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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"

Obsolete

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
111

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

144-LQFP

144-LFQFP (20x20)
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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

Table 1.2 Comparison of Functions for Different Packages (2/2)

Functions RX64M Group

Package 177 Pins, 176 Pins ‘ 145 Pins, 144 Pins | 100 Pins
DES Available

SHA Available

RNG Available

Event link controller Available
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RX64M Group 1. Overview

R 5 F5 6 4 ML CDFZC
—Il Package type, number of pins, and pin pitch
FC: LFQFP/176/0.50
BG: LFBGA/176/0.80
LC: TFLGA/177/0.50
FB: LFQFP/144/0.50
LK: TFLGA/145/0.50
FP: LFQFP/100/0.50
LJ: TFLGA/100/0.65
D: Operating peripheral temperature: —40 to +85°C
G: Operating peripheral temperature: —40 to +105°C
(in planning)
D: Encryption module not included, SDHI module included
H: Encryption module included, SDHI module included
C: Encryption module not included, SDHI module not
included
G: Encryption module included, SDHI module not included
Code flash memory, RAM, and data flash memory capacity
L: 4 Mbytes/512 Kbytes/64 Kbytes
J: 3 Mbyte/512 Kbytes/64 Kbytes
G: 2.5 Mbytes/512 Kbytes/64 Kbytes
F: 2 Mbytes/512 Kbytes/64 Kbytes
Group name
4M: RX64M Group
Series name
RX600 Series
Type of memory
F: Flash memory version
Renesas MCU
Renesas semiconductor product
Figure 1.1 How to Read the Product Part Number
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RX64M Group

1. Overview

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (3/5)
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
F13 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
Gl XTAL P37
G2 RES
G3 MD/FINED
G4 BSCANP
G10 PA5 A5 MTIOC6B/TIOCB1/ RSPCKA-B/
GTIOCOA-C/PO21 ETO_LINKSTA
G11 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ MOSIA-B/
TMCI3/PO22/POE10# | ETO_EXOUT
G12 VCC
G13 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/ IRQ5-DS
TIOCA1/TMRIO/PO20 | SSDA5/SSLA0-B/
ETO_MDC
H1 EXTAL P36
H2 VCC
H3 &S]
H4 UPSEL P35
H10 P72 A19/CS2# ETO_MDC
H11 P71 A18/CS1# ETO_MDIO
H12 PBO A8 MTIC5WI/TIOCAS3/ RXD4/RXD6/SMISO4/
PO24 SMISO6/SSCL4/
SSCL6/ETO_ERXD1/
RMIIO_RXD1
H13 PA7 A7 TIOCB2/P0O23 MISOA-B/ETO_WOL
J1 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO/
PO12/POE10# ETO_LINKSTA
J2 P33 EDREQ1 MTIOCOD/TIOCDO/ RXD6/RXD0/SMISO6/ | PCKO IRQ3-DS
TMRI3/PO11/POE4#/ | SMISO0/SSCL6/
POE11# SSCLO/CRX0
J3 P32 MTIOCOC/TIOCCO/ TXD6/TXD0/SMOSI6/ | VSYNC IRQ2-DS
TMO3/PO10/ SMOSIO/SSDA6/
RTCOUT/RTCIC2/ SSDAO/CTX0/
POEO#/POE10# USBO_VBUSEN
J4 TDI P30 MTIOC4B/TMRI3/ RXD1/SMISO1/SSCL1 IRQO0-DS
PO8/RTCICO/POE8#
J10 PB3 All MTIOCOA/MTIOC4A/ SCK4/SCKe6é/
TIOCD3/TCLKD/ ETO_RX_ER/
TMOO0/PO27/POE11# | RMIIO_RX_ER
J11 PB4 Al12 TIOCA4/PO28 CTS9#/ETO_TX_EN/
RMIIO_TXD_EN
J12 PB2 A10 TIOCC3/TCLKC/ CTS4#/RTSA4#ICTS6#/
PO26 RTS6#/SS4#/SS6#/
ETO_RX_CLK/
REF50CKO
J13 PB1 A9 MTIOCOC/MTIOCA4C/ | TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/
SSDA6/ETO_ERXDO/
RMII0_RXDO
K1 TCK P27 CS7# MTIOC2B/TMCI3/PO7 | SCK1
K2 TDO P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1
K3 TMS P31 MTIOC4D/TMCI2/ CTS1#/RTS1#/SS1# IRQ1-DS
PO9/RTCIC1
K4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ | PIXDO
GTETRG-B/TIOCB2/ SSCL1/CRX1-DS/
TCLKB/TMCI2/PO13 SSIWS1
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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

