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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.
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RX64M Group

1. Overview

Table 1.2 Comparison of Functions for Different Packages (1/2)
Functions RX64M Group
Package 177 Pins, 176 Pins 145 Pins, 144 Pins ‘ 100 Pins
External bus External bus width 32 bits 16 bits
SDRAM area controller Available ‘ Not supported
DMA DMA controller Ch.0to 7
Data transfer controller Available
EXDMA controller Ch.0and 1
Timers 16-bit timer pulse unit Ch.0to 5
Multi-function timer pulse unit 3 Ch.0to 8
General-purpose PWM timer Ch.0to 3
Port output enable 3 Available
Programmable pulse generator Ch.0and 1
8-bit timers Ch.0to 3
Compare match timer Ch.0to 3
Compare match timer W Ch.0and 1
Realtime clock Available
Watchdog timer Available
Independent watchdog timer Available
Communication | Ethernet controller Ch.0and 1 Ch.0
function PTP controller for ethernet controller Available

DMAC controller for ethernet

Ch. 0 and 1 (ETHERC)
Ch. 2 (EPTPC)

Ch. 0 (ETHERC) and 2 (EPTPC)

USB 2.0 FS host/function module Ch.0

USB 2.0 FS host/function module with battery Available Not supported

charging

Serial communications interfaces (SCIg) Ch.0to 7 ‘ Ch.0to3,5and 6
Serial communications interfaces (SClh) Ch. 12

Serial communications interfaces with FIFO Ch.8to 11 ‘ Ch.8and 9
12C bus interfaces Ch.0and 2

Serial peripheral interface Ch.0

CAN module Ch.0to2 | choand1
Quad serial peripheral interface Ch.0

Serial sound interfaces Ch.0and 1

Sampling rate converter Available

SD host interface Ch.0

MMC host interface Ch.0

Parallel data capture unit Available Not supported

12-bit A/D converter

ANOOO to 007
(unit 0: 8 channels)
AN100 to 113

ANOOO to 007 (unit O: 8 channels)
AN100 to 120 (unit 1: 21 channels)

(unit 1: 14
channels)
12-bit D/A converter Ch.0and 1 Ch.1
Temperature sensor Available
CRC calculator Available
Data operation circuit Available
Clock frequency accuracy measurement circuit Available
AES 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 1.4 Pin Functions (4/8)

Classifications Pin Name 1/0 Description
Serial communications e Asynchronous mode/clock synchronous mode
interface (SClg) SCKO to SCK7 1/0 Input/output pins for the clock
RXDO to RXD7 Input Input pins for received data
TXDO to TXD7 Output  Output pins for transmitted data
CTSO# to CTS7# Input Input pins for controlling the start of transmission and reception
RTSO0# to RTS7# Output  Output pins for controlling the start of transmission and
reception
e Simple 12C mode
SSCLO to SSCL7 110 Input/output pins for the 12C clock
SSDAO to SSDA7 1/0 Input/output pins for the 12C data
e Simple SPI mode
SCKO to SCK7 1/0 Input/output pins for the clock
SMISOO0 to SMISO7 I/O Input/output pins for slave transmission of data
SMOSIO0 to SMOSI7 /10 Input/output pins for master transmission of data
SSO0# to SS7# Input Chip-select input pins
Serial communications e Asynchronous mode/clock synchronous mode
interface (SCIh) SCK12 1/0 Input/output pin for the clock
RXD12 Input Input pin for received data
TXD12 Output  Output pin for transmitted data
CTS12# Input Input pin for controlling the start of transmission and reception
RTS12# Output  Output pin for controlling the start of transmission and reception
¢ Simple 12C mode
SSCL12 1/0 Input/output pin for the 12C clock
SSDA12 1/0 Input/output pin for the 12C data
e Simple SPI mode
SCK12 1/10 Input/output pin for the clock
SMISO12 /10 Input/output pin for slave transmission of data
SMOSI12 1/0 Input/output pin for master transmission of data
SS12# Input Chip-select input pin
o Extended serial mode
RXDX12 Input Input pin for received data
TXDX12 Output  Output pin for transmitted data
SIOX12 /10 Input/output pin for received or transmitted data
Serial communications SCK8 to SCK11 /10 Input/output pins for the clock
|(nst(e:r|fFa:;e with FIFO RXD8 to RXD11 Input Input pins for received data
TXD8 to TXD11 Output  Output pins for transmitted data
CTS8# to CTS11# Input Input pins for controlling the start of transmission and reception
RTS8# to RTS11# Output  Output pins for controlling the start of transmission and
reception
12C bus interface SCLO[FM+], SCL2 1/0 Input/output pins for clocks. Bus can be directly driven by the N-
channel open drain
SDAO[FM+], SDA2 /10 Input/output pins for data. Bus can be directly driven by the N-
channel open drain
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RX64M Group 1. Overview

