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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"
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78
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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 1.1 Outline of Specifications (7/9)

Classification Module/Function

Description

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

function

Communication formats

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

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

CAN module (CAN)

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

Serial peripheral
interface (RSPIa)

1 channel

RSPI transfer facility

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

Capable of handling serial transfer as a master or slave

Data formats

Switching between MSB first and LSB first

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

128-bit buffers for transmission and reception

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

Buffered structure

Double buffers for both transmission and reception

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

Event linking by the ELC

Quad serial peripheral
interface (QSPI)

1 channel

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

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

LSB or MSB first is selectable.

Serial sound interface (SSI)

2 channels

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

Support for multiple audio formats

Support for master or slave operation

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

Internal 8-stage FIFO for transmission and reception

Stopping SSIWS when data transfer is stopped is selectable.

Sampling rate converter (SRC)

1 channel

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

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

SD host interface (SDHI)*4

1 channel

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

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

Error checking: CRC7 for commands and CRC16 for data

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

DMA transfer requests: SD_BUF write and SD_BUF read

Support for card detection and write protection

MMC host interface (MMCIF)

1 channel

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

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

Interface for Multimedia Cards (MMCs)

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

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

Support for card detection, boot operation, high priority interrupt (HPI)
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Oct 24, 2016

ENESAS Page 8 of 228



RX64M Group

1. Overview

1.3

Block Diagram

Figure 1.2 shows a block diagram.
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Port 1
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POE3a Port2
TPUa x 6 channels (unit 0) Port 3
PPG (unit 0) Port 4

PPG (unit 1)

Port 5
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2 o RTCd | |LEetA
Code flash = o PortB
memory  [—{B [El —{DMACAa x RIICa x 2 channels | | LPor
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ETHERC: Ethernet controller PDC: Parallel data capture unit
EPTPC:  PTP controller for ethernet controller CAN: CAN module
EDMAC: DMA controller for ethernet controller MTU3a: Multi-function timer pulse unit 3
ICUA: Interrupt controller POE3a: Port output enable 3
DTCa: Data transfer controller GPTA General-purpose PWM timer
DMACAa: DMA controller TPUa: 16-bit timer pulse unit
EXDMACa: EXDMA controller PPG: Programmable pulse generator
BSC: Bus controller TMRDb: 8-bit timer
WDTA: Watchdog timer CMT: Compare match timer
IWDTa: Independent watchdog timer CMTW: Compare match timer W
CRC: CRC (cyclic redundancy check) calculator RTCd: Realtime clock
SCI: Serial communications interface RlICa: 12C bus interface
SCIFA: Serial communications interface with FIFO DOC: Data operation circuit
USBb: USB2.0 FS host/function module CAC: Clock frequency accuracy measurement circuit
USBA: USB2.0 FS host/function module with battery AES: AES*1
charging DES: DES*1
RSPla: Serial peripheral interface SHA: SHA-256*1
MPU: Memory protection unit RNG: True random number generator*!
QSPI: Quad serial peript\eral interface SSlI: Serial sound interface
SDHI: SD host interface SRC: Sampling rate converter
MMCIF:  MMC host interface
Note 1. Optional
Figure 1.2 Block Diagram
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RX64M Group 1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.8, List of Pin and Pin
Functions (144-Pin LFQFP).