Table 4.1 List of 1/0O Registers (Address Order) (6 / 67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 285Dh |EXDMA | EXDMA Software Start Register EDMREQ 8 8 1,2BCLK EXDMA
C1 Ca
0008 285Eh |EXDMA | EXDMA Status Register EDMSTS 8 8 1,2BCLK EXDMA
Cc1 Ca
0008 2860h |EXDMA | EXDMA External Request Sense Mode Register EDMRMD 8 8 1, 2 BCLK EXDMA
Cc1 Ca
0008 2861h |EXDMA | EXDMA External Request Flag Register EDMERF 8 8 1, 2 BCLK EXDMA
C1 Ca
0008 2862h | EXDMA [EXDMA Peripheral Request Flag Register EDMPRF 8 8 1,2BCLK EXDMA
C1 Ca
0008 2A00h | EXDMA [ EXDMAC Module Start Register EDMAST 8 8 1,2 BCLK EXDMA
C Ca
0008 2BEOh | EXDMA | Cluster Buffer Register 0 CLSBRO 32 32 1,2 BCLK EXDMA
C Ca
0008 2BE4h |EXDMA | Cluster Buffer Register 1 CLSBR1 32 32 1,2BCLK EXDMA
C Ca
0008 2BE8h |EXDMA | Cluster Buffer Register 2 CLSBR2 32 32 1, 2 BCLK EXDMA
C Ca
0008 2BECh |EXDMA | Cluster Buffer Register 3 CLSBR3 32 32 1, 2 BCLK EXDMA
C Ca
0008 2BFOh |EXDMA | Cluster Buffer Register 4 CLSBR4 32 32 1, 2 BCLK EXDMA
C Ca
0008 2BF4h | EXDMA | Cluster Buffer Register 5 CLSBR5 32 32 1,2 BCLK EXDMA
C Ca
0008 2BF8h |EXDMA | Cluster Buffer Register 6 CLSBR6 32 32 1,2 BCLK EXDMA
C Ca
0008 2BFCh |EXDMA | Cluster Buffer Register 7 CLSBR7 32 32 1,2BCLK EXDMA
C Ca
0008 3002h |BSC CSO0 Mode Register CSOMOD 16 16 1, 2 BCLK Buses
0008 3004h |BSC CS0 Wait Control Register 1 CSOWCR1 32 32 1, 2 BCLK Buses
0008 3008h |BSC CS0 Wait Control Register 2 CSOWCR2 32 32 1,2BCLK Buses
0008 3012h |BSC CS1 Mode Register CS1MOD 16 16 1, 2 BCLK Buses
0008 3014h |BSC CS1 Wait Control Register 1 CS1IWCR1 32 32 1,2 BCLK Buses
0008 3018h |BSC CS1 Wait Control Register 2 CS1WCR2 32 32 1, 2 BCLK Buses
0008 3022h |BSC CS2 Mode Register CS2MOD 16 16 1, 2 BCLK Buses
0008 3024h |BSC CS2 Wait Control Register 1 CS2WCR1 32 32 1,2BCLK Buses
0008 3028h |BSC CS2 Wait Control Register 2 CS2WCR2 32 32 1, 2 BCLK Buses
0008 3032h |BSC CS3 Mode Register CS3MOD 16 16 1,2BCLK Buses
0008 3034h |BSC CS3 Wait Control Register 1 CS3WCR1 32 32 1, 2 BCLK Buses
0008 3038h |BSC CS3 Wait Control Register 2 CS3WCR2 32 32 1, 2 BCLK Buses
0008 3042h |BSC CS4 Mode Register CS4MOD 16 16 1, 2 BCLK Buses
0008 3044h |BSC CS4 Wait Control Register 1 CS4WCR1 32 32 1,2 BCLK Buses
0008 3048h |BSC CS4 Wait Control Register 2 CS4WCR2 32 32 1,2BCLK Buses
0008 3052h |BSC CS5 Mode Register CS5MOD 16 16 1, 2 BCLK Buses
0008 3054h |BSC CS5 Wait Control Register 1 CS5WCR1 32 32 1,2 BCLK Buses
0008 3058h |BSC CS5 Wait Control Register 2 CS5WCR2 32 32 1, 2 BCLK Buses
0008 3062h |BSC CS6 Mode Register CS6MOD 16 16 1, 2 BCLK Buses
0008 3064h |BSC CS6 Wait Control Register 1 CS6WCR1 32 32 1,2BCLK Buses
0008 3068h |BSC CS6 Wait Control Register 2 CS6WCR2 32 32 1, 2 BCLK Buses
0008 3072h |BSC CS7 Mode Register CS7MOD 16 16 1,2 BCLK Buses
0008 3074h |BSC CS7 Wait Control Register 1 CS7WCR1 32 32 1, 2 BCLK Buses
0008 3078h |BSC CS7 Wait Control Register 2 CS7WCR2 32 32 1, 2 BCLK Buses
0008 3802h |BSC CS0 Control Register CSOCR 16 16 1,2BCLK Buses
0008 380Ah |BSC CSO0 Recovery Cycle Register CSOREC 16 16 1, 2 BCLK Buses
0008 3812h |BSC CS1 Control Register CS1CR 16 16 1,2BCLK Buses
0008 381Ah |BSC CS1 Recovery Cycle Register CS1REC 16 16 1, 2 BCLK Buses