Table 1.4 Pin Functions (5/8)

Classifications Pin Name 110 Description
Ethernet controller REF50CKO0, REF50CK1 Input 50-MHz reference clocks. These pins input reference signals for
transmission/reception timings in RMII mode.
RMIIO_CRS_DV, Input Indicate that there are carrier detection signals and valid
RMII1_CRS_DV receive data on RMII_RXD1 and RMII_RXDO in RMII mode.

RMIIO_TXDO0, RMIIO_TXD1, Output  2-bit transmit data in RMIl mode
RMII1_TXDO, RMII1_TXD1

RMIIO_RXDO, RMIIO_RXD1, Input 2-bit receive data in RMII mode
RMII1_RXDO, RMII1_RXD1

RMIIO_TXD_EN, Output  Output pins for data transmit enable signals in RMII mode
RMII1_TXD_EN

RMIIO_RX_ER, Input Indicate an error has occurred during reception of data in RMII
RMII1_RX_ER mode.

ETO_CRS, Input Carrier detection/data reception enable pins

ET1_CRS

ETO_RX_DV, Input Indicate that there are valid receive data on ET_ERXD3 to
ET1 RX_DV ET_ERXDO.

ETO_EXOUT, Output  General-purpose external output pins

ET1_EXOUT

ETO_LINKSTA Input Input link status from the PHY-LSI.

ET1 LINKSTA

ETO_ETXDO to ETO_ETXD3, Output 4 bits of MIl transmit data
ET1_ETXDO to ET1_ETXD3

ETO_ERXDO to ETO_ERXD3, Input 4 bits of Ml receive data
ET1_ERXDO to ET1_ERXD3

ETO_TX_EN, Output  Transmit enable pins. Function as signals indicating that

ET1_TX_EN transmit data is ready on ET_ETXD3 to ET_ETXDO.

ETO_TX_ER, Output  Transmit error pins. Function as signals notifying the PHY-LSI of

ET1_TX_ER an error during transmission.

ETO_RX_ER, Input Receive error pins. Function as signals to recognize an error

ET1_RX_ER during reception.

ETO_TX_CLK, Input Transmit clock pins. These pins input reference signals for

ET1_TX_CLK output timings from ET_TX_EN, ET_ETXD3 to ET_ETXDO, and
ET_TX_ER.

ETO_RX_CLK, Input Receive clock pins. These pins input reference signals for input

ET1_RX_CLK timings to ET_RX_DV, ET_ERXD3 to ET_ERXDO, and
ET_RX_ER.

ETO_COL, ET1_COL Input Input collision detection signals.

ETO_WOL, ET1_WOL Output Receive Magic packets.

ETO_MDC, ET1_MDC Output  Output reference clock signals for information transfer via
ET_MDIO.

ETO_MDIO, ET1_MDIO /10 Input or output bidirectional signals for exchange of

management information between this MCU and the PHY-LSI.
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RX64M Group

