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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
78

4MB (4M 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 (6/9)

Classification = Module/Function Description
Communication  Ethernet controller e 2 channels
function (ETHERC) Input and output of Ethernet/IEEE 802.3 frames

Transfer at 10 or 100 Mbps

Full- and half-duplex modes

MIl (Media Independent Interface) or RMIl (Reduced Media Independent Interface) as
defined in IEEE 802.3u

Detection of Magic PacketsTM*1 or output of a "wake-on-LAN" signal (WOL)
Compliance with flow control as defined in IEEE 802.3x standards

Filtering of multicast frames

Direct transfer of frames between two channels by cut-through

PTP controller for e A block compatible with the IEEE 1588 standard is connected to the Ethernet controller
Ethernet controller (ETHERC).
(EPTPC) Matching with a time stamp can start counting by MTU3 and the GPT.

DMA controller for 3 channels (the round-robin method determines the priority of the channels)
Ethernet controller 2 channels for ETHERC; 1 channel for EPTPC

(EDMACa) Alleviation of CPU load by the descriptor control method

Transmission FIFO: 2 Kbytes; Reception FIFO: 4 Kbytes

Includes a UDC (USB Device Controller) and transceiver for USB 2.0 FS
One port

Compliance with the USB 2.0 specification

Transfer rate: Full speed (12 Mbps), low speed (1.5 Mbps) (host only)
Both self-power mode and bus power are supported

OTG (On the Go) operation is possible (low-speed is not supported)
Incorporates 2 Kbytes of RAM as a transfer buffer

External pull-up and pull-down resistors are not required

Includes a UDC (USB Device Controller) and transceiver for USB 2.0 FS
One port (only in 176-pin devices)

Compliance with the USB 2.0 specification

Transfer rate: Full speed (12 Mbps), low speed (1.5 Mbps) (host only)
Both self-power mode and bus power are supported

OTG (On the Go) operation is possible (low-speed is not supported)
Incorporates 8.5 Kbytes of RAM as a transfer buffer

External pull-up and pull-down resistors are not required

9 channels (SClg: 8 channels + SClh: 1 channel)

SClg

Serial communications modes: Asynchronous, clock synchronous, and smart-card
interface

Multi-processor function

On-chip baud rate generator allows selection of the desired bit rate

Choice of LSB-first or MSB-first transfer

Average transfer rate clock can be input from TMR timers for SCI5, SCI6, and SCI12
Start-bit detection: Level or edge detection is selectable.

Simple 12C

Simple SPI

9-bit transfer mode

Bit rate modulation

Double-speed mode

Event linking by the ELC (only on channel 5)

SClh (The following functions are added to SCIg)

Supports the serial communications protocol, which contains the start frame and
information frame

Supports the LIN format

USB 2.0 FS host/
function module (USBb)

USB 2.0 FS host/
function module with
battery charging (USBA)

Serial communications
interfaces (SClg, SClh)

Serial communications e 4 channels

interface with FIFO o Methods of transfer: Asynchronous and clock synchronous

(SCIFA) Desired bit rates can be selected from the internal baud rate generators.

LSB or MSB first is selectable.

» Both the transmission and reception sections are equipped with 16-byte FIFO buffers,
allowing continuous transmission and reception.

