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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"

Discontinued at Digi-Key

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

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 (3/8)
Classifications Pin Name 1/0 Description
General-purpose PWM GTIOCOA-A/GTIOCOA-B/ 1/0 GPTO0.GTGRA and GPT0.GTGRB input capture input/output
timer GTIOCOA-C/GTIOCOA-D/ compare output/PWM output pins
GTIOCOA-E,
GTIOCOB-A/GTIOCOB-B/
GTIOCOB-C/GTIOCOB-D/
GTIOCOB-E
GTIOC1A-A/GTIOC1A-B/ 110 GPT1.GTGRA and GPT1.GTGRB input capture input/output
GTIOC1A-C/GTIOC1A-D/ compare output/PWM output pins
GTIOC1A-E,
GTIOC1B-A/GTIOC1B-B/
GTIOC1B-C/GTIOC1B-D/
GTIOC1B-E
GTIOC2A-A/GTIOC2A-B/ 1/0 GPT2.GTGRA and GPT2.GTGRB input capture input/output
GTIOC2A-C/GTIOC2A-D/ compare output/PWM output pins
GTIOC2A-E,
GTIOC2B-A/GTIOC2B-B/
GTIOC2B-C/GTIOC2B-D/
GTIOC2B-E
GTIOC3A-D/GTIOC3A-E, 1/0 GPT3.GTGRA and GPT3.GTGRB input capture input/output
GTIOC3B-D/GTIOC3B-E compare output/PWM output pins
GTETRG-B/GTETRG-C/ Input External trigger input pin for GPTO to GPT3
GTETRG-D
16-bit timer pulse unit TIOCAO, TIOCBO /10 The TGRAO to TGRDO input capture input/output compare
TIOCCO, TIOCDO output/PWM output pins
TIOCAL, TIOCB1 1/0 The TGRA1 and TGRBL1 input capture input/output compare
output/PWM output pins
TIOCA2, TIOCB2 1/0 The TGRA2 and TGRB2 input capture input/output compare
output/PWM output pins
TIOCA3, TIOCB3 /10 The TGRA3 to TGRD3 input capture input/output compare
TIOCC3, TIOCD3 output/PWM output pins
TIOCA4, TIOCB4 1/0 The TGRA4 and TGRB4 input capture input/output compare
output/PWM output pins
TIOCAS5, TIOCB5 1/0 The TGRAS and TGRBS input capture input/output compare
output/PWM output pins
TCLKA, TCLKB Input Input pins for external clock signals or for phase counting mode
TCLKC, TCLKD clock signals
Programmable pulse POO0 to PO31 Output  Output pins for the pulse signals
generator
8-bit timer TMOO to TMO3 Output Compare match output pins
TMCIO to TMCI3 Input Input pins for external clocks to be input to the counter
TMRIO to TMRI3 Input Input pins for the counter reset
Compare match timer W TICO to TIC3 Input Input pins for CMTW
TOCO to TOC3 Output  Output pins for CMTW
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RX64M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (3/7)