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

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (6/7)
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
143 PD7 D7[A7/D7] MTIC5U/POEO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QIO1-B/QMI-B
144 PG1 D25 ET1_RX_ER/
RMIIL_RX_ER
145 PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO0-B/ IRQ6 AN106
POE4# SDHI_DO-B/
QIO00-B/
QMO-B
146 PGO D24 ET1_RX_CLK/
REF50CK1
147 PD5 D5[AS/D5] MTIC5W/MTIOC8C/ MMC_CLK-B/ | IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
148 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QSSL-B
149 P97 A23/D23 ET1_ERXD3
150 PD3 D3[A3/D3] MTIOC8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES#/ SDHI_D3-B/
TOC2 QIO3-B
151 VSS
152 P96 A22/D22 ET1_ERXD2
153 vce
154 PD2 D2[A2/D2] MTIOC4D/ CRX0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
Qlo2_B
155 P95 A21/D21 ET1_ERXD1/
RMII1_RXD1
156 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
157 P94 A20/D20 ET1_ERXDO/
RMII1_RXDO
158 PDO DO[A0/DO] GTIOC1B-E/POE4# IRQO AN108
159 P93 A19/D19 POEO# ET1_LINKSTA/CTS7# AN117
RTS7#/SST#
160 P92 A18/D18 POE4# ET1_CRS/ AN116
RMII1_CRS_DV/
RXD7/SMISO7/SSCL7
161 P91 A17/D17 ET1_COL/SCK7 AN115
162 Vss
163 P90 A16/D16 ET1_RX_DV/ AN114
TXD7/SMOSI7/SSDA7
164 vce
165 P47 IRQ15- AN007
DS
166 P46 IRQ14- AN006
DS
167 P45 IRQ13- AN005
DS
168 P44 IRQ12- AN004
DS
169 P43 IRQ11-DS | ANOO3
170 P42 IRQ10- AN002
DS
171 P41 IRQ9-DS | ANOOL
172 VREFLO
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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 /O Registers (Address Order) (19 / 67)

Module Register Number |Access Number of Access Cycles Related

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

0008 9090h | S12AD |A/D Compare Control Register ADCMPCR 8 8 2,3PCLKB 2ICLK gleD

0008 9094h | S12AD |A/D Compare Channel Select Register 0 QDCMPANSR 16 16 2,3 PCLKB 2ICLK gleD

0008 9098h | S12AD |A/D Compare Level Register 0 ADCMPLRO 16 16 2, 3 PCLKB 2 ICLK ngAD

0008 909Ch |S12AD |A/D Compare Data Register 0 ADCMPDRO 16 16 2, 3 PCLKB 2 ICLK ngAD

0008 909Eh | S12AD |A/D Compare Data Register 1 ADCMPDR1 16 16 2,3 PCLKB 2ICLK S12AD
C

0008 90A0h | S12AD |[A/D Compare Status Register O ADCMPSRO 16 16 2,3 PCLKB 2 ICLK S12AD
C

0008 9100h | S12AD1 | A/D Control Register ADCSR 16 16 2,3 PCLKB 2ICLK 212AD

0008 9104h | S12AD1 | A/D Channel Select Register AO ADANSAO 16 16 2, 3 PCLKB 2ICLK 212AD

0008 9106h | S12AD1 | A/D Channel Select Register A1 ADANSA1 16 16 2,3 PCLKB 2ICLK ngAD

0008 9108h | S12AD1 | A/D-Converted Value Addition/Average Mode Select |ADADSO 16 16 2, 3 PCLKB 2 ICLK S12AD
Register 0 C

0008 910Ah | S12AD1 | A/D-Converted Value Addition/Average Mode Select |ADADS1 16 16 2, 3 PCLKB 2ICLK S12AD
Register 1 C

0008 910Ch | S12AD1 | A/D-Converted Value Addition/Average Count Select | ADADC 8 8 2, 3 PCLKB 2ICLK S12AD
Register C

0008 910Eh | S12AD1 | A/D Control Extended Register ADCER 16 16 2,3PCLKB 2 ICLK gleD

0008 9110h | S12AD1 | A/D Start Trigger Select Register ADSTRGR 16 16 2,3PCLKB 2 ICLK gleD

0008 9112h S12AD1 | A/D Conversion Extended Input Control Register ADEXICR 16 16 2, 3 PCLKB 2 ICLK ngAD

0008 9114h S12AD1 | A/D Channel Select Register BO ADANSBO 16 16 2,3 PCLKB 2ICLK ngAD

0008 9116h S12AD1 | A/D Channel Select Register B1 ADANSB1 16 16 2, 3 PCLKB 2ICLK ngAD

0008 9118h | S12AD1 | A/D Data Duplication Register ADDBLDR 16 16 2,3 PCLKB 2 ICLK S12AD
C