Bit rate modulation

Double-speed mode
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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 1.6 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 1.7 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/O Registers (Address Order) (5/67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 21DCh |DMAC7 | DMA Transfer Enable Register DMCNT 8 8 2ICLK DMACAa
0008 21DDh |DMAC7 | DMA Software Start Register DMREQ 8 8 2ICLK DMACAa
0008 21DEh |DMAC7 |DMA Status Register DMSTS 8 8 2ICLK DMACAa
0008 21DFh |DMAC7 | DMA Request Source Flag Control Register DMCSL 8 8 2ICLK DMACAa
0008 2200h |DMAC |DMAC Module Start Register DMAST 8 8 2 ICLK DMACAa
0008 2204h |DMAC | DMACT74 Interrupt Status Monitor Register DMIST 8 8 2ICLK DMACAa
0008 2400h |DTC DTC Control Register DTCCR 8 8 2 ICLK DTCa
0008 2404h |DTC DTC Vector Base Register DTCVBR 32 32 2ICLK DTCa
0008 2408h |DTC DTC Address Mode Register DTCADMOD 8 8 2 ICLK DTCa
0008 240Ch |DTC DTC Module Start Register DTCST 8 8 2 ICLK DTCa
0008 240Eh |DTC DTC Status Register DTCSTS 16 16 2ICLK DTCa
0008 2800h |EXDMA | EXDMA Source Address Register EDMSAR 32 32 1, 2 BCLK EXDMA
Cco Ca
0008 2804h EXDMA [ EXDMA Destination Address Register EDMDAR 32 32 1,2 BCLK EXDMA
Cco Ca
0008 2808h | EXDMA |EXDMA Transfer Count Register EDMCRA 32 32 1,2 BCLK EXDMA
Cco Ca
0008 280Ch |EXDMA | EXDMA Block Transfer Count Register EDMCRB 16 16 1,2BCLK EXDMA
Cco Ca
0008 2810h |EXDMA | EXDMA Transfer Mode Register EDMTMD 16 16 1,2BCLK EXDMA
Cco Ca
0008 2812h |EXDMA | EXDMA Output Setting Register EDMOMD 8 8 1,2 BCLK EXDMA
Cco Ca
0008 2813h |EXDMA | EXDMA Interrupt Setting Register EDMINT 8 8 1, 2 BCLK EXDMA
Cco Ca
0008 2814h EXDMA [ EXDMA Address Mode Register EDMAMD 32 32 1,2 BCLK EXDMA
Cco Ca
0008 2818h EXDMA [ EXDMA Offset Register EDMOFR 32 32 1,2BCLK EXDMA
Cco Ca
0008 281Ch |EXDMA | EXDMA Transfer Enable Register EDMCNT 8 8 1,2 BCLK EXDMA
Cco Ca
0008 281Dh |EXDMA | EXDMA Software Start Register EDMREQ 8 8 1,2BCLK EXDMA
Cco Ca
0008 281Eh |EXDMA | EXDMA Status Register EDMSTS 8 8 1,2 BCLK EXDMA
Cco Ca
0008 2820h |EXDMA | EXDMA External Request Sense Mode Register EDMRMD 8 8 1, 2 BCLK EXDMA
Cco Ca
0008 2821h |EXDMA [EXDMA External Request Flag Register EDMERF 8 8 1,2BCLK EXDMA
Cco Ca
0008 2822h | EXDMA [EXDMA Peripheral Request Flag Register EDMPRF 8 8 1,2BCLK EXDMA
Cco Ca
0008 2840h |EXDMA | EXDMA Source Address Register EDMSAR 32 32 1,2BCLK EXDMA
C1l Ca
0008 2844h |EXDMA | EXDMA Destination Address Register EDMDAR 32 32 1,2BCLK EXDMA
Cl Ca
0008 2848h |EXDMA | EXDMA Transfer Count Register EDMCRA 32 32 1, 2 BCLK EXDMA
Cl Ca
0008 284Ch |EXDMA | EXDMA Block Transfer Count Register EDMCRB 16 16 1, 2 BCLK EXDMA
C1l Ca
0008 2850h | EXDMA |EXDMA Transfer Mode Register EDMTMD 16 16 1,2BCLK EXDMA
C1l Ca
0008 2852h | EXDMA | EXDMA Output Setting Register EDMOMD 8 8 1,2 BCLK EXDMA
C1l Ca
0008 2853h |EXDMA | EXDMA Interrupt Setting Register EDMINT 8 8 1,2 BCLK EXDMA
C1l Ca
0008 2854h |EXDMA | EXDMA Address Mode Register EDMAMD 32 32 1,2BCLK EXDMA
Cl Ca
0008 285Ch |EXDMA | EXDMA Transfer Enable Register EDMCNT 8 8 1, 2 BCLK EXDMA
Cl Ca
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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/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/O Registers (Address Order) (62 / 67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 0103h |RSPIO |RSPI Status Register SPSR 8 8 3,4 PCLKA 2ICLK RSPla
000D 0104h |RSPIO |RSPI Data Register SPDR 32 16, 32 3,4 PCLKA 2 ICLK RSPla
000D 0108h |RSPIO [RSPI Sequence Control Register SPSCR 8 8 3,4 PCLKA 2ICLK RSPla
000D 0109h |RSPIO |RSPI Sequence Status Register SPSSR 8 8 3,4 PCLKA 2ICLK RSPla
000D 010Ah |RSPIO |RSPI Bit Rate Register SPBR 8 8 3,4 PCLKA 2ICLK RSPla
000D 010Bh |RSPIO | RSPI Data Control Register SPDCR 8 8 3,4 PCLKA 2 ICLK RSPla
000D 010Ch |RSPIO |RSPI Clock Delay Register SPCKD 8 8 3,4 PCLKA 2 ICLK RSPla
000D 010Dh |RSPIO |RSPI Slave Select Negation Delay Register SSLND 8 8 3,4 PCLKA 2ICLK RSPla
000D 010Eh |RSPIO |RSPI Next-Access Delay Register SPND 8 8 3,4 PCLKA 2 ICLK RSPla
000D 010Fh |RSPIO |RSPI Control Register 2 SPCR2 8 8 3,4 PCLKA 2ICLK RSPla
000D 0110h |RSPIO |RSPI Command Register 0 SPCMDO 16 16 3,4 PCLKA 2ICLK RSPla
000D 0112h |RSPIO |RSPI Command Register 1 SPCMD1 16 16 3,4 PCLKA 2 ICLK RSPla
000D 0114h |RSPIO |RSPI Command Register 2 SPCMD2 16 16 3,4 PCLKA 2ICLK RSPla
000D 0116h |RSPIO |RSPI Command Register 3 SPCMD3 16 16 3,4 PCLKA 2 ICLK RSPla
000D 0118h |RSPIO |RSPI Command Register 4 SPCMD4 16 16 3,4 PCLKA 2 ICLK RSPla
000D 011Ah |RSPIO |RSPI Command Register 5 SPCMD5 16 16 3,4 PCLKA 2ICLK RSPla
000D 011Ch |RSPIO |RSPI Command Register 6 SPCMD6 16 16 3,4 PCLKA 2 ICLK RSPla
000D 011Eh |RSPIO |RSPI Command Register 7 SPCMD7 16 16 3,4 PCLKA 2ICLK RSPla
000D 0400h |USBA | System Configuration Control Register SYSCFG 16 16 3,4 PCLKB 2 ICLK USBA
000D 0402h |USBA |CPU Bus Wait Register BUSWAIT 16 16 3,4 PCLKB 2 ICLK USBA
000D 0404h |USBA | System Configuration Status Register SYSSTSO 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 0406h |USBA |[PLL Status Register PLLSTA 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 0408h |USBA | Device State Control Register 0 DVSTCTRO 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 0414h |USBA | CFIFO Port Register CFIFO 32 8,16,32 (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 0418h |USBA | DOFIFO Port Register DOFIFO 32 8,16,32 (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 041Ch |USBA |[D1FIFO Port Register D1FIFO 32 8,16,32 (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 0420h |USBA | CFIFO Port Select Register CFIFOSEL 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 0422h |USBA [ CFIFO Port Control Register CFIFOCTR 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 0428h |USBA | DOFIFO Port Select Register DOFIFOSEL 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
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RX64M Group 5. Electrical Characteristics