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
E14 TRDATA1 PG3 D27 ET1_ETXDO/
RMII1_TXDO
E15 P67 CS7#/DQM1 MTIOC7C/ CRX2 IRQ15
GTIOC1B-C
F1 VBATT
F2 VCL
F3 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
CTSO#/RTSO#/
SS6#/SS0#
F4 BSCANP
F12 P66 CS6#/DQMO MTIOC7D/ CTX2
GTIOC2B-C
F13 TRSYNC PG4 D28 ET1_ETXD1/
RMII1_TXD1
F14 PAO AO/BCO#/ MTIOC4A/MTIOC6D/ | SSLA1-B/
DQM2 GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMIIO_TXD_EN
F15 VSS
Gl XCIN
G2 XCOUT
G3 MD/FINED
G4 TRST# PF4
G12 TRCLK PG5 D29 ET1_ETXD2
G13 TRDATA2 PG6 D30 ET1_ETXD3
G14 PA1 A1/DQM3 MTIOCOB/MTCLKC/ SCK5/SSLA2-B/ IRQ11
MTIOC7B/ ETO_WOL
GTIOC2A-C/TIOCBO/
PO17
G15 VCC
H1 XTAL P37
H2 VSS
H3 RES#
H4 UPSEL P35 NMI
H12 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/ IRQ5-DS
TIOCA1/TMRIO/PO20 | SSDA5/SSLAO-B/
ETO_MDC
H13 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/
ETO_MDIO
H14 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
H15 TRDATA3 PG7 D31 ET1_TX_ER
J1 EXTAL P36
J2 VCC
J3 P34 MTIOCOA/TMCI3/ SCK6/SCKO0/ IRQ4
PO12/POE10# ETO_LINKSTA
J4 T™MS PF3
J12 PA5 A5 MTIOC6B/ RSPCKA-B/
GTIOCOA-C/TIOCBY/ | ETO_LINKSTA
PO21
J13 VSS
Ji4 PA7 A7 TIOCB2/P0O23 MISOA-B/
ETO_WOL
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RX64M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (6/7)
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, RSP, RIIC, (QSPI, SDHI, S12ADC,
LFBGA | Control I/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
P2 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/ PIXD3 IRQ7 ADTRG1#
MTIOC4B/ SMOSI3/SSDA3/
GTIOCOB-B/TIOCBO/ | SDA2-DS/
TCLKD/TMO1/PO15/ SSITXDO
POES8#
P3 P87 MTIOCA4C/ TXD10 PIXD2
GTIOC1B-B/TIOCA2
P4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/ IRQ4
TIOCBS5/TCLKA/ SS1#/ICTX1/
TMRI2/PO15 USBO_OVRCURA
P5 USBO_DP
P6 AVSS
USBA
P7 USBA_DM
P8 P10 ALE MTIC5W/TMRI3 USBA_OVRCURA IRQO
P9 P52 RD# RXD2/SMISO2/
SSCL2
P10 P83 EDACK1 MTIOCA4C/ CTS10#/ETO_CRS/
GTIOCOA-D RMII0_CRS_DV/
SCK10
P11 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/MOSIA-A/ MMC_D6-A IRQ13
GTIOC3B-D/TMCI2/ ETO_ETXD3
TICO/PO30
P12 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/SSLAO- | MMC_D1-A/
GTETRG-D/TMCI1/ A/ETO_TX_CLK SDHI_D1-A/
PO25/POEO# QIO1-A/QMI-A
P13 PC2 Al18 MTIOC4B/ RXD5/SMISO5/ MMC_CD-A/
GTIOC2B-D/TCLKA/ SSCL5/SSLA3-A/ SDHI_D3-A
PO21 ETO_RX_DV/
P14 P75 CS5# PO20 SCK11/RTS11/ MMC_RES#-A/