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RX64M Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (7 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 3822h BSC CS2 Control Register CS2CR 16 16 1,2BCLK Buses
0008 382Ah |BSC CS2 Recovery Cycle Register CS2REC 16 16 1, 2 BCLK Buses
0008 3832h |BSC CS3 Control Register CS3CR 16 16 1, 2 BCLK Buses
0008 383Ah |BSC CS3 Recovery Cycle Register CS3REC 16 16 1,2BCLK Buses
0008 3842h |BSC CS4 Control Register CS4CR 16 16 1, 2 BCLK Buses
0008 384Ah |BSC CS4 Recovery Cycle Register CS4REC 16 16 1,2BCLK Buses
0008 3852h |BSC CS5 Control Register CS5CR 16 16 1, 2 BCLK Buses
0008 385Ah |BSC CS5 Recovery Cycle Register CS5REC 16 16 1,2 BCLK Buses
0008 3862h |BSC CS6 Control Register CS6CR 16 16 1, 2 BCLK Buses
0008 386Ah |BSC CS6 Recovery Cycle Register CS6REC 16 16 1, 2 BCLK Buses
0008 3872h BSC CS7 Control Register CS7CR 16 16 1,2BCLK Buses
0008 387Ah |BSC CS7 Recovery Cycle Register CS7REC 16 16 1, 2 BCLK Buses
0008 3880h |BSC CS Recovery Cycle Insertion Enable Register CSRECEN 16 16 1,2 BCLK Buses
0008 3C00h |BSC SDC Control Register SDCCR 8 8 1, 2 BCLK Buses
0008 3C01h |BSC SDC Mode Register SDCMOD 8 8 1, 2 BCLK Buses
0008 3C02h |BSC SDRAM Access Mode Register SDAMOD 8 8 1,2BCLK Buses
0008 3C10h |BSC SDRAM Self-Refresh Control Register SDSELF 8 8 1, 2 BCLK Buses
0008 3C14h |BSC SDRAM Refresh Control Register SDRFCR 16 16 1,2BCLK Buses
0008 3C16h |BSC SDRAM Auto-Refresh Control Register SDRFEN 8 8 1, 2 BCLK Buses
0008 3C20h |BSC SDRAM Initialization Sequence Control Register SDICR 8 8 1, 2 BCLK Buses
0008 3C24h |BSC SDRAM Initialization Register SDIR 16 16 1, 2 BCLK Buses
0008 3C40h |BSC SDRAM Address Register SDADR 8 8 1, 2 BCLK Buses
0008 3C44h |BSC SDRAM Timing Register SDTR 32 32 1,2BCLK Buses
0008 3C48h |BSC SDRAM Mode Register SDMOD 16 16 1, 2 BCLK Buses
0008 3C50h |BSC SDRAM Status Register SDSR 8 8 1,2BCLK Buses
0008 6400h |MPU Region-0 Start Page Number Register RSPAGEO 32 32 1ICLK MPU
0008 6404h | MPU Region-0 End Page Number Register REPAGEO 32 32 1ICLK MPU
0008 6408h |MPU Region-1 Start Page Number Register RSPAGE1 32 32 1ICLK MPU
0008 640Ch |MPU Region-1 End Page Number Register REPAGE1 32 32 1ICLK MPU
0008 6410h |MPU Region-2 Start Page Number Register RSPAGE2 32 32 1I1CLK MPU
0008 6414h |MPU Region-2 End Page Number Register REPAGE2 32 32 1ICLK MPU
0008 6418h |MPU Region-3 Start Page Number Register RSPAGE3 32 32 1ICLK MPU
0008 641Ch |MPU Region-3 End Page Number Register REPAGE3 32 32 1ICLK MPU
0008 6420h | MPU Region-4 Start Page Number Register RSPAGE4 32 32 1ICLK MPU
0008 6424h |MPU Region-4 End Page Number Register REPAGE4 32 32 1I1CLK MPU
0008 6428h |MPU Region-5 Start Page Number Register RSPAGES 32 32 1ICLK MPU
0008 642Ch |MPU Region-5 End Page Number Register REPAGES5 32 32 1ICLK MPU
0008 6430h |MPU Region-6 Start Page Number Register RSPAGE6 32 32 1ICLK MPU
0008 6434h |MPU Region-6 End Page Number Register REPAGE6 32 32 1ICLK MPU
0008 6438h |MPU Region-7 Start Page Number Register RSPAGE7 32 32 1ICLK MPU
0008 643Ch |MPU Region-7 End Page Number Register REPAGE7 32 32 1ICLK MPU
0008 6500h |MPU Memory-Protection Enable Register MPEN 32 32 1ICLK MPU
0008 6504h |MPU Background Access Control Register MPBAC 32 32 1ICLK MPU
0008 6508h |MPU Memory-Protection Error Status-Clearing Register MPECLR 32 32 1ICLK MPU