1. Overview

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (2/5)
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, (QSP!I, SDHI, S12ADC,
TFLGA | Control /0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSl) MMCIF, PDC) | Interrupt | R12DA
c9 PD7 D7[A7/D7] MTIC5U/POEO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QIO1-B/QMI-B
C10 P63 CS3#/CASH
c11 PEO D8[A8/DS8] MTIOC3D/ SCK12 MMC_D4-B ANEX0
GTIOC2B-A
C12 P70 SDCLK
C13 VSSs
D1 P00 TMRIO TXD6/SMOSI6/SSDA6G IRQ8 AN118
D2 PF5 IRQ4
D3 P03 IRQ11 DAO
D4 PO1 TMCIO RXD6/SMISO6/SSCL6 IRQ9 AN119
D5 vce
D6 P93 A19 POEO# CTSTH#IRTST#/SST# AN117
D7 PD5 DS5[AS/D5] MTIC5W/MTIOC8C/ MMC_CLK-B/ | IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
D8 P60 CSo#
D9 P64 CS4#/WE#
D10 PE7 D15[A15/D15] | MTIOC6A/ MMC_RES#-B/ | IRQ7 AN105
GTIOC3A-E/TOC1 SDHI_WP-B
D11 vce
D12 PES D13[A13/D13] | MTIOC4C/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
GTIOCOA-A REF50CKO
D13 PE6 D14[A14/D14] | MTIOC6C/GTIOC3B- MMC_CD-B/ IRQ6 AN104
E/TIC1 SDHI_CD-B
E1l VSSs
E2 VCL
E3 PJ5 POES# CTS2#/RTS2#/SS2#
E4 EMLE
E5 P44 IRQ12- AN004
DS
E10 PAO AO/BCO# MTIOC4A/MTIOC6D/ | SSLA1-B/
GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMIIO_TXD_EN
E1l P66 CS6#/DQMO | MTIOCT7D/ CTX2
GTIOC2B-C
E12 P65 CS5#/CKE
E13 P67 CS7#/DQM1 | MTIOCT7C/ CRX2 IRQ15
GTIOC1B-C
F1 XCIN
F2 XCOoUuT
F3 PJ3 EDACK1 MTIOC3C ETO_EXOUT/CTS6#/
RTS6#/CTSO#/RTSO#/
SS6#/SS0#
F4 VBATT
F10 PA3 A3 MTIOCOD/MTCLKD/ | RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/ETO_MDIO
F11 VSS
F12 PAL Al MTIOCOB/MTCLKC/ | SCK5/SSLA2-B/ IRQ11
MTIOC7B/ ETO_WOL
GTIOC2A-C/TIOCBO/
PO17
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RX64M Group 2.CPU

2.1 General-Purpose Registers (RO to R15)

This CPU has sixteen 32-bit general-purpose registers (R0 to R15). R0 to R15 can be used as data registers or address
registers.

RO, a general-purpose register, also functions as the stack pointer (SP).

The stack pointer is switched to operate as the interrupt stack pointer (ISP) or user stack pointer (USP) by the value of the
stack pointer select bit (U) in the processor status word (PSW).

2.2 Control Registers

(1) Interrupt Stack Pointer (ISP) / User Stack Pointer (USP)

The stack pointer (SP) can be either of two types, the interrupt stack pointer (ISP) or the user stack pointer (USP).
Whether the stack pointer operates as the ISP or USP depends on the value of the stack pointer select bit (U) in the
processor status word (PSW).

(2) Exception Table Register (EXTB)

The exception table register (EXTB) specifies the address where the exception vector table starts.

(3) Interrupt Table Register (INTB)

The interrupt table register (INTB) specifies the address where the interrupt vector table starts.

(4) Program Counter (PC)
The program counter (PC) indicates the address of the instruction being executed.

(5) Processor Status Word (PSW)

The processor status word (PSW) indicates the results of instruction execution or the state of the CPU.

(6) Backup PC (BPC)
The backup PC (BPC) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the program counter (PC) are saved in the BPC register.

(7) Backup PSW (BPSW)

The backup PSW (BPSW) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the processor status word (PSW) are saved in the BPSW. The
allocation of bits in the BPSW corresponds to that in the PSW.

(8) Fast Interrupt Vector Register (FINTV)

The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.
The FINTYV register specifies a branch destination address when a fast interrupt has been generated.

(9) Floating-Point Status Word (FPSW)

The floating-point status word (FPSW) indicates the results of floating-point operations.

