLKB/ | RXD1/SCK3/SMISO1/ IRQ5
GTETRG-B/TIOCB2/ | SSCL1/CRX1-DS/
TCLKB/TMCI2/PO13 | SSIWS1
32 P14 MTIOC3A/MTCLKA/ | CTSI#/RTS1#/SS1#/ IRQ4
TIOCB5/TCLKA/ CTX1/
TMRI2/PO15 USBO_OVRCURA
33 P13 MTIOCOB/TIOCAS/ TXD2/SMOSI2/ IRQ3 ADTRG1#
TMO3/PO13 SSDA2/SDAO[FM+]
34 P12 TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/SCLO[FM+]
35 VCC_USB
36 USBO_DM
37 USBO_DP
38 VSS_USB
39 P55 WAIT#/ MTIOC4D/TMO3 CRX1/ETO_EXOUT IRQ10
EDREQO
40 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/RTS2#ISS2#/
CTX1/ETO_LINKSTA
41 P53*1 | BCLK
42 P52 RD# RXD2/SMIS0O2/SSCL2
43 P51 WRI1#/BC1#/ SCK2
WAIT#
44 P50 WRO#/WR# TXD2/SMOSI2/SSDA2
45 uB PC7 A23/CSO0# MTIOC3A/MTCLKB/ | TXD8/MISOA-A/ IRQ14
GTIOC3A-D/ITMO2/ ETO_COL
TOCO/PO31/CACREF
46 PC6 A22/CS1# MTIOC3C/MTCLKA/ | RXD8/MOSIA-A/ IRQ13
GTIOC3B-D/TMCI2/ | ETO_ETXD3
TICO/PO30
47 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ | SCK8/RSPCKA-A/
WAIT# GTIOC1A-DITMRI2/ | RTS8#/ETO_ETXD2
PO29
48 PC4 A20/CS3# MTIOC3D/MTCLKC/ | SCK5/CTS8#/
GTETRG-D/TMCI1/ | SSLAO-A/
PO25/POEO# ETO_TX_CLK
49 PC3 A19 MTIOC4D/ TXD5/SMOSI5/
GTIOC1B-D/ITCLKB/ | SSDAS/ETO_TX_ER
PO24
50 pPC2 A18 MTIOC4B/ RXD5/SMISO5/
GTIOC2B-DITCLKA/ | SSCL5/SSLA3-A/
PO21 ETO_RX_DV
51 PC1 A17 MTIOC3A/TCLKD/ SCK5/SSLA2-A/ IRQ12
PO18 ETO_ERXD2
52 PCO Al6 MTIOC3C/TCLKC/ CTSS#/RTS5#/SS5#/ IRQ14
PO17 SSLA1-A/ETO_ERXD3
53 PB7 A15 MTIOC3B/TIOCBS5/ TXDY/ETO_CRS/
PO31 RMIIO_CRS_DV
54 PB6 Al4 MTIOC3D/TIOCAS/ RXD9Y/ETO_ETXD1/
PO30 RMIIO_TXD1
55 PBS Al3 MTIOC2A/MTIOC1B/ | SCKY/RTS9#/
TIOCB4/TMRI1/PO29/ | ETO_ETXDO/
POE4# RMIIO_TXDO
56 PB4 A12 TIOCA4/PO28 CTS9#/ETO_TX_EN/
RMIIO_TXD_EN
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RX64M Group 4. 1/0 Registers

4. I/O Registers

This section gives information on the on-chip 1/0O register addresses. The information is given as shown below. Notes on
writing to registers are also given at the end.

(1) /O register addresses (address order)

Registers are listed from the lower allocation addresses.

o Registers are classified according to module symbols.

e The number of access cycles indicates the number of cycles based on the specified reference clock.

e Among the internal I/O register area, addresses not listed in the list of registers are reserved. Reserved addresses

must not be accessed. Do not access these addresses; otherwise, the operation when accessing these bits and
subsequent operations cannot be guaranteed.

(2) Notes on writing to I/O registers

When writing to an 1/0O register, the CPU starts executing the subsequent instruction before completing 1/O register write.
This may cause the subsequent instruction to be executed before the post-update 1/O register value is reflected on the
operation.

As described in the following examples, special care is required for the cases in which the subsequent instruction must be
executed after the post-update 1/O register value is actually reflected.