0008 650Ch |MPU Memory-Protection Error Status Register MPESTS 32 32 1ICLK MPU
0008 6514h | MPU Data Memory-Protection Error Address Register MPDEA 32 32 1ICLK MPU
0008 6520h |MPU Region Search Address Register MPSA 32 32 1I1CLK MPU
0008 6524h |MPU Region Search Operation Register MPOPS 16 16 1ICLK MPU
0008 6526h |MPU Region Invalidation Operation Register MPORPI 16 16 1ICLK MPU
0008 6528h |MPU Instruction-Hit Region Register MHITI 32 32 1ICLK MPU
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (12 / 67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 7908h |ICU Software Configurable Interrupt A Request Register 8 | PIAR8 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
0008 7909h |ICU Software Configurable Interrupt A Request Register 9 | PIAR9 8 8 i :DC(I:_EKtAo 2 ICLK ICUA
0008 790Ah |ICU Software Configurable Interrupt A Request Register A [ PIARA 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
0008 790Bh |ICU Software Configurable Interrupt A Request Register B | PIARB 8 8 i :DC(I:_EKtAo 2 ICLK ICUA
0008 79DOh  |ICU Software Configurable Interrupt A Source Select SLIAR208 8 8 2ICLK to 2ICLK ICUA
Register 208 1PCLKA
0008 79D1h |ICU Software Configurable Interrupt A Source Select SLIAR209 8 8 2ICLK to 2ICLK ICUA
Register 209 1PCLKA
0008 79D2h |ICU Software Configurable Interrupt A Source Select SLIAR210 8 8 2 ICLK to 2 ICLK ICUA
Register 210 1PCLKA
0008 79D3h |ICU Software Configurable Interrupt A Source Select SLIAR211 8 8 2 ICLK to 2 ICLK ICUA
Register 211 1 PCLKA
0008 79D4h |ICU Software Configurable Interrupt A Source Select SLIAR212 8 8 2 ICLK to 2ICLK ICUA
Register 212 1 PCLKA
0008 79D5h |ICU Software Configurable Interrupt A Source Select SLIAR213 8 8 2ICLK to 2ICLK ICUA
Register 213 1PCLKA
0008 79D6h  |ICU Software Configurable Interrupt A Source Select SLIAR214 8 8 2ICLK to 2ICLK ICUA
Register 214 1PCLKA
0008 79D7h |ICU Software Configurable Interrupt A Source Select SLIAR215 8 8 2ICLK to 2 ICLK ICUA
Register 215 1PCLKA
0008 79D8h |ICU Software Configurable Interrupt A Source Select SLIAR216 8 8 2 ICLK to 2 ICLK ICUA
Register 216 1PCLKA
0008 79DSh |ICU Software Configurable Interrupt A Source Select SLIAR217 8 8 2 ICLK to 2 ICLK ICUA
Register 217 1 PCLKA
0008 79DAh |ICU Software Configurable Interrupt A Source Select SLIAR218 8 8 2ICLK to 2ICLK ICUA
Register 218 1 PCLKA
0008 79DBh |ICU Software Configurable Interrupt A Source Select SLIAR219 8 8 2ICLK to 2ICLK ICUA
Register 219 1PCLKA
0008 79DCh |ICU Software Configurable Interrupt A Source Select SLIAR220 8 8 2ICLK to 2ICLK ICUA
Register 220 1 PCLKA
0008 79DDh |ICU Software Configurable Interrupt A Source Select SLIAR221 8 8 2ICLK to 2 ICLK ICUA
Register 221 1 PCLKA
0008 79DEh |ICU Software Configurable Interrupt A Source Select SLIAR222 8 8 2 ICLK to 2 ICLK ICUA
Register 222 1PCLKA
0008 79DFh |ICU Software Configurable Interrupt A Source Select SLIAR223 8 8 2 ICLK to 2 ICLK ICUA
Register 223 1 PCLKA
0008 79EOh |ICU Software Configurable Interrupt A Source Select SLIAR224 8 8 2ICLK to 2ICLK ICUA
Register 224 1 PCLKA
0008 79E1h |ICU Software Configurable Interrupt A Source Select SLIAR225 8 8 2ICLK to 2ICLK ICUA
Register 225 1PCLKA
0008 79E2h |ICU Software Configurable Interrupt A Source Select SLIAR226 8 8 2ICLK to 2ICLK ICUA
