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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"

Active
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CANbus, EBI/EMI, Ethernet, I12C, MMC/SD, QSPI, SCI, SPI, SSI, USB OTG
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111
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FLASH
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512K x 8
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RX71M Group 1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline, and Table 1.2 gives a comparison of the functions of products in different
packages.

Table 1.1 shows the outline of maximum specifications, and the number of peripheral module channels differs
depending on the pin number on the package and the code flash memory capacity. For details, see Table 1.2,
Comparison of Functions for Different Packages.

Table 1.1 Outline of Specifications (1/10)

Classification ~ Module/Function Description
CPU CPU

Maximum operating frequency: 240 MHz
32-bit RX CPU (RXv2)

Minimum instruction execution time: One instruction per state (cycle of the system
clock)

Address space: 4-Gbhyte linear

Register set of the CPU

General purpose: Sixteen 32-bit registers
Control: Ten 32-bit registers

Accumulator: Two 72-bit registers

Basic instructions: 75

Floating-point instructions: 11

DSP instructions: 23

Addressing modes: 11

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian
On-chip 32-bit multiplier: 32 x 32 — 64 bits

e On-chip divider: 32 / 32 — 32 bits

Barrel shifter: 32 bits

FPU e Single precision (32-bit) floating point
» Data types and floating-point exceptions in conformance with the IEEE754 standard
Memory Code flash memory e Capacity: 2 Mbytes, 2.5 Mbytes, 3 Mbytes, 4 Mbytes

No-wait access at up to 120 MHz, single wait access at frequencies above 120 MHz
No-wait access to instructions and operands when the AFU is hit in operation at 240
MHz

On-board programming: Four types

Off-board programming (parallel programmer mode)

The trusted memory (TM) function protects against the reading of programs from blocks
8and 9.

Data flash memory Capacity: 64 Kbytes

Programming/erasing: 100,000 times

RAM e Capacity: 512 Kbytes
e 0000 0000h to 0003 FFFFh (256 Kbytes): 240 MHz No-wait access
0004 0000h to 0007 FFFFh (256 Kbytes): No-wait access at up to 120 MHz, single wait
access at frequencies above 120 MHz
RAM with ECC e Capacity: 32 Kbytes

Single wait access at up to 120 MHz, two wait accesses for reading and three wait
accesses for writing at frequencies above 120 MHz
SEC-DED (single error correction/double error detection)

Standby RAM Capacity: 8 Kbytes

Operation synchronized with PCLKB: Up to 60 MHz, two-cycle access
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RX71M Group 1. Overview
Table 1.10 List of Pin and Pin Functions (100-Pin LQFP) (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, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LQFP Contro 1/O Port CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
30 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/ SMISO3/SSDA1/
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/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCB5/TCLKA/ CTX1/
TMRI2/PO15 USBO_OVRCURA
33 P13 MTIOCOB/TIOCAS5/ 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#/SS2#/
CTX1/ETO_LINKSTA
41 P53 BCLK
42 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
43 P51 WR1#/BC1#/ SCK2/SSLB2-A
WAIT#
44 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
45 UB PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/MISOA-A/ IRQ14
GTIOC3A-D/TMO2/ ETO_COL
TOCO0/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-D/TMRI2/ RTS8#/ETO_ETXD2
PO29
48 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/
GTETRG-D/TMCI1/ SSLAO-A/
PO25/POEO# ETO_TX_CLK
49 PC3 Al19 MTIOCA4D/ TXD5/SMOSI5/
GTIOC1B-D/TCLKB/ SSDAS/ETO_TX_ER
PO24
50 PC2 Al8 MTIOC4B/ RXD5/SMISO5/
GTIOC2B-D/TCLKA/ SSCL5/SSLA3-A/
PO21 ETO_RX_DV
51 PC1 Al7 MTIOC3A/TCLKD/ SCK5/SSLA2-A/ IRQ12
PO18 ETO_ERXD2
52 PCO A16 MTIOC3C/TCLKC/ CTS5#/RTS5#/SS5#/ IRQ14
PO17 SSLA1-A/ETO_ERXD3
53 PB7 Al15 MTIOC3B/TIOCBS5/ TXD9/ETO_CRS/
PO31 RMIIO_CRS_DV
54 PB6 Al4 MTIOC3D/TIOCAS5/ RXD9/ETO_ETXD1/
PO30 RMIIO_TXD1
55 PB5 A13 MTIOC2A/MTIOC1B/ | SCKO/RTS9#/
TIOCB4/TMRI1/PO29/ | ETO_ETXDO/
POE4# RMIIO_