When an exception handling enable bit (Ej) enables the exception handling (Ej = 1), the exception cause can be identified
by checking the corresponding Cj flag in the exception handling routine. If the exception handling is masked (Ej = 0), the
occurrence of exception can be checked by reading the Fj flag at the end of a series of processing. Once the Fj flag has
been set to 1, this value is retained until it is cleared to 0 by software (j = X, U, Z, O, or V).
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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) (23 /67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 AO30h |SCI1 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 A0O32h |SCI1 Modulation Duty Register MDDR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A040h | SCI2 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AO41h |SCI2 Bit Rate Register BRR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A042h | SCI2 Serial Control Register SCR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A043h | SCI2 Transmit Data Register TDR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AO44h | SCI2 Serial Status Register SSR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A045h | SCI2 Receive Data Register RDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A046h | SMCI2 |Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A047h | SCI2 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A048h | SCI2 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A049h | SCI2 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AO4Ah |SCI2 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A0O4Bh | SCI2 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AO4Ch | SCI2 12C Status Register SISR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A04Dh | SCI2 SPI Mode Register SPMR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AO4Eh |SCI2 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AO4Fh | SCI2 Transmit Data Register L TDRL 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AO4Eh | SCI2 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 AO50h | SCI2 Receive Data Register H RDRH 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AO51h |SCI2 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AO50h | SCI2 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 AO52h | SCI2 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A060Oh | SCI3 Serial Mode Register SMR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AO61h |SCI3 Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A0O62h | SCI3 Serial Control Register SCR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A063h | SCI3 Transmit Data Register TDR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A064h | SCI3 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AO65h | SCI3 Receive Data Register RDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A066h | SMCI3 |Smart Card Mode Register SCMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A0O67h | SCI3 Serial Extended Mode Register SEMR 8 8 2,3PCLKB 2ICLK SClg,
SClh
RO1DS0173EJ0110 Rev.1.10 RENESAS Page 94 of 228