Register 226 1 PCLKA
0008 79E3h |ICU Software Configurable Interrupt A Source Select SLIAR227 8 8 2ICLK to 2 ICLK ICUA
Register 227 1 PCLKA
0008 79E4h |ICU Software Configurable Interrupt A Source Select SLIAR228 8 8 2ICLK to 2ICLK ICUA
Register 228 1PCLKA
0008 79E5h |ICU Software Configurable Interrupt A Source Select SLIAR229 8 8 2 ICLK to 2 ICLK ICUA
Register 229 1 PCLKA
0008 79E6h |ICU Software Configurable Interrupt A Source Select SLIAR230 8 8 2ICLK to 2ICLK ICUA
Register 230 1 PCLKA
0008 79E7h |ICU Software Configurable Interrupt A Source Select SLIAR231 8 8 2ICLK to 2ICLK ICUA
Register 231 1 PCLKA
0008 79E8h |ICU Software Configurable Interrupt A Source Select SLIAR232 8 8 2ICLK to 2ICLK ICUA
Register 232 1 PCLKA
0008 79E9h |ICU Software Configurable Interrupt A Source Select SLIAR233 8 8 2ICLK to 2 ICLK ICUA
Register 233 1 PCLKA
0008 79EAh |ICU Software Configurable Interrupt A Source Select SLIAR234 8 8 2ICLK to 2ICLK ICUA
Register 234 1PCLKA
0008 79EBh |ICU Software Configurable Interrupt A Source Select SLIAR235 8 8 2 ICLK to 2 ICLK ICUA
Register 235 1 PCLKA
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (20 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 9134h | S12AD1 | A/D Data Register 10 ADDR10 16 16 2,3 PCLKB 2ICLK ngAD
0008 9136h | S12AD1 | A/D Data Register 11 ADDR11 16 16 2, 3 PCLKB 2ICLK ngAD
0008 9138h | S12AD1 | A/D Data Register 12 ADDR12 16 16 2,3 PCLKB 2ICLK ngAD
0008 913Ah | S12AD1 | A/D Data Register 13 ADDR13 16 16 2,3 PCLKB 2ICLK ngAD
0008 913Ch [ S12AD1|A/D Data Register 14 ADDR14 16 16 2, 3 PCLKB 2ICLK S12AD
C
0008 913Eh | S12AD1 | A/D Data Register 15 ADDR15 16 16 2,3PCLKB 2ICLK S12AD
C
0008 9140h | S12AD1 | A/D Data Register 16 ADDR16 16 16 2,3 PCLKB 2ICLK ngAD
0008 9142h | S12AD1 | A/D Data Register 17 ADDR17 16 16 2, 3 PCLKB 2ICLK ngAD
0008 9144h | S12AD1 | A/D Data Register 18 ADDR18 16 16 2,3 PCLKB 2ICLK ngAD
0008 9146h | S12AD1 | A/D Data Register 19 ADDR19 16 16 2,3 PCLKB 2ICLK ngAD
0008 9148h | S12AD1 | A/D Data Register 20 ADDR20 16 16 2, 3 PCLKB 2ICLK ngAD
0008 9160h | S12AD1 | A/D Sampling State Register O ADSSTRO 8 8 2,3PCLKB 2ICLK S12AD
C
0008 9161h | S12AD1 |A/D Sampling State Register L ADSSTRL 8 8 2,3PCLKB 2ICLK gleD
0008 9170h | S12AD1 | A/D Sampling State Register T ADSSTRT 8 8 2,3PCLKB 2 ICLK gleD
0008 9171h |S12AD1|A/D Sampling State Register O ADSSTRO 8 8 2, 3 PCLKB 2 ICLK ngAD
0008 9173h | S12AD1 | A/D Sampling State Register 1 ADSSTR1 8 8 2,3 PCLKB 2 ICLK ngAD
0008 9174h | S12AD1 | A/D Sampling State Register 2 ADSSTR2 8 8 2, 3PCLKB 2ICLK ngAD
0008 9175h | S12AD1 | A/D Sampling State Register 3 ADSSTR3 8 8 2,3PCLKB 2ICLK S12AD
C
0008 9176h | S12AD1 |A/D Sampling State Register 4 ADSSTR4 8 8 2,3PCLKB 2ICLK gleD
0008 9177h | S12AD1 | A/D Sampling State Register 5 ADSSTR5 8 8 2,3PCLKB 2 ICLK gleD
0008 9178h | S12AD1|A/D Sampling State Register 6 ADSSTR6 8 8 2, 3 PCLKB 2 ICLK ngAD
0008 9179h | S12AD1 | A/D Sampling State Register 7 ADSSTR7 8 8 2,3 PCLKB 2 ICLK ngAD
0008 917Ah | S12AD1 | A/D Disconnection Detection Control Register ADDISCR 8 8 2, 3 PCLKB 2ICLK ngAD
0008 9180h | S12AD1 | A/D Group Scan Priority Control Register ADGSPCR 16 16 2,3 PCLKB 2ICLK S12AD
C
0008 9184h | S12AD1 | A/D Data Duplication Register A ADDBLDRA 16 16 2,3 PCLKB 2 ICLK gleD