0008 911Ah | S12AD1 | A/D Temperature Sensor Data Register ADTSDR 16 16 2,3PCLKB 2 ICLK gleD

0008 911Ch | S12AD1 | A/D Internal Reference Voltage Data Register ADOCDR 16 16 2,3PCLKB 2 ICLK gleD

0008 911Eh | S12AD1 |A/D Self-Diagnosis Data Register ADRD 16 16 2, 3 PCLKB 2 ICLK ngAD

0008 9120h | S12AD1 | A/D Data Register 0 ADDRO 16 16 2,3 PCLKB 2ICLK ngAD

0008 9122h | S12AD1 | A/D Data Register 1 ADDR1 16 16 2, 3 PCLKB 2ICLK ngAD

0008 9124h | S12AD1 | A/D Data Register 2 ADDR2 16 16 2, 3 PCLKB 2ICLK S12AD
C

0008 9126h | S12AD1 |A/D Data Register 3 ADDR3 16 16 2,3 PCLKB 2ICLK 212AD

0008 9128h | S12AD1 |A/D Data Register 4 ADDR4 16 16 2, 3 PCLKB 2ICLK 212AD

0008 912Ah | S12AD1 | A/D Data Register 5 ADDRS5 16 16 2, 3 PCLKB 2ICLK ngAD

0008 912Ch | S12AD1 | A/D Data Register 6 ADDRG6 16 16 2,3 PCLKB 2ICLK ngAD

0008 912Eh | S12AD1 |A/D Data Register 7 ADDR7 16 16 2, 3 PCLKB 2ICLK ngAD

0008 9130h | S12AD1 [ A/D Data Register 8 ADDRS 16 16 2,3 PCLKB 2ICLK S12AD
C

0008 9132h | S12AD1 | A/D Data Register 9 ADDR9 16 16 2,3 PCLKB 2ICLK 212AD
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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) (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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4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (47 / 67)
. Number of Access Cycles

Module Register Number [Access Related

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

000C 0310h |ETHER |ETHERC Status Register ECSR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
C1 C

000C 0318h |ETHER |ETHERC Interrupt Enable Register ECSIPR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
Cc1 C

000C 0320h |ETHER |PHY Interface Register PIR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
Cc1 C

000C 0328h |ETHER |PHY Status Register PSR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 C

000C 0340h |ETHER [Random Number Generation Counter Upper Limit RDMLR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 Setting Register C

000C 0350h |ETHER |[Interpacket Gap Register IPGR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 C

000C 0354h |ETHER |[Automatic PAUSE Frame Register APR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 C

000C 0358h |ETHER |Manual PAUSE Frame Register MPR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 C

000C 0360h |ETHER |Received PAUSE Frame Counter RFCF 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
Cc1 C

000C 0364h |ETHER [PAUSE Frame Retransmit Count Setting Register TPAUSER 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
C1 C

000C 0368h |ETHER [PAUSE Frame Retransmit Counter Register TPAUSECR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
C1 C

000C 036Ch |ETHER |Broadcast Frame Receive Count Setting Register BCFRR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 C

000C 03COh |ETHER [MAC Address Upper Bit Register MAHR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 C

000C 03C8h |ETHER [MAC Address Lower Bit Register MALR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 C

000C 03D0Oh |ETHER | Transmit Retry Over Counter Register TROCR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
Cc1 C

000C 03D4h |ETHER [Late Collision Detect Counter Register CDCR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
Cc1 C

000C 03D8h |ETHER |Lost Carrier Counter Register LCCR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
C1 C

000C 03DCh |ETHER | Carrier Not Detect Counter Register CNDCR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 C

000C 03E4h |ETHER [CRC Error Frame Receive Counter Register CEFCR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 C

000C 03E8h |ETHER |Frame Receive Error Counter Register FRECR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 C

000C 03ECh |ETHER |Too-Short Frame Receive Counter Register TSFRCR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
Cc1 C

000C 03FOh |ETHER |Too-Long Frame Receive Counter Register TLFRCR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
C1 C