Oct 24, 2016



RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (35/67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C158h |MPC P30 Pin Function Control Register P30PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C159h |MPC P31 Pin Function Control Register P31PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C15Ah |MPC P32 Pin Function Control Register P32PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C15Bh |MPC P33 Pin Function Control Register P33PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C15Ch |MPC P34 Pin Function Control Register P34PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C160h |MPC P40 Pin Function Control Register P40PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C161h |MPC P41 Pin Function Control Register P41PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C162h |MPC P42 Pin Function Control Register P42PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C163h |MPC P43 Pin Function Control Register P43PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C164h |MPC P44 Pin Function Control Register P44PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C165h |MPC P45 Pin Function Control Register P45PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C166h |MPC P46 Pin Function Control Register P46PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C167h |MPC P47 Pin Function Control Register P47PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C168h |MPC P50 Pin Function Control Register P50PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C169h |MPC P51 Pin Function Control Register P51PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C16Ah |MPC P52 Pin Function Control Register P52PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C16Ch |MPC P54 Pin Function Control Register P54PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C16Dh |MPC P55 Pin Function Control Register P55PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C16Eh |MPC P56 Pin Function Control Register P56PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C170h |MPC P60 Pin Function Control Register P60PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C176h |MPC P66 Pin Function Control Register P66PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C177h |MPC P67 Pin Function Control Register P67PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C179h |MPC P71 Pin Function Control Register P71PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C17Ah |MPC P72 Pin Function Control Register P72PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C17Bh |MPC P73 Pin Function Control Register P73PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C17Ch |MPC P74 Pin Function Control Register P74PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C17Dh |MPC P75 Pin Function Control Register P75PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C17Eh |MPC P76 Pin Function Control Register P76PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C17Fh |MPC P77 Pin Function Control Register P77PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C180h |MPC P80 Pin Function Control Register P8OPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C181h |MPC P81 Pin Function Control Register P81PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C182h |MPC P82 Pin Function Control Register P82PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C183h |MPC P83 Pin Function Control Register P83PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C186h |MPC P86 Pin Function Control Register P86PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C187h |MPC P87 Pin Function Control Register P87PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C188h |MPC P90 Pin Function Control Register P90PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C189%h |MPC P91 Pin Function Control Register P91PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C18Ah |MPC P92 Pin Function Control Register P92PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C18Bh |MPC P93 Pin Function Control Register P93PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C18Ch |MPC P94 Pin Function Control Register P94PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C18Dh |MPC P95 Pin Function Control Register PI95PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C18Eh |MPC P96 Pin Function Control Register P96PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C18Fh |MPC P97 Pin Function Control Register P97PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C190h |MPC PAO Pin Function Control Register PAOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C191h |MPC PA1 Pin Function Control Register PA1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C192h |MPC PA2 Pin Function Control Register PA2PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C193h |MPC PA3 Pin Function Control Register PA3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C194h |MPC PA4 Pin Function Control Register PA4PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C195h |MPC PA5 Pin Function Control Register PA5PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C196h |MPC PAG6 Pin Function Control Register PA6PFS 8 8 2, 3 PCLKB 2 ICLK MPC
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (41 /67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0009 1852h |CAN1 [Mailbox Search Status Register MSSR 8 8 2,3PCLKB 2ICLK CAN
0009 1853h |CAN1 [Mailbox Search Mode Register MSMR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 1854h |CAN1 |Time Stamp Register TSR 16 16 2,3 PCLKB 2 ICLK CAN
0009 1856h |CAN1 |Acceptance Filter Support Register AFSR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 1858h |CAN1 [Test Control Register TCR 8 8 2,3PCLKB 2ICLK CAN
0009 2200hto | CAN2 | Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2,3PCLKB 2 ICLK CAN
0009 23FFh 32+
0009 2400hto | CAN2 | Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2,3 PCLKB 2ICLK CAN
0009 241Fh 32
0009 2420h |CAN2 |FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 2424h |CAN2 FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 2428h |CAN2 |Mask Invalid Register MKIVLR 32 8,3126, 2, 3 PCLKB 2 ICLK CAN
0009 242Ch |CAN2 Mailbox Interrupt Enable Register MIER 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 2820hto | CAN2 | Message Control Registers 0 to 31 MCTLO to 31 8 8 2, 3 PCLKB 2 ICLK CAN
0009 283Fh
0009 2840h [CAN2 [ Control Register CTLR 16 8,16 2, 3 PCLKB 2ICLK CAN
0009 2842h |CAN2 | Status Register STR 16 8,16 2,3PCLKB 2 ICLK CAN
0009 2844h |CAN2 | Bit Configuration Register BCR 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 2848h |CAN2 |Receive FIFO Control Register RFCR 8 8 2,3PCLKB 2ICLK CAN
0009 2849h |CAN2 |Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 284Ah |CAN2 [Transmit FIFO Control Register TFCR 8 8 2,3 PCLKB 2ICLK CAN
0009 284Bh |CAN2 | Transmit FIFO Pointer Control Register TFPCR 8 8 2,3PCLKB 2 ICLK CAN
0009 284Ch |CAN2 | Error Interrupt Enable Register EIER 8 8 2, 3 PCLKB 2ICLK CAN
0009 284Dh |CAN2 |Error Interrupt Factor Judge Register EIFR 8 8 2,3PCLKB 2ICLK CAN
0009 284Eh |CAN2 |Receive Error Count Register RECR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 284Fh |CAN2 |Transmit Error Count Register TECR 8 8 2,3 PCLKB 2ICLK CAN
0009 2850h |CAN2 |Error Code Store Register ECSR 8 8 2,3 PCLKB 2ICLK CAN
0009 2851h |CAN2 [Channel Search Support Register CSSR 8 8 2, 3 PCLKB 2ICLK CAN
0009 2852h |CAN2 |[Mailbox Search Status Register MSSR 8 8 2,3PCLKB 2 ICLK CAN
0009 2853h |CAN2 |[Mailbox Search Mode Register MSMR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 2854h |CAN2 |Time Stamp Register TSR 16 8,16 2,3 PCLKB 2 ICLK CAN
0009 2856h |CAN2 |Acceptance Filter Support Register AFSR 16 8,16 2, 3 PCLKB 2 ICLK CAN
0009 2858h | CAN2 |Test Control Register TCR 8 8 2,3PCLKB 2ICLK CAN
0009 4200h |CMTWO | Timer Start Register CMWSTR 16 16 2,3PCLKB 2 ICLK CMTW
0009 4204h | CMTWO | Timer Control Register CMWCR 16 16 2, 3 PCLKB 2ICLK CMTW
0009 4208h | CMTWO | Timer I/O Control Register CMWIOR 16 16 2,3 PCLKB 2 ICLK CMTW
0009 4210h |CMTWO | Timer Counter CMWCNT 32 32 2,3 PCLKB 2ICLK CMTW
0009 4214h  |CMTWO | Compare Match Constant Register CMWCOR 32 32 2, 3PCLKB 2ICLK CMTW
0009 4218h |CMTWO | Input Capture Register O CMWICRO 32 32 2,3 PCLKB 2ICLK CMTW
0009 421Ch [CMTWO | Input Capture Register 1 CMWICR1 32 32 2, 3PCLKB 2ICLK CMTW
0009 4220h  |CMTWO | Output Compare Register 0 CMWOCRO 32 32 2,3 PCLKB 2ICLK CMTW
0009 4224h CMTWO | Output Compare Register 1 CMWOCR1 32 32 2,3 PCLKB 2ICLK CMTW
0009 4280h |CMTW1 | Timer Start Register CMWSTR 16 16 2,3 PCLKB 2 ICLK CMTW
0009 4284h |CMTW!1 | Timer Control Register CMWCR 16 16 2,3 PCLKB 2ICLK CMTW
0009 4288h |CMTW1 | Timer I/O Control Register CMWIOR 16 16 2, 3PCLKB 2ICLK CMTW
0009 4290h |CMTW1 | Timer Counter CMWCNT 32 32 2, 3 PCLKB 2ICLK CMTW
0009 4294h |CMTW1 | Compare Match Constant Register CMWCOR 32 32 2, 3 PCLKB 2 ICLK CMTW
0009 4298h |CMTWa1 |Input Capture Register O CMWICRO 32 32 2,3PCLKB 2 ICLK CMTW
0009 429Ch |CMTW!1 | Input Capture Register 1 CMWICR1 32 32 2,3 PCLKB 2ICLK CMTW
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (59 / 67)