Table 5.6 Permissible Output Currents
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

Item Symbol Min. Typ. Max. Unit
Permissible output low current All output pins*1 Normal drive loL — — 2.0 mA
(average value per pin) All output pins*2 High drive loL — — 3.8 mA
Permissible output low current All output pins*1 Normal drive loL — — 4.0 mA
(max. value per pin) All output pins*2 High drive loL — — 7.6 mA
Permissible output low current (total) | Total of all output pins ZloL — — 80 mA
Permissible output high current All output pins*1 Normal drive lon — — -2.0 mA
(average value per pin) USB_DPUPE pin*2 High drive loH — — 38 | mA
Permissible output high current All output pins*1 Normal drive loH — — -4.0 mA
(max. value per pin) All output pins*2 High drive lon — — -7.6 mA
Permissible output high current (total) | Total of all output pins Zlon — — -80 mA

Caution: To protect the LSI’s reliability, the output current values should not exceed the values in this table.

Note 1. This is the value when normal driving ability is set with a pin for which normal driving ability is selectable.

Note 2. This is the value when high driving ability is set with a pin for which normal driving ability is selectable or the value of the pin to
which high driving ability is fixed.
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RX64M Group 5. Electrical Characteristics
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Figure 5.12  Software Standby Mode Cancellation Timing
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RX64M Group

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

SDRAM command MRS
SDCLK pin _l_\_7l_\_
7
tAD: tAD:
A18 to AO i .%
tAD: tAD:

AP+t jﬁ jﬁ

tcsp2 tesp2

SDCS# ;lq ;l[

trasSD trASD

RAS# ;lq ;l[

tcasp tcasp

CAS# ;lq ;‘Z

twep twep

WE# ;lq ;‘Z

(High)
CKE
DQMn
(Hi-2)
D31 to DO
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.28 SDRAM Space Mode Register Set Bus Timing
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RX64M Group 5. Electrical Characteristics
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Figure 5.45  SCI Input/Output Timing: Clock Synchronous Mode
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RX64M Group

5. Electrical Characteristics

54 USB Characteristics

Table 5.42

On-Chip USB Low Speed (Host Only) Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 3.0t0 3.6 V, 3.0 < 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,
USBA_RREF = 2.2 kQ +1%, USBMCLK = 20/24 MHz, UCLK = 48 MHz,
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = T