ETO_ERXDO/ SDHI_D2-A
RMII0_RXDO/
P15 VCC
R1 P21 MTIOC1B/MTIOC4A/ RXDO0/SMISO0/ PIXD5 IRQ9
GTIOC2A-B/TIOCA3/ | SSCLO/
TMCI0/PO1 USBO_EXICEN/
USBA_EXICEN/
SSIWS0
R2 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/ PIXD4 IRQ8
TMRIO/POO SSDAO/USBO_ID/
USBA_ID/
SSIRXDO
R3 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/ IRQ6 ADTRGO#
TIOCB1/TCLKC/ SMOSI1/SMISO3/
TMO2/PO14/ SSDA1/SSCL3/
RTCOUT SCL2-DS/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
R4 P13 WR2#/BC2# MTIOCOB/TIOCAS5/ TXD2/SMOSI2/ IRQ3 ADTRG1#
TMO3/PO13 SSDA2/
SDAO[FM+]
R5 USBO_DM
R6 PVSS_
USBA
R7 USBA_DP
R8 P11 MTIC5V/TMCI3 SCK2/
USBA_VBUS/
USBA_VBUSEN
R9 P53*2 BCLK
R10 VSS
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RX64M Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (3/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SCIh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LFQFP | Control /0 Port SDRAMC CMTW, POE, CAC) | CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
57 VSS_UsB
58 AVCC_
USBA
59 USBA_
RREF
60 AVSS_
USBA
61 PVSS_
USBA
62 VSS2_
USBA
63 USBA_DM
64 USBA_DP
65 VSS1_
USBA
66 vce_
USBA
67 P11 MTIC5V/TMCI3 SCK2/USBA_VBUS/
USBA_VBUSEN
68 P10 ALE MTIC5W/TMRI3 USBA_OVRCURA
69 P53+1 BCLK
70 P52 RD# RXD2/SMISO2/SSCL2
71 P51 WR1#/BC1#/ SCK2
WAIT#
72 P50 WRO#/WR# TXD2/SMOSI2/SSDA2
73 VSS
74 P83 EDACK1 MTIOCAC/ CTS10#/ETO_CRS/
GTIOCOA-D RMII0_CRS_DV/
SCK10
75 vce
76 uB PC7 A23/CSO# MTIOC3A/MTCLKB/ | TXD8/MISOA-A/ MMC_D7-A
GTIOC3A-DITMO2/ ETO_COL
TOCO/PO31/CACREF
77 PC6 A22/CS1# MTIOC3C/MTCLKA/ | RXD8/MOSIA-A/ MMC_D6-A
GTIOC3B-D/TMCI2/ | ETO_ETXD3
TICO/PO30
78 PC5 A21/CS2# MTIOC3B/MTCLKD/ | SCK8/RSPCKA-A/ MMC_D5-A
WAIT# GTIOC1A-DITMRI2/ | RTS8#/ETO_ETXD2
PO29
79 P82 EDREQ1 MTIOC4A/ TXD10/ETO_ETXD1/ | MMC_D4-A
GTIOC2A-D/IPO28 RMII0_TXD1
80 P81 EDACKO MTIOC3D/ RXD10/ETO_ETXDO/ | MMC_D3-A/
GTIOCOB-D/PO27 RMII0_TXDO SDHI_CD-A/
QIO3-A
81 P80 EDREQO MTIOC3B/PO26 SCK10/RTS10#/ MMC_D2-A/
ETO_TX_EN/ SDHI_WP-A/
RMIIO_TXD_EN QIO2-A
82 PC4 A20/CS3# MTIOC3D/MTCLKC/ | SCK5/CTS8#/SSLAO- | MMC_D1-A/
GTETRG-D/TMCI1/ | A/ETO_TX_CLK SDHI_D1-A/
PO25/POEO# QIO1-A/IQMI-A
83 PC3 A19 MTIOC4D/ TXD5/SMOSIS/ MMC_DO-A/
GTIOC1B-D/ITCLKB/ | SSDAS/ SDHI_DO-A/
PO24 ETO_TX_ER QIO0-A/
QMO-A
84 P77 CST# PO23 TXD11/ETO_RX_ER/ | MMC_CLK-A/
RMII0_RX_ER SDHI_CLK-A/
QSPCLK-A
R01DS0173EJ0110 Rev.1.10 RENESAS Page 42 of 228