0008 9186h | S12AD1 | A/D Data Duplication Register B ADDBLDRB 16 16 2, 3 PCLKB 2ICLK ngAD
0008 9190h | S12AD1 | A/D Compare Control Register ADCMPCR 8 8 2,3 PCLKB 2ICLK gleD
0008 9192h | S12AD1|A/D Compare Channel Select Extended Register QDCMPANSE 8 8 2, 3 PCLKB 2 ICLK ngAD
0008 9193h | S12AD1 | A/D Compare Level Extended Register ADCMPLER 8 8 2, 3 PCLKB 2ICLK ngAD
0008 9194h | S12AD1 | A/D Compare Channel Select Register 0 ADCMPANSR 16 16 2,3 PCLKB 2ICLK S12AD
0 C
0008 9196h | S12AD1 | A/D Compare Channel Select Register 1 ADCMPANSR 16 16 2,3 PCLKB 2 ICLK gleD
1
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (31/67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C02Dh |PORTD | Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO2Eh |PORTE |Port Output Data Register PODR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 CO2Fh | PORTF |Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C030h |PORTG | Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C032h |PORTJ |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 C040h |PORTO [Port Input Register PIDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C041h |PORT1 |Port Input Register PIDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C042h |PORT2 |Port Input Register PIDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C043h |PORT3 |Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C044h |PORT4 |Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C045h |PORTS5 | Port Input Register PIDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C046h |PORT6 |Port Input Register PIDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C047h |PORT7 |Port Input Register PIDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C048h |PORTS8 |Port Input Register PIDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C049h | PORT9 |Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 CO4Ah |PORTA |Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C04Bh |PORTB | Port Input Register PIDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C04Ch |PORTC |Port Input Register PIDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C04Dh |PORTD | Port Input Register PIDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO4Eh |PORTE |Port Input Register PIDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 CO4Fh | PORTF |Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C050h | PORTG | Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C052h |PORTJ |Port Input Register PIDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C060h |PORTO |Port Mode Register PMR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 C061h |PORT1 |Port Mode Register PMR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C062h |PORT2 |Port Mode Register PMR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C063h |PORT3 |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C064h |PORT4 |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C065h | PORT5 |Port Mode Register PMR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C066h |PORT6 |Port Mode Register PMR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 C067h |PORT7 |Port Mode Register PMR 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) (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 5.3