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Input high level voltage V4 2.0 — — Y,
characteristics Input low level voltage Vi — — 0.8 \
Differential input sensitivity Vo 0.2 — — \Y, | DP —DM |
Differential common mode range Vem 0.8 — 25 \
Qutput Output high level voltage VoH 2.8 — 3.6 vV lon = —200 pA
characteristics Output low level voltage VoL 0.0 — 0.3 \ loL=2mA
Cross-over voltage VcRrs 1.3 — 2.0 \ Figure 5.75
Rise time t R 75 — 300 ns
Fall time tLr 75 — 300 ns
Rise/fall time ratio tLR / tLF 80 — 125 % tLR/ tLF
Pull-down DP/DM pull-down resistance Rpd 14.25 — 24.80 kQ
characteristics | (when the host controller function is
selected)
V
DP, DM CRS . <
Figure 5.75 DP and DM Output Timing (Low Speed)
Observation
point
dp /
v A
USBO: 27 Q 200 pF to 36V
USBA: Not % 600 pF :
necessary 1.5 KO
O \?\m
J_ 200 pF to
% 600 pF
Figure 5.76  Test Circuit (Low Speed)
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RX64M Group

5. Electrical Characteristics

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

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,
PCLKB = PCLKD = 1 MHz t0 60 MHz, T, = Topr

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

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

is indicated.

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

Table 5.47 A/D Internal Reference Voltage Characteristics

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

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

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

« Suspension during programming

FCU command X Program ><

>< Suspend
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Programming pulse

« Suspension during erasure in suspend priority mode

FCU command X Erase ><
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/e \
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Figure 5.85

Flash Memory Programming/Erasure Suspension Timing
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RX64M Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.] |
P-LFQFP176-24x24-0.50 | PLQPO176KB-A |176P6Q-A/FP-176E/FP-176EV| 1.8g |

NOTE)
1. DIMENSIONS "#1" AND "+2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "#3" DOES NOT
INCLUDE TRIM OFFSET.

bi

S
c

Dimension in Millimeters

Symbol [ pin | Nom | Max
D |23.9|24.0]24.1
E 239|240 | 241
A | — 14—
Hp | 25.8 | 26.0 | 26.2
He | 25.8 | 26.0 | 26.2
A — | — | 17
A; 10.05| 0.1 |0.15

Terminal cross section

R b, [0.15]0.20 | 0.25
R i/, W TR R
@ 0.09 |0.145] 0.20

wawmitiliniiatinatiiiitiaat . < L 77 ; 0.125
) 0° | — 8°
o b e [ — 05—
c % EH® x |— | — [oo08
Detail F y _ — [ 0.10
Zp | — | 125 —
Ze | — [125 | —
L |035| 0.5 | 0.65

L | — 10

Figure C 176-Pin LFQFP (PLQP0176KB-A)
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RX64M Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-LFQFP144-20x20-0.50 \ PLQPO144KA-A \ 144P6Q-A / FP-144L | FP-144LV \ 1.2g \
Ho
IS
108 7
ARAAARAAARRAARAAARAAAAAAAARAARAAARRA vore)
=10 = " BONOT INGLUDE MOLD FLASH.
= == 2. DIMENSION "*3" DOES NOT
== =] INCLUDE TRIM OFFSET.
E E DF’
== ==} by
E E Nw £ Dimension in Millimeters
== = ) Symbol [“Min [ Nom| Max
E E Terminal cross section D [ 19.9] 200 201
E E E [19.9]20.0]20.1
= E= A | — | 14| —
E E Hp | 21.8]22.0]22.2
= = He | 21.8]22.0] 222
= O 7w Al — | — |17
L LELEEEEEE L L EREEEEEELLLL A1 005 0.1 0.15
1 3% o bp | 0.17|0.22 | 0.27
Zp Index mark << ”‘ ‘ by o020 —
F @
i ¢ 10.090.145| 0.20
Jii T\ < L 7 C1 0.125
AR e - L 8 0° R 8°
v3b e | — | 05| —
el E - L Detail F X N - 0.08
y — | — 10.10
Zp | — |1.25| —
Ze | — |125] —
L [0.35] 0.5 ]0.65
Li | —[]10] —
Figure E 144-Pin LFQFP (PLQP0144KA-A)
R0O1DS0173EJ0110 Rev.1.10 RENESAS Page 222 of 228

Oct 24, 2016



General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas.
For detailed usage notes on the products covered by this document, refer to the relevant sections of the document as well
as any technical updates that have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

%, The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

%, The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.
3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

%. The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSI is not guaranteed if they are accessed.

4. Clock Signals
After applying a reset, only release the reset line after the operating clock signal has become stable.
When switching the clock signal during program execution, wait until the target clock signal has
stabilized.

% When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

% The characteristics of Microprocessing unit or Microcontroller unit products in the same group but
having a different part number may differ in terms of the internal memory capacity, layout pattern,
and other factors, which can affect the ranges of electrical characteristics, such as characteristic
values, operating margins, immunity to noise, and amount of radiated noise. When changing to a
product with a different part number, implement a system-evaluation test for the given product.