Module Register Number |Access Number of Access Cycles Related

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

000C 4C50h |EPTPC |[Announce Message Flag Field Setting Register ANFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C54h EPTPC Sync Message Flag Field Setting Register SYNFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC

000C 4C58h EPTPC Delay_Req Message Flag Field Setting Register DYRQFR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4C5Ch EPTPC Delay_Resp Message Flag Field Setting Register DYRPFR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPC

000C 4C60h |EPTPC [SYNFP Local Clock ID Registers SYCIDRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C64h |EPTPC [SYNFP Local Clock ID Registers SYCIDRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C68h |EPTPC [SYNFP Local Port Number Register SYPNUMR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C80h |EPTPC |SYNFP Register Value Load Directive Register SYRVLDR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C90h EPTPC SYNFP Reception Filter Register 1 SYRFL1IR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4C94h EPTPC SYNFP Reception Filter Register 2 SYRFL2R 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPC

000C 4C98h EPTPC SYNFP Transmission Enable Register SYTRENR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4CAOh |EPTPC |Master Clock ID Register MTCIDU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CA4h |EPTPC |Master Clock ID Register MTCIDL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CA8h |EPTPC |[Master Clock Port Number Register MTPID 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CCOh EPTPC SYNFP Transmission Interval Setting Register SYTLIR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4CC4h |EPTPC [SYNFP Received logMessagelnterval Value SYRLIR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
1 Indication Register

000C 4CC8h EPTPC offsetFromMaster Value Register OFMRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4CCCh |EPTPC |offsetFromMaster Value Register OFMRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CDOh |EPTPC |meanPathDelay Value Register MPDRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CD4h |EPTPC |meanPathDelay Value Register MPDRL 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
1

000C 4CEOh EPTPC grandmasterPriority Field Setting Register GMPR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4CE4h EPTPC grandmasterClockQuality Field Setting Register GMCQR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4CE8h EPTPC grandmasterldentity Field Setting Registers GMIDRU 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPC

000C 4CECh |EPTPC [grandmasterldentity Field Setting Registers GMIDRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CFOh |EPTPC |currentUtcOffset/timeSource Field Setting Register CUOTSR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CF4h |EPTPC |stepsRemoved Field Setting Register SRR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
1

000C 4D00h |EPTPC |PTP-primary Message Destination MAC Address PPMACRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1 Setting Registers

000C 4D04h |EPTPC |PTP-primary Message Destination MAC Address PPMACRL 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
1 Setting Registers

000C 4D08h EPTPC PTP-pdelay Message MAC Address Setting Registers | PDMACRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4DOCh |EPTPC |PTP-pdelay Message MAC Address Setting Registers | PDMACRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4D10h |EPTPC |PTP Message EtherType Setting Register PETYPER 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1
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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 4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (63 /67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 042Ah |USBA |DOFIFO Port Control Register DOFIFOCTR 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 042Ch |USBA |D1FIFO Port Select Register D1FIFOSEL 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 042Eh |USBA |D1FIFO Port Control Register D1FIFOCTR 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 0430h |USBA |Interrupt Enable Register 0 INTENBO 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 0432h |USBA |Interrupt Enable Register 1 INTENB1 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 0436h |[USBA [BRDY Interrupt Enable Register BRDYENB 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 0438h |USBA |NRDY Interrupt Enable Register NRDYENB 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 043Ah |USBA [BEMP Interrupt Enable Register BEMPENB 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 043Ch |USBA |SOF Output Configuration Register SOFCFG 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 043Eh |USBA |PHY Setting Register PHYSET 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 0440h |USBA Interrupt Status Register 0 INTSTSO 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 0442h |USBA Interrupt Status Register 1 INTSTS1 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 0446h |USBA BRDY Interrupt Status Register BRDYSTS 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 0448h |USBA [NRDY Interrupt Status Register NRDYSTS 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 044Ah |USBA BEMP Interrupt Status Register BEMPSTS 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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RX64M Group 4. 1/0 Registers