Oct 24, 2016



RX64M Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (7/7)
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, (QSPI, SDHI, S12ADC,
LFQFP Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
173 P40 IRQ8-DS | ANOOO
174 VREFHO
175 AVCCO
176 PO7 IRQ15 ADTRGO#

Note 1. The BCLK function is multiplexed with the 1/0 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) (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, (QSPI, SDHI, S12ADC,
LFQFP Control 1/0 Port CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt R12DA
81 PD5 D5[A5/D5] MTIC5W/MTIOCS8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
82 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ IRQ4 AN112
SDHI_CMD-B/
QSSL-B
83 PD3 D3[A3/D3] MTIOC8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES8#/ SDHI_D3-B/
TOC2 QIO3-B
84 PD2 D2[A2/D2] MTIOCA4D/ CRXO0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
QI02-B
85 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
86 PDO DO[A0/DOQ] GTIOC1B-E/POE4# IRQO AN108
87 P47 IRQ15-DS | ANOO7
88 P46 IRQ14-DS | ANOO6
89 P45 IRQ13-DS | ANOO5
90 P44 IRQ12-DS | ANO04
91 P43 IRQ11-DS | ANOO3
92 P42 IRQ10-DS | ANOO2
93 P41 IRQ9-DS ANO0O01
94 VREFLO
95 P40 IRQ8-DS ANO0O
96 VREFHO
97 AVCCO
98 PO7 IRQ15 ADTRGO#
99 AVSS0
100 P05 IRQ13 DAl