DC Characteristics (2)

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,

Ta=Topr
Iltem Symbol Min. Typ. Max. Unit Test Conditions
Output high voltage | All output pins VoH VCC-05 — — V  |loy=-1mA
Output low voltage All output pins VoL — — 0.5 V |lgo=10mA
(except for RIIC pins and
ETHERC output pin)
RIIC output pin — — 0.4 lop =3.0 mA
— — 0.6 loL =6.0 mA
RIIC output pin VoL — — 0.4 V  |lgL=15.0mA
(only P12 and P13 in channel 0) (ICFER.FMPE =1)
— 0.4 — loL =20.0 mA
(ICFER.FMPE = 1)
ETHERC output pin VoL — — 0.4 V |lgo=10mA
Input leakage current | RES#, MD pin, EMLE*1, [in | — — 1.0 MA | V=0V
BSCANP*1, NMI Vi, =VCC
Three-state leakage | Other than ports for 5 V tolerant | ITs1 | — — 1.0 MA | Vi,=0V
current (off state) Vi, = VCC
Ports for 5 V tolerant — — 5.0 Vih=0V
Vi, =55V
Input pull-up MOS Ports 0 to 2, 30 to 34, 36, 37, 4 Ip -300 — -10 A |VCC=27103.6V
current to G, J3, J5 Vipb=0V
Input pull-down MOS | EMLE, BSCANP Ip 10 — 300 WA |V, =VCC
current
Input capacitance All input pins Cin — — 8 pF |Vbias=0V
(except for ports 03, 05, 12, 13, Vamp =20 mV
16, 17, EMLE, BSCANP, f=1MHz
USBO_DP, USBO_DM, T, =25°C
USBA_DP, and USBA_DM)
Ports 03, 05, 12, 13, 16, 17, — — 16
EMLE, BSCANP, USB0O_DP,
USBO_DM, USBA_DP, and
USBA_DM

Note 1. The input leakage current value at the EMLE and BSCANP pins are only when V;, =0 V.
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RX64M Group 5. Electrical Characteristics