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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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 5. Electrical Characteristics

CSRWAIT:2
RDON:1
PR N CSROFF:2
CSON:0
Tw1 Twe Tend T Th2
e _f\_f N/ \f _f \_J
Byte strobe mode
PEEN tAD [ t/-‘\D
A23 to AO
1-write strobe mode
<> tAD > tAD
A23to Al

<> tBCD tBCD
BC3# to BCO# _\

Common to both byte strobe mode
and 1-write strobe mode

> tCSD tCSD
CS7# to CSO0#

IRSD tRSD
<> <>
RD# (Read) [
tros <«—> troH
D31 to DO (Read)

Figure 5.18 External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)
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RX64M Group 5. Electrical Characteristics

ACT RD  RD RD  RD PRA
S AT AT AT AR AV AR AR AV AR AR AR AY,
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[ Smd
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Al8 10 A0 }azresi((cdu r(l:gddre ), c1 C2 C3 *
tap2 | tap2 tapz2 |tap2 tap2
Smd
AP+l ] prA \
_3( \ *
T
tcsp2 [tespz |tesp2 tesp2 tesp2
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t t
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twep | twep
Lad Smd
WE#
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CKE
tbomp toomp
_H
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T T
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OO
D31 to DO . :>-<: D
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.25 SDRAM Space Multiple Read Bus Timing
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RX64M Group 5. Electrical Characteristics

Table 5.32 SCl and SCIF 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.

Item Symbol Min.*1 Max.*1 Unit*? Cor-:-(jeizt()ns
SCI Input clock cycle Asynchronous tseye 4 — tppeyc | Figure 5.44
Clock 6 —
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 5 ns
Input clock fall time tsckf — 5 ns
Output clock cycle Asynchronous™ | tgeyc 8 — tpacyc
Clock 4 —
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 5 ns
Output clock fall time tscks — 5 ns
Transmit data delay time Clock trxp — 28 ns Figure 5.45
synchronous
Receive data setup time Clock trxs 15 — ns
synchronous
Receive data hold time Clock tRxH 5 — ns
synchronous
SCIF Input clock cycle Asynchronous tseye 4 — tpacyc | Figure 5.44
Clock 12 —
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 5 ns
Input clock fall time tsckf — 5 ns
Output clock cycle Asynchronous™ | tgeyc 8 — tpacyc
Clock 4 —
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 5 ns
Output clock fall time tsckf — 5 ns
Transmit data delay time Master trxD — 10 ns Figure 5.45
Slave — 4 X tppcyc + 20
Receive data setup time Master trxs 3 X tppcyc + 20 — ns
Slave tpacyc + 10 —
Receive data hold time Master trRxH -3 X tppacyc t5 — ns
Slave 2 X tppcyc + 10 —
Note 1. tpgcyc: PCLKB cycle; tpacyc: PCLKA cycle
Note 2. When the SEMR.ABCS and SEMR.BGDM bits are set to 1
Note 3. When the SEMR.ABCS0 and SEMR.BGDM bits are set to 1
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RX64M Group 5. Electrical Characteristics

V|H j B
SDAO to SDA3 A

n 7 -

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

\ T )vl

SCLO to SCL3 & \
pxt s+ T s T pst
tscL
tsr—> [ tsr tspas
tscL
< tspan

Test conditions

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

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

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

Figure 5.56  RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
Timing
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RX64M Group 5. Electrical Characteristics
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Figure 5.68  MIl Transmission Timing (Conflict Occurrence)
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Figure 5.69  MIl Reception Timing (Normal Operation)
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Figure 5.70  MIl Reception Timing (Error Occurrence)
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