000C 03F4h |ETHER |Received Alignment Error Frame Counter Register RFCR 32 32 13, 14 PCLKA 2to 7 ICLK ETHER
C1 C

000C 03F8h |ETHER |Multicast Address Frame Receive Counter Register |MAFCR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHER
C1 C

000C 0400h |PTPED |EDMAC Mode Register EDMR 32 32 4,5PCLKA 2,3ICLK EDMAC
MAC a

000C 0408h |PTPED |EDMAC Transmit Request Register EDTRR 32 32 4,5 PCLKA 2,3ICLK EDMAC
MAC a

000C 0410h |PTPED |EDMAC Receive Request Register EDRRR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
MAC a

000C 0418h |PTPED |Transmit Descriptor List Start Address Register TDLAR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
MAC a

000C 0420h |PTPED |Receive Descriptor List Start Address Register RDLAR 32 32 4,5 PCLKA 2, 3ICLK EDMAC
MAC a

000C 0428h |PTPED |PTP/EDMAC Status Register EESR 32 32 4,5 PCLKA 2,3 ICLK EDMAC
MAC a

000C 0430h |PTPED |PTP/EDMAC Status Interrupt Enable Register EESIPR 32 32 4,5 PCLKA 2,3ICLK EDMAC
MAC a
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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
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Table 4.1 List of 1/0O Registers (Address Order) (64 / 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 044Ch |USBA |Frame Number Register FRMNUM 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 044Eh |USBA |uFrame Number Register UFRMNUM 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 0450h |USBA |USB Address Register USBADDR 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 0454h |USBA |USB Request Type Register USBREQ 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 0456h |USBA |USB Request Value Register USBVAL 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 0458h |USBA |USB Request Index Register USBINDX 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 045Ah |USBA |USB Request Length Register USBLENG 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 045Ch |USBA | DCP Configuration Register DCPCFG 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 045Eh |USBA |DCP Maximum Packet Size Register DCPMAXP 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 0460h |USBA |DCP Control Register DCPCTR 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 0464h |USBA |Pipe Window Select Register PIPESEL 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 0468h |USBA |Pipe Configuration Register PIPECFG 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 046Ah |USBA | Pipe Buffer Register PIPEBUF 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 046Ch |USBA |[Pipe Maximum Packet Size Register PIPEMAXP 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 046Eh |USBA |Pipe Cycle Control Register PIPEPERI 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*5
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5. Electrical Characteristics

53 AC Characteristics

Table 5.7

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

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

only

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

Table 5.8

Operating Frequency (Low-Speed Operating Mode 1)

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

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

only

Note 1. When the 12-bit A/D converter is used, the frequency must be set to at least 1 MHz.
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5. Electrical Characteristics

5.3.2 Clock Timing

Table 5.11 BCLK Pin Output, SDCLK Pin Output Clock Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgayr = 2.7 t0 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 CorTc?iZ:)ns
BCLK pin output cycle time Packages with 177 to tBeyc 16.6 — — ns Figure 5.3
144 pins
Packages with 100 33.2 — — ns
pins or less
BCLK pin output high pulse width tcH 3.3 — — ns
BCLK pin output low pulse width teL 3.3 — — ns
BCLK pin output rising time ter — — 5 ns
BCLK pin output falling time tes — — 5 ns
SDCLK pin output cycle time Packages with 177 to taeyc 16.6 — — ns
SDCLK pin output high pulse width 144 pins teH 3.3 — — ns
SDCLK pin output low pulse width teL 3.3 — — ns
SDCLK pin output rising time ter — — 5 ns
SDCLK pin output falling time tes — — 5 ns

BCLK pin output, SDCLK pin output

tBeyer tsbeye

Test conditions: VOH = VCC x 0.7, VOL = VCC x 0.3, C = 30 pF

Figure 5.3 BCLK Pin and SDCLK Pin Output Timing
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BCLK

A23 to AO

CS7# to CSO0#

CSRWAIT:3
CSWWAIT:3

TWl TWZ

Twa

(Tend)

Fo\ \

RD# (Read) \
WR# (Write) \
External wait
tWTS tWTH tWTS tWTH
[ |
WAIT# J& Aﬁ 71
Figure 5.22  External Bus Timing/External Wait Control
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SDCLK pin