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

4. 1/0 Registers

4.1 I/O Register Addresses (Address Order)
Table 4.1 List of 1/0O Registers (Address Order) (1/67)
. Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 0000h |SYSTE |[Mode Monitor Register MDMONR 16 16 3ICLK Operati
M ng
Modes
0008 0002h |SYSTE |Mode Status Register MDSR 16 16 3ICLK Operati
M ng
Modes
0008 0006h |SYSTE |System Control Register 0 SYSCRO 16 16 3ICLK Operati
M ng
Modes
0008 0008h |SYSTE |System Control Register 1 SYSCR1 16 16 3ICLK Operati
M ng
Modes
0008 000Ch |SYSTE |[Standby Control Register SBYCR 16 16 3ICLK Low
M Power
Consum
ption
0008 0010h |SYSTE |Module Stop Control Register A MSTPCRA 32 32 3ICLK Low
M Power
Consum
ption
0008 0014h |SYSTE |Module Stop Control Register B MSTPCRB 32 32 3ICLK Low
M Power
Consum
ption
0008 0018h | SYSTE |[Module Stop Control Register C MSTPCRC 32 32 3ICLK Low
M Power
Consum
ption
0008 001Ch |SYSTE |[Module Stop Control Register D MSTPCRD 32 32 3ICLK Low
M Power
Consum
ption
0008 0020h | SYSTE |System Clock Control Register SCKCR 32 32 3ICLK Clock
M Generat
ion
Circuit
0008 0024h | SYSTE |System Clock Control Register 2 SCKCR2 16 16 3ICLK Clock
M Generat
ion
Circuit
0008 0026h |SYSTE |System Clock Control Register 3 SCKCR3 16 16 3ICLK Clock
M Generat
ion
Circuit
0008 0028h |SYSTE |PLL Control Register PLLCR 16 16 3ICLK Clock
M Generat
ion
Circuit
0008 002Ah |SYSTE |PLL Control Register 2 PLLCR2 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0030h |SYSTE |External Bus Clock Control Register BCKCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0032h | SYSTE |Main Clock Oscillator Control Register MOSCCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0033h | SYSTE |Sub-Clock Oscillator Control Register SOSCCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0034h |SYSTE |Low-Speed On-Chip Oscillator Control Register LOCOCR 8 8 3ICLK Clock
M Generat
ion
Circuit
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Table 4.1 List of 1/O Registers (Address Order) (8 /67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 652Ch |MPU Data-Hit Region Register MHITD 32 32 1ICLK MPU
0008 7010hto |ICU Interrupt Request Registers 016 to 255 IR016 to 255 8 8 2ICLK ICUA
0008 70FFh
0008 711Ahto |ICU DTC Transfer Request Enable Registers 026 to 255 |DTCERO026 to 8 8 2ICLK ICUA
0008 71FFh DTCER255
0008 7202hto |ICU Interrupt Request Enable Registers 02 to 1F IERO2 to 8 8 2 ICLK ICUA
0008 721Fh IER1F
0008 72E0h  |ICU Software Interrupt Generation Register SWINTR 8 8 2 ICLK ICUA
0008 72E1h |ICU Software Interrupt 2 Generation Register SWINT2R 8 8 2 ICLK ICUA
0008 72FOh |ICU Fast Interrupt Set Register FIR 16 16 2 ICLK ICUA
0008 7300hto |ICU Interrupt Source Priority Registers 000 to 255 IPRO0O to 8 8 2 ICLK ICUA
0008 73FFh IPR255
0008 7400h |ICU DMAC Trigger Select Register 0 DMRSRO 8 8 2 ICLK ICUA
0008 7404h |ICU DMAC Trigger Select Register 1 DMRSR1 8 8 2 ICLK ICUA
0008 7408h |ICU DMAC Trigger Select Register 2 DMRSR2 8 8 2 ICLK ICUA
0008 740Ch |ICU DMAC Trigger Select Register 3 DMRSR3 8 8 2ICLK ICUA
0008 7410h |ICU DMAC Trigger Select Register 4 DMRSR4 8 8 2 ICLK ICUA
0008 7414h |ICU DMAC Trigger Select Register 5 DMRSR5 8 8 2 ICLK ICUA
0008 7418h |ICU DMAC Trigger Select Register 6 DMRSR6 8 8 2 ICLK ICUA
0008 741Ch |ICU DMAC Trigger Select Register 7 DMRSR7 8 8 2ICLK ICUA
0008 7500hto | ICU IRQ Control Registers 0 to 15 IRQCRO to 15 8 8 2ICLK ICUA
0008 750Fh
0008 7520h |ICU IRQ Pin Digital Filter Enable Register 0 IRQFLTEO 8 8 2ICLK ICUA
0008 7521h |ICU IRQ Pin Digital Filter Enable Register 1 IRQFLTE1 8 8 2ICLK ICUA
0008 7528h |ICU IRQ Pin Digital Filter Setting Register 0 IRQFLTCO 16 16 2ICLK ICUA
0008 752Ah |ICU IRQ Pin Digital Filter Setting Register 1 IRQFLTC1 16 16 2ICLK ICUA
0008 7580h |ICU Non-Maskable Interrupt Status Register NMISR 8 8 2 ICLK ICUA
0008 7581h |ICU Non-Maskable Interrupt Enable Register NMIER 8 8 2 ICLK ICUA
0008 7582h |ICU Non-Maskable Interrupt Status Clear Register NMICLR 8 8 2 ICLK ICUA
0008 7583h  |ICU NMI Pin Interrupt Control Register NMICR 8 8 2 ICLK ICUA
0008 7590h |ICU NMI Pin Digital Filter Enable Register NMIFLTE 8 8 2ICLK ICUA
0008 7594h |ICU NMI Pin Digital Filter Setting Register NMIFLTC 8 8 2ICLK ICUA
0008 7600h |ICU Group BEO Interrupt Request Register GRPBEO 32 32 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7630h ICU Group BLO Interrupt Request Register GRPBLO 32 32 i :S(I:_Eth 2ICLK ICUA
0008 7634h  |ICU Group BL1 Interrupt Request Register GRPBL1 32 32 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7640h |ICU Group BEO Interrupt Request Enable Register GENBEO 32 32 i :S(I:_Eth 2 ICLK ICUA
0008 7670h |ICU Group BLO Interrupt Request Enable Register GENBLO 32 32 2 IC(I:_K to 2 ICLK ICUA