[Examples of cases requiring special care]

e The subsequent instruction must be executed while an interrupt request is disabled with the IEN;j bit in IERn of the
ICU (interrupt request enable bit) set to 0.

e A WAIT instruction is executed immediately after the preprocessing for causing a transition to the low power
consumption state.

In the above cases, after writing to an 1/O register, wait until the write operation is completed using the following
procedure and then execute the subsequent instruction.

(@) Write to an I/O register.

(b) Read the value from the 1/O register to a general register.

(c) Execute the operation using the value read.

(d) Execute the subsequent instruction.

[Instruction examples]
e Buyte-size /0 registers

MOV.L #SFR_ADDR, R1
MOV.B #SFR_DATA, [R1]
CMP [R1].UB, R1

;; Next process

e Word-size I/O registers

MOV.L #SFR_ADDR, R1
MOV.W #SFR_DATA, [R1]
CMP [R1].W, R1

;; Next process
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (9/67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 7707h |ICU Software Configurable Interrupt B Request Register 7 | PIBR7 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7708h |ICU Software Configurable Interrupt B Request Register 8 | PIBR8 8 8 i ::C(I;'Eth 2 ICLK ICUA
0008 7709h |ICU Software Configurable Interrupt B Request Register 9 | PIBR9 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 770Ah |ICU Software Configurable Interrupt B Request Register A [ PIBRA 8 8 i ::C(I;'Eth 2 ICLK ICUA
0008 7780h |ICU Software Configurable Interrupt B Source Select SLIBXR128 8 8 2ICLK to 2ICLK ICUA
Register X128 1PCLKB
0008 7781h |ICU Software Configurable Interrupt B Source Select SLIBXR129 8 8 2ICLK to 2ICLK ICUA
Register X129 1PCLKB
0008 7782h |ICU Software Configurable Interrupt B Source Select SLIBXR130 8 8 2 ICLK to 2 ICLK ICUA
Register X130 1PCLKB
0008 7783h |ICU Software Configurable Interrupt B Source Select SLIBXR131 8 8 2 ICLK to 2 ICLK ICUA
Register X131 1PCLKB
0008 7784h |ICU Software Configurable Interrupt B Source Select SLIBXR132 8 8 2 ICLK to 2ICLK ICUA
Register X132 1PCLKB
0008 7785h |ICU Software Configurable Interrupt B Source Select SLIBXR133 8 8 2ICLK to 2ICLK ICUA
Register X133 1PCLKB
0008 7786h |ICU Software Configurable Interrupt B Source Select SLIBXR134 8 8 2ICLK to 2ICLK ICUA
Register X134 1PCLKB
0008 7787h |ICU Software Configurable Interrupt B Source Select SLIBXR135 8 8 2ICLK to 2 ICLK ICUA
Register X135 1PCLKB
0008 7788h |ICU Software Configurable Interrupt B Source Select SLIBXR136 8 8 2 ICLK to 2 ICLK ICUA
Register X136 1PCLKB
0008 7789h |ICU Software Configurable Interrupt B Source Select SLIBXR137 8 8 2 ICLK to 2 ICLK ICUA
Register X137 1PCLKB
0008 778Ah |ICU Software Configurable Interrupt B Source Select SLIBXR138 8 8 2 ICLK to 2ICLK ICUA
Register X138 1PCLKB
0008 778Bh |ICU Software Configurable Interrupt B Source Select SLIBXR139 8 8 2ICLK to 2ICLK ICUA
Register X139 1PCLKB
0008 778Ch |ICU Software Configurable Interrupt B Source Select SLIBXR140 8 8 2ICLK to 2ICLK ICUA
Register X140 1PCLKB
0008 778Dh |ICU Software Configurable Interrupt B Source Select SLIBXR141 8 8 2ICLK to 2 ICLK ICUA
Register X141 1 PCLKB
0008 778Eh |ICU Software Configurable Interrupt B Source Select SLIBXR142 8 8 2 ICLK to 2 ICLK ICUA
Register X142 1PCLKB
0008 778Fh |ICU Software Configurable Interrupt B Source Select SLIBXR143 8 8 2 ICLK to 2 ICLK ICUA
Register X143 1PCLKB
0008 7790h |ICU Software Configurable Interrupt B Source Select SLIBR144 8 8 2 ICLK to 2ICLK ICUA
Register 144 1PCLKB
0008 7791h |ICU Software Configurable Interrupt B Source Select SLIBR145 8 8 2ICLK to 2ICLK ICUA
Register 145 1PCLKB
0008 7792h |ICU Software Configurable Interrupt B Source Select SLIBR146 8 8 2ICLK to 2ICLK ICUA
Register 146 1PCLKB
0008 7793h  |ICU Software Configurable Interrupt B Source Select SLIBR147 8 8 2ICLK to 2 ICLK ICUA
Register 147 1 PCLKB
0008 7794h |ICU Software Configurable Interrupt B Source Select SLIBR148 8 8 2ICLK to 2ICLK ICUA
Register 148 1PCLKB
0008 7795h |ICU Software Configurable Interrupt B Source Select SLIBR149 8 8 2 ICLK to 2 ICLK ICUA
Register 149 1PCLKB
0008 7796h |ICU Software Configurable Interrupt B Source Select SLIBR150 8 8 2 ICLK to 2ICLK ICUA
Register 150 1PCLKB
0008 7797h |ICU Software Configurable Interrupt B Source Select SLIBR151 8 8 2 ICLK to 2ICLK ICUA
Register 151 1PCLKB
0008 7798h |ICU Software Configurable Interrupt B Source Select SLIBR152 8 8 2ICLK to 2ICLK ICUA
Register 152 1PCLKB
0008 7799h |ICU Software Configurable Interrupt B Source Select SLIBR153 8 8 2ICLK to 2 ICLK ICUA
Register 153 1PCLKB
0008 779Ah |ICU Software Configurable Interrupt B Source Select SLIBR154 8 8 2ICLK to 2ICLK ICUA
Register 154 1PCLKB
0008 779Bh |ICU Software Configurable Interrupt B Source Select SLIBR155 8 8 2 ICLK to 2 ICLK ICUA
Register 155 1PCLKB
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (33/67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C095h | PORTA |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C096h | PORTB |Open-Drain Control Register O ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C097h | PORTB |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C098h | PORTC |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C099h | PORTC |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 CO9Ah | PORTD |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C09Bh |PORTD |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C09Ch |PORTE |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C09Dh | PORTE |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 CO9Eh |PORTF |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 CO9Fh | PORTF |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COAOh |PORTG |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COAlh |PORTG |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COA4h |PORTJ |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COA5h |PORTJ |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COCOh |PORTO |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COC1h |PORT1 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COC2h |PORT2 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COC3h |PORT3 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COC4h |PORT4 |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COC5h |PORT5 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COC6h |PORT6 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COC7h |PORT7 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COC8h |PORT8 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 COC9h |PORT9 |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COCAh |PORTA [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COCBh |PORTB |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COCCh |PORTC |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COCDh |PORTD | Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COCEh |PORTE |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COCFh |PORTF [Pull-Up Resistor Control Register PCR 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) (35/67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C158h |MPC P30 Pin Function Control Register P30PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C159h |MPC P31 Pin Function Control Register P31PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C15Ah |MPC P32 Pin Function Control Register P32PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C15Bh |MPC P33 Pin Function Control Register P33PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C15Ch |MPC P34 Pin Function Control Register P34PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C160h |MPC P40 Pin Function Control Register P40PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C161h |MPC P41 Pin Function Control Register P41PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C162h |MPC P42 Pin Function Control Register P42PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C163h |MPC P43 Pin Function Control Register P43PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C164h |MPC P44 Pin Function Control Register P44PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C165h |MPC P45 Pin Function Control Register P45PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C166h |MPC P46 Pin Function Control Register P46PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C167h |MPC P47 Pin Function Control Register P47PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C168h |MPC P50 Pin Function Control Register P50PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C169h |MPC P51 Pin Function Control Register P51PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C16Ah |MPC P52 Pin Function Control Register P52PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C16Ch |MPC P54 Pin Function Control Register P54PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C16Dh |MPC P55 Pin Function Control Register P55PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C16Eh |MPC P56 Pin Function Control Register P56PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C170h |MPC P60 Pin Function Control Register P60PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C176h |MPC P66 Pin Function Control Register P66PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C177h |MPC P67 Pin Function Control Register P67PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C179h |MPC P71 Pin Function Control Register P71PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C17Ah |MPC P72 Pin Function Control Register P72PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C17Bh |MPC P73 Pin Function Control Register P73PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C17Ch |MPC P74 Pin Function Control Register P74PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C17Dh |MPC P75 Pin Function Control Register P75PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C17Eh |MPC P76 Pin Function Control Register P76PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C17Fh |MPC P77 Pin Function Control Register P77PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C180h |MPC P80 Pin Function Control Register P8OPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C181h |MPC P81 Pin Function Control Register P81PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C182h |MPC P82 Pin Function Control Register P82PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C183h |MPC P83 Pin Function Control Register P83PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C186h |MPC P86 Pin Function Control Register P86PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C187h |MPC P87 Pin Function Control Register P87PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C188h |MPC P90 Pin Function Control Register P90PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C189%h |MPC P91 Pin Function Control Register P91PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C18Ah |MPC P92 Pin Function Control Register P92PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C18Bh |MPC P93 Pin Function Control Register P93PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C18Ch |MPC P94 Pin Function Control Register P94PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C18Dh |MPC P95 Pin Function Control Register PI95PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C18Eh |MPC P96 Pin Function Control Register P96PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C18Fh |MPC P97 Pin Function Control Register P97PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C190h |MPC PAO Pin Function Control Register PAOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C191h |MPC PA1 Pin Function Control Register PA1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C192h |MPC PA2 Pin Function Control Register PA2PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C193h |MPC PA3 Pin Function Control Register PA3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C194h |MPC PA4 Pin Function Control Register PA4PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C195h |MPC PA5 Pin Function Control Register PA5PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C196h |MPC PAG6 Pin Function Control Register PA6PFS 8 8 2, 3 PCLKB 2 ICLK MPC
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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