A18 to AO

AP+

SDCS#

RAS#

CAS#

WE#

CKE

DQMn

D31 to DO

ACT WR WR WR WR PRA
tapz | tap2 tapz [tapz |tapz | tapz [tapz | tap2
[ 4| [

— \ L
—\ o s\ (colu r(\:gddre ) C1 c2 C3 N
tabz | tap2 tap2 |tapz |tap2

| [ g
] 1 PRA \ B
— 1 ) — —
tesoz [tesp2 |tesp2 tespz |tespz
trasD jESD trasp |trAsD [TRASD
tCASD tCASD tCASD
-l :‘\_
tWED tWED
[
(High)
tDQMD tDQMD
—H o
T T
twopz|twoHz twopz [twoHz
I\jC}CjC_A

Note 1. Address pins for output of the precharge-setting command
(Precharge-sel) for SDRAM.

Figure 5.26 SDRAM Space Multiple Write Bus Timing
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Table 5.25 TMR 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 = 81t0 120 MHz, PCLKB = 8 to 60 MHz, T, = Tg,
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
TMR Timer clock pulse width Single-edge trmewH, 15 — tppeyc | Figure 5.36
setting trmewL
Both-edge 25 —
setting

Note 1. tpgcyc: PCLKB cycle

TMCIO to TMCI3

=
>~

=~

A

I

trmewL trmewH

Figure 5.36 TMR Clock Input Timing

Table 5.26 CMTW Timing
Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.71t0 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 = 8 to 120 MHz, PCLKB = 8 t0 60 MHz, T, = Ty,
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
CMTW Input capture input pulse Single-edge temTwTicw 15 — tpeeyc | Figure 5.37
width setting
Both-edge 25 —
setting

Note 1. tpgcyc: PCLKB cycle

)) )
Input capture {3 (s
input 2 R
P temrwicw -
Figure 5.37 CMTW Input Capture Input Timing
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RX64M Group 5. Electrical Characteristics
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tsr—> [ tsr tspas
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< 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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RX64M Group 5. Electrical Characteristics

Table 5.43 On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vga7r = 3.0t0 3.6 V, 3.0 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA = PVSS_USBA =AVSS_USBA=0V,
USBA_RREF = 2.2 kQ +1%, USBMCLK = 20/24 MHz, UCLK = 48 MHz,
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Ty

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Input high level voltage ViH 2.0 — — \
characteristics Input low level voltage ViL — — 0.8 \
Differential input sensitivity Vpi 0.2 — — \% | DP — DM |
Differential common mode range Vem 0.8 — 2.5 \Y
Output Output high level voltage VoH 2.8 — 3.6 \ lon =—200 pA
characteristics Output low level voltage VoL 0.0 — 0.3 \% loL =2 mA
Cross-over voltage Vcrs 13 — 2.0 \ Figure 5.77
Rise time ter 4 — 20 ns
Fall time tep 4 — 20 ns
Rise/fall time ratio ter/ trp 90 — 111.11 % ter/ tee
Output resistance ZpRrv 28 — 44 Q |USBFS: Rs =27 Q included
40.5 — 49.5 Q |USBA: Rs not necessary
(PHYSET.REPSEL[1:0] = 01b
and PHYSET.HSEB = 0)
Pull-up and DP pull-up resistance Rpu 0.900 — 1.575 kQ |lIdle state
(F:)E!}Zzgr]istics gzv:;irl);hii ?;22?: d;:ontroller 1.425 — 3.090 kQ | At transmission and reception
DP/DM pull-down resistance Rpd 14.25 — 24.80 kQ
(when the host controller function
is selected)

Figure 5.77 DP and DM Output Timing (Full-Speed)

Observation
point
d
® vV
USBO: 27 Q “
USBA: Not % >0 pF
necessary
dm
% 50 pF
Figure 5.78  Test Circuit (Full-Speed)
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10.

S)

11.
12.
(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information i in this orR Electronics products, or if you have any other inquiries.
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