Table 5.5 DC Characteristics (4)
Conditions: VCC = AVCCO = AVCC1 = VREFHO0 = VCC_USB =2.7t0 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
Item Symbol Min. | Typ. | Max. Unit Test Conditions
Analog power During 12-bit A/D conversion (unit 0) Alcc — 0.7 1.0 mA | IAVCCO_AD
supply current*l - - - - -
During 12-bit A/D conversion (unit 0) with the — 1.7 2.5 mA | IAVCCO_AD+SH
channel-dedicated sample-and-hold circuits
for 3 channels operating
During 12-bit A/D conversion (unit 1) — 0.6 1.0 mA |IAVCC1_AD
During 12-bit A/D conversion (unit 1) with the — 0.7 1.1 mA |IAVCC1_AD+TEMP
temperature sensor operating
During D/A conversion | Without AMP output — 0.24 0.4 mA |IAVCC1_DA
(per unit) With AMP output — 04| 07 | ma
Waiting for A/D, D/A, or temperature sensor — 0.9 14 mA | IAVCCO + IAVCC1
conversion (all units)
A/D, D/A converter, temperature sensor in — 1.3 3.0 MA [ IAVCCO + IAVCC1
standby mode (all units)
Reference During 12-bit A/D conversion (unit 0) AlRepH — 70 120 A | IVREFHO
power supply — - - -
current Waiting for 12-bit A/D conversion (unit 0) — 0.07 0.4 MA | IVREFHO
12-bit A/D converter in standby mode (unit 0) — 0.07 0.2 WA | IVREFHO
USB operating | Low speed USBO lccuseLs — 35 6.5 mA |VCC_USB
current USBA — | 85 | 120 | mAa |vcc_usea=
AVCC_USBA
(PHYSET.HSEB = 0)
USBA — 2.8 3.6 mA | VCC_USBA =
AVCC_USBA
(PHYSET.HSEB =1)
Full Speed USBO ICCUSBFS — 4.0 10.0 mA |VCC_USB
USBA — 12.0 | 20.0 mA | VCC_USBA =
AVCC_USBA
(PHYSET.HSEB = 0)
USBA — 6.5 13.0 mA |VCC_USBA =
AVCC_USBA
(PHYSET.HSEB =1)
Standby mode USBA lccusesey | — 0.1 3.0 MA |VCC_USBA=
(direct power down) AVCC_USBA
RAM standby voltage VRram 2.7 — — \Y
VCC rising gradient SrvCC 8.4 — 20000 | ps/V
VCC falling gradient*2 SfvCC 8.4 — — ps/vV

Note 1. The reference power supply current is included in the power supply current value for 12-bit A/D conversion (unit 1) and D/A
conversion.
Note 2. This applies when Vgt is used.
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RX64M Group
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5. Electrical Characteristics

BCLK
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Figure 5.22  External Bus Timing/External Wait Control
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RX64M Group 5. Electrical Characteristics

Table 5.29 GPT 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,
PCLKA = 8to 120 MHz, PCLKB = 8to 60 MHz, T, = TOpr

Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF

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

. . Test
*1
Item Symbol Min. Max. Unit Conditions
GPT Input capture input pulse Single-edge teTicw 3 — tracyc Figure 5.41
width setting
Both-edge 5 —
setting
External trigger input pulse Single-edge toteTW 15 — tracyc Figure 5.42
width setting
Both-edge 25 —
setting

Note 1. tpacyc: PCLKA cycle

Input capture

b))
4

)
[($

~

input

~

teTicw

A
Y.

Figure 5.41  GPT Input Capture Input Timing

External trigger
* 7_

€ >

teTeEW

Figure 5.42  GPT External Trigger Input Timing
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RX64M Group 5. Electrical Characteristics

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

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

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

PIXCLK input high pulse width tpixH 10 — ns

PIXCLK input low pulse width teixt 10 — ns

PIXCLK rising time tixr — 5 ns

PIXCLK falling time tpixs — 5 ns

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

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

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

PCKO rising time tpckr — 5 ns

PCKO falling time tpekf — 5 ns

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

VSYNV/HSYNC input hold time tsyncH 5 — ns

PIXD input setup time trixps 10 — ns

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

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

5.12 Boundary Scan

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

. . Test

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

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

Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LFBGA176-13x13-0.80 [ PLBG0176GA-A | BP-176/BP-176V | 0.45g |
s ¢
l | <‘
aly [s] < %
B
R | 0OO0000DOO0O00000 @
P O00000O0OPOOOOOOO Reference Dimension in Millimeters
N | 0OO0O0000OOO000O0G Symool [ N N
M | 0O0O0O0000DO00000G _ n om ax
L | 0000 0000 5] D — | 130 | —
K | 0000 0000 =
J | cooo 0000 Bl | — | 180 | —
H 00600 & v — | — | o5
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Figure B 176-Pin LFBGA (PLBG0176GA-A)
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