1PCLKB
0008 7674h |ICU Group BL1 Interrupt Request Enable Register GENBL1 32 32 i :S(I:_Eth 2ICLK ICUA
0008 7680h |ICU Group BEO Interrupt Clear Register GCRBEO 32 32 2ICLK to 2ICLK ICUA
1PCLKB
0008 7700h |ICU Software Configurable Interrupt B Request Register O | PIBRO 8 8 i ::C(I;'Eth 2 ICLK ICUA
0008 7701h |ICU Software Configurable Interrupt B Request Register 1 | PIBR1 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7702h |ICU Software Configurable Interrupt B Request Register 2 | PIBR2 8 8 i ::C(I;'Eth 2 ICLK ICUA
0008 7703h  |ICU Software Configurable Interrupt B Request Register 3 | PIBR3 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7704h |ICU Software Configurable Interrupt B Request Register 4 | PIBR4 8 8 i ::C(I;'Eth 2 ICLK ICUA
0008 7705h  |ICU Software Configurable Interrupt B Request Register 5 | PIBR5 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7706h |ICU Software Configurable Interrupt B Request Register 6 | PIBR6 8 8 i ::C(I;'Eth 2 ICLK ICUA
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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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Table 4.1 List of 1/0O Registers (Address Order) (57 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 4810h EPTPC SYNFP MAC Address Register SYMACRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4814h EPTPC SYNFP MAC Address Register SYMACRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 481Ch EPTPC SYNFP Local IP Address Register SYIPADDRR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4840h EPTPC SYNFP Specification Version Setting Register SYSPVRR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 4844h |EPTPC [SYNFP Domain Number Setting Register SYDOMR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0
000C 4850h |EPTPC [Announce Message Flag Field Setting Register ANFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 4854h EPTPC Sync Message Flag Field Setting Register SYNFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4858h EPTPC Delay_Req Message Flag Field Setting Register DYRQFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 485Ch EPTPC Delay_Resp Message Flag Field Setting Register DYRPFR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 4860h EPTPC SYNFP Local Clock ID Registers SYCIDRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4864h EPTPC SYNFP Local Clock ID Registers SYCIDRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4868h |EPTPC [SYNFP Local Port Number Register SYPNUMR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 4880h EPTPC SYNFP Register Value Load Directive Register SYRVLDR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4890h EPTPC SYNFP Reception Filter Register 1 SYRFLIR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4894h EPTPC SYNFP Reception Filter Register 2 SYRFL2R 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 4898h EPTPC SYNFP Transmission Enable Register SYTRENR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48A0h EPTPC Master Clock ID Register MTCIDU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48A4h |EPTPC |Master Clock ID Register MTCIDL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 48A8h EPTPC Master Clock Port Number Register MTPID 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 48C0h EPTPC SYNFP Transmission Interval Setting Register SYTLIR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
000C 48C4h |EPTPC |SYNFP Received logMessagelnterval Value SYRLIR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0 Indication Register
000C 48C8h EPTPC offsetFromMaster Value Register OFMRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48CCh EPTPC offsetFromMaster Value Register OFMRL 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPC
000C 48D0h |EPTPC |meanPathDelay Value Register MPDRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 48D4h EPTPC meanPathDelay Value Register MPDRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 48E0h EPTPC grandmasterPriority Field Setting Register GMPR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
000C 48E4h EPTPC grandmasterClockQuality Field Setting Register GMCQR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 48E8h EPTPC grandmasterldentity Field Setting Registers GMIDRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48ECh EPTPC grandmasterldentity Field Setting Registers GMIDRL 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48F0h |EPTPC |currentUtcOffset/timeSource Field Setting Register CUOTSR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 48F4h EPTPC stepsRemoved Field Setting Register SRR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
R01DS0173EJ0110 Rev.1.10 RENESAS Page 128 of 228