RO1DS0173EJ0110 Rev.1.10 RENESAS Page 136 of 228
Oct 24, 2016



RX64M Group 4. 1/0 Registers

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

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 0548h |USBA |Host L1 Control Register 1 HL1CTRL1 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 054Ah |USBA |Host L1 Control Register 2 HL1CTRL2 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 0560h |USBA |Deep Standby USB Transceiver Control/Pin Monitor |DPUSROR 32 32 (3 + BUSWAIT) Rounded up to the |USBA
Register PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*S
000D 0564h |USBA |Deep Standby USB Suspend/Resume Interrupt DPUSRI1R 32 32 (3 + BUSWAIT) Rounded up to the [USBA
Register PCLKA or more nearest integer

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

Note 1. When the same output trigger is specified for pulse output groups 2 and 3 by the PPGO0.PCR setting, the PPGO.NDRH address
is 0008 81ECh. When different output
triggers are specified, the PPGO.NDRH addresses for pulse output groups 2 and 3 are 0008 81EEh and 0008 81ECh,
respectively.

Note 2. When the same output trigger is specified for pulse output groups 0 and 1 by the PPGO0.PCR setting, the PPG0.NDRL address
is 0008 81EDh. When different output
triggers are specified, the PPGO.NDRL addresses for pulse output groups 0 and 1 are 0008 81EFh and 0008 81EDh,
respectively.

Note 3. When the same output trigger is specified for pulse output groups 6 and 7 by the PPG1.PCR setting, the PPG1.NDRH address
is 0008 81FCh. When different output
triggers are specified, the PPG1.NDRH addresses for pulse output groups 6 and 7 are 0008 81FEh and 0008 81FCh,
respectively.

Note 4. When the same output trigger is specified for pulse output groups 4 and 5 by the PPG1.PCR setting, the PPG1.NDRL address
is 0008 81FDh. When different output
triggers are specified, the PPG1.NDRL addresses for pulse output groups 4 and 5 are 0008 81FFh and 0008 81FDh,
respectively.

Note 5. When the register is accessed while the USB is operating, a delay may be generated in accessing.

Note 6. The address must end with Oh, 4h, 8h, or Ch when access is made in 32-bit units. The address must end with Oh, 2h, 4h, 6h, 8h,
Ah, Ch, or Eh when access is made in 16-bit units.
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RX64M Group 5. Electrical Characteristics

5.2 DC Characteristics

Table 5.2 DC Characteristics (1)
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 = AVSSO0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr
Iltem Symbol Min T Max Unit Test
y ’ yp. ’ Conditions
Schmitt trigger IRQ input pin*1 Viy VCC x 0.8 — VCC +0.3 \
input voltage MTU input pin*1 . —
GPT input pin*. Vie 03 veexo.2
POES3 input pin*! AVy VCC x 0.06 — —
TPU input pin*1
TMR input pin*1
SCl input pin*1
ADTRG# input pin*1
RES#, NMI
RIIC input pin Vi VCC x 0.7 — VCC + 3.6
(except for SMBus) (< 5.8 max.)
VL -0.3 — VCC x 0.3
AV VCC x 0.05 — —
Ports for 5 V tolerant*2 ViH VCC x 0.8 — VCC + 3.6
(= 5.8 max.)
VL -0.3 — VCC x 0.2
Other input pins excluding ports ViH VCC x 0.8 — VCC +0.3
*3
for 5 V tolerant Vi 03 — VCC x 0.2
Input high voltage | MD pin, EMLE ViH VCC x 0.9 — VCC +0.3 \%
{except for S | ExTAL, RSPI input pin, VCC x 0.8 — VCC +0.3
rigger input pin) | £y MAC input pin, WAIT#,
TCK, SSl input pin,
SDHI input pin, MMC input pin,
PDC input pin, QSPI input pin
ETHERC input pin 2.3 — VCC +0.3
DO to D31 VCC x 0.7 — VCC +0.3
RIIC (SMBuSs) 2.1 — 5.8
Input low voltage | MD pin, EMLE VL -0.3 — VCC x 0.1 \%
(except for SSNMI [ £xTaL, RSP input pin, 03 — VCC % 0.2
igger input pin) ETHERC input pin,
EXDMAC input pin, WAIT#, TCK,
SSl input pin,
SDHI input pin, MMC input pin,
PDC input pin, QSPI input pin
DO to D31 -0.3 — VCC x 0.3
RIIC (SMBus) -0.3 — 0.8
Note 1. This does not include the pins, which are multiplexed as ports for 5 V tolerant.
Note 2. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and CO to C3 are 5 V tolerant.
Note 3. For P32, P31, and P30, input as follows when the Vgatt power supply is selected.
VIH Min. = VBATT x 0.8, VIH Max. = VBATT + 0.3, VIL Min. = -0.3, VIL Max. = VBATT x 0.2 (VBATT =2.0to 3.6 V)
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Table 5.33

RSPI Timing

Conditions: VCC = AVCCO = AVCC1 =VCC_USB = Vgarr =2.710 3.6 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,
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 *1 *1
Item Symbol Min. Max. Unit Conditions*2
RSPI | RSPCK clock cycle Master tspeyc 4096 tpacyc | Figure 5.46
Slave 8 4096
RSPCK clock high pulse Master tspckwH | (tspeyc — tspckr — ns
width - tSPCKF) /2-3
Slave (tspcyc — tspckr —
—tspckr) / 2
RSPCK clock low pulse Master tspckwe | (tspeyc — tspckr — ns
width - tSPCKF) /2-3
Slave (tspcyc — tspckr —
—tspckr) / 2
RSPCK clock rise/fall time | Output tspekr, — 5 ns
Input tspekf — 1 us
Data input setup time Master tsy 6 — ns | Figure 5.47 to
Slave 8.3 —tpacyc — Figure 5.52
Data input hold time Master | PCLKA division the 0 — ns
ratio set to 1/2
PCLKA division th tpacyc —
ratio set to a
value other
than 1/2
Slave 8.3+ 2 X tpacyc —
SSL setup time Master t EAD 1 8 tspeyc
Slave 4 — tracyc
SSL hold time Master tLaG 1 8 tspeyc
Slave 4 — tpacyc
Data output delay time Master top — 6.3 ns
Slave — 3 x tPAcyc +
20
Data output hold time Master ton 0 — ns
Slave 0 —
Successive transmission | Master tro tspeyc + 2 X tpacyc | 8 X tspeye ns
delay time +2 X tpacyc
Slave 4 X tpacyc —
MOSI and MISO Output tpr, tof — 5 ns
rise/fall time
Input — 1 us
SSL Output tssir, — 5 ns
rise/fall time Input tssLf — 1 us
Slave access time tsa — 4 tpacyc | Figure 5.51,
Slave output release time tREL — 3 tracyc Figure 5.52
Note 1. tpacyc: PCLKA cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.