Oct 24, 2016



RX64M Group 5. Electrical Characteristics

Table 5.12 EXTAL Clock Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 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,

Ta=Topr
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
EXTAL external clock input cycle time tExeyc 41.66 — — ns Figure 5.4
EXTAL external clock input high pulse width texH 15.83 — — ns
EXTAL external clock input low pulse width text 15.83 — — ns
EXTAL external clock rising time texr — — 5 ns
EXTAL external clock falling time texs — — 5 ns
‘ tExcyc
texn text

!
>

A
A

[ vccx 05

EXTAL external clock input

texr text

Figure 5.4 EXTAL External Clock Input Timing

Table 5.13 Main Clock Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 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,

Ta=Topr
. . Test
Iltem Symbol Min. Typ. Max. Unit Conditions
Main clock oscillation frequency fmAIN 8 — 24 MHz
Main clock oscillator stabilization time (crystal) tmaNOsC — — —+1 ms | Figure 5.5
Main clock oscillation stabilization wait time (crystal) tmaINOSCWT — — —*2 ms

Note 1. When using a main 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 MOSCWTCR.MSTSJ[7:0] bits determines the main clock oscillation
stabilization wait time in accord with the formula below.
tmainoscwT = [(MSTS[7:0] bits x 32) + 10] / f oco

MOSCCR.MOSTP \

‘ L4 (4
” 7
tmaiNosc
Main clock oscillator output MN

tmanoscwt -

OSCOVFSR.MOOVF ]f

£
2 n

Main clock 7l \ /

2 n

A

Figure 5.5 Main Clock Oscillation Start Timing
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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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tsckw tsckr tsckt
< > l— <
r \ y

SCKn f
(n=0to 12) s

tScyc

Figure 5.44  SCK Clock Input Timing

> /—\_/_L
trxp
TxDn X >< Xi
trxs | trxH
won | SR \

n=0to 12

Figure 5.45  SCI Input/Output Timing: Clock Synchronous Mode
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Table 5.36

RIIC Timing (1)

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,

PCLKA =810 120 MHz, PCLKB = 8 to 60 MHz, Ty = Tqp;

High-drive output is selected by the driving ability control register.

Item Symbol Min.*1, *2 Max. Unit Co;lrc(iaifitons
RIIC SCL input cycle time tscL 6(12) x tyceyc + 1300 — ns | Figure 5.56
(SS’\t/lachli:)rd—mode, SCL input high pulse width tscLH 3(6) X tjiceyc + 300 — ns
ICFER.FMPE = 0 | SCL input low pulse width tscLL 3(6) * tyceyc + 300 — ns
SCL, SDA input rise time tsr — 1000 ns
SCL, SDA input fall time tst — 300 ns
SCL, SDA input spike pulse removal time tsp 0 1(4) % tyceye ns
SDA input bus free time teuF 3(6) x tyceyc + 300 — ns
Start condition input hold time tsTAH tiiceye + 300 — ns
Restart condition input setup time tstas 1000 — ns
Stop condition input setup time tstos 1000 — ns
Data input setup time tspas tiiceye + 50 — ns
Data input hold time tspanH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC SCL input cycle time tscL 6(12) x tjjccyc + 600 — ns
f(F:iséng&?E _ o | SCL input high pulse width tscn | 3(6)  tyceye + 300 — ns
SCL input low pulse width tscLL 3(6) * tyceyc + 300 — ns
SCL, SDA input rise time tsy 20 x (External pull-up 300 ns
voltage/5.5V)
SCL, SDA input fall time tst 20 x (External pull-up 300 ns
voltage/5.5V)
SCL, SDA input spike pulse removal time tsp 0 1(4) % tyceye ns
SDA input bus free time teuE 3(6) x tyceyc + 300 — ns
Start condition input hold time tsTAH tiiceye + 300 — ns
Restart condition input setup time tstas 300 — ns
Stop condition input setup time tstos 300 — ns
Data input setup time tspas tiiceye + 50 — ns
Data input hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note:
Note 1.

ticeye: RIIC internal reference clock (1IC¢) cycle
The value within parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 11b while the digital filter is enabled by

the setting ICFER.NFE = 1.

Note 2.