For the RSPI interface, the AC portion of the electrical characteristics is measured for each group.
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V|H j B
SDAO to SDA3 A

n 7 -

tsur
< > tscLn
—>| «— tstan [ —> tstas —>| «—tsp [« tstos

\ T )vl

SCLO to SCL3 & \
pxt s+ T s T pst
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tsr—> [ tsr tspas
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Test conditions

Viu=VCC x 0.7, V,. =VCC x 0.3

VoL = 0.6 V, o, = 6 MA (ICFER.FMPE = 0)
VoL =0.4V, lo. =15 mA (ICFER.FMPE = 1)

Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

Figure 5.56  RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
Timing
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55 A/D Conversion Characteristics

Table 5.45 12-Bit A/D (Unit 0) Conversion 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 = PCLKC = 1 MHz t0 60 MHz, T, = Top

Item Min. Typ. Max. Unit Test Conditions

Resolution 8 — 12 Bit
Analog input capacitance — — 30 pF
Channel-dedicated | Conversion time*1 1.06 — — us e Sampling of channel-
sample-and-hold | (Operation at PCLK = 60 MHz) (0.40 + 0.25) dedicated sample-and-
circuits in use Permissible signal source impedance *2 hold circuits in 24 states
(ANOOO to AN002) | (max.) = 1.0 kQ e Sampling in 15 states

Offset error — +1.5 +3.5 LSB | ANOOO to AN002 = 0.25 V

Full-scale error — +1.5 +3.5 LSB | ANOOO to AN002 = VREFHO

-0.25Vv

Quantization error — +0.5 — LSB

Absolute accuracy — +2.5 5.5 LSB

DNL differential nonlinearity error — +1.0 +2.0 LSB

INL integral nonlinearity error — +1.5 +3.0 LSB

Holding characteristics of sample-and- — — 20 us

hold circuits

Dynamic range 0.25 — VREFH \%

0-
0.25

Channel-dedicated | Conversion time*1 0.48 — — us Sampling in 16 states
sample-and-hold | (Operation at PCLK = 60 MHz) (0.267)
circuits not in use | Permissible signal source impedance *2
(ANOOO to AN0O7) | (max.) = 1.0 kQ

Offset error — +1.0 +2.5 LSB

Full-scale error — +1.0 +2.5 LSB

Quantization error — +0.5 — LSB

Absolute accuracy — +2.0 +4.5 LSB

DNL differential nonlinearity error — +0.5 +1.5 LSB

INL integral nonlinearity error — +1.0 +2.5 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.

R01DS0173EJ0110 Rev.1.10

Oct 24, 2016

RENESAS

Page 204 of 228



RX64M Group

5. Electrical Characteristics

‘tvorpr
VPOR
VCC
Internal reset signal _
(Low is valid)
>l R | lerle—»l
taet  tror taet  tdet tror
Figure 5.79  Power-on Reset Timing
« tvorr .
vCC Vaeto
Internal reset signal
(Low is valid)
N PR N
Lt tdet tLvpo
Figure 5.80  Voltage Detection Circuit Timing (Vyeto)
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5.10

Table 5.52

Battery Backup Function Characteristics

Battery Backup Function Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA =3.01t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

VBATT =2.0t03.6V, Ta = Topr

Item Symbol Min. Typ. Max. Unit CorTciZLns
Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 \% Figure 5.84
Lower-limit VgarT VOltage for power supply switching due to VBATTSW 2.70 — —
VCC voltage drop
VCC-off period for starting power supply switching tVOFFBATT 200 — — us

Note:

voltage level for switching to battery backup (VpgtgaTT)-

The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the

tvorFBATT
""""""""""""""""""""""""""""""""""" VCC voltage
____________________ /. ----¥ guaranteed range
VbeTBATT /'
Vearrsw N el VBATT voltage
VBATT VBATT uaranteed range
Switching gfbhibited N VBATT g g
T — S0 [ Swit¢hing prohibited =~~~ "~~~
Back wer > >
ackup p(;reea VCC supply VBATT supply VCC supply
Note. The VBATT voltage when the supplied power source switches from Vcc to Vearr should not be lower than Vearrsw,
the lower-limit VBATT voltage for switching between power supplies due to a drop in the VCC voltage.

Figure 5.84

Battery Backup Function Characteristics
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