Cb is the total capacitance of the bus lines.
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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
tscL
tsr—> [ tsr tspas
tscL
< tspan

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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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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5.8 Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Table 5.50 Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,

VCC_USBA = AVCC_USBA =3.0103.6V,

VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA =VSS2_USBA = PVSS_USBA = AVSS_USBA=0V,

Ta=Topr
Iltem Symbol Min. Typ. Max. Unit Cor-::ifitons
Voltage detection | Power-on Low power consumption VpoRr 25 2.6 2.7 \% Figure 5.79
level reset (POR) function disabled*!
Low power consumption 2.0 2.35 2.7
function enabled*2
Voltage detection circuit (LVDO) Vdeto_1 2.84 2.94 3.04 Figure 5.80
Vdeto_2 2.77 2.87 2.97
Vdeto_3 2.70 2.80 2.90
Voltage detection circuit (LVD1) Vet1_1 2.89 2.99 3.09 Figure 5.81
Vdett 2 2.82 2.92 3.02
Veert_3 2.75 2.85 2.95
Voltage detection circuit (LVD2) Viet2 1 2.89 2.99 3.09 Figure 5.82
Vdet2_2 2.82 2.92 3.02
Vdet2_3 2.75 2.85 2.95
Internal reset time | Power-on reset time tpor — 4.6 — ms | Figure 5.79
LVDO reset time t vbo — 0.70 — Figure 5.80
LVD1 reset time tLvp1 — 0.57 — Figure 5.81
LVD2 reset time tLvp2 — 0.57 — Figure 5.82
Minimum VCC down time tyorr 200 — — pus | Figure 5.79,
Figure 5.80
Response delay time tdet — — 200 us Figure 5.79 to
Figure 5.82
LVD operation stabilization time (after LVD is enabled)*3 TaE-A) — — 10 pus | Figure 5.81,
Hysteresis width (LVD1 and LVD2) V LVH — 80 — mvV Figure 5.82

Note: ~ The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels Vpog, Vget1,

and Vg, for the POR/ LVD.

Note 1. The low power consumption function is disabled and DEEPCUT[1:0] = 00b or 01b.

Note 2. The low power consumption function is enabled and DEEPCUT[1:0] = 11b.
Note 3. The voltage of VCC = AVCCO = AVCC1 when LVD1 is enabled must be set to at least 80 mV above the maximum value of the
voltage detection 1 level (Vget1 1, 2 3) selected by the LVDLVLR.LVD1LVL[3:0] bits.
Similarly, the voltage of VCC = AVCCO = AVCC1 when LVD2 is enabled must be set to at least 80 mV above the maximum
value of the voltage detection 2 level (Vyero 1, 2, 3) Selected by the LVDLVLR.LVD2LVL[3:0] bits.
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RX64M Group

Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code Previous Code | MASS[Typ] |
P-TFLGA145-7x7-0.50 | PTLGO145KA-A 145F0G \ 0.1g
=
0 ®
= Z Bl
4] ‘
\ v|00oogoob000006 |
| vl OO 000000000
L| 0000000000000
‘ kK| 0000000000000
| s 0000 0000
H| 0000 0000
L e e i N B 10000 - 0000
FlOOOO 0000
‘ E| 00000 0000
0| 000000HOOO0O0O00O0
‘ c| 0000006000000
8| 0000000000000
; A OOOQOOQOQOOQO 3
T T IDimension in Millimeters
" @ 1.2 3 4 5 6 7 8 9 10 11 12 13 Symbol i N Max
E Index mark D 7” 7o(r]n i
(Laser mark) E 70 —
v — | — | 0.15
w | — | — o020
Al —]—1105
e] | —] o5 | —
b [021]025 029
b, |029 [ 034 039
x | — | — o008
y | — | — o008
Z, | — ] 05 | —
Ze | — o5 | —
Figure D 145-Pin TFLGA (PTLG0145KA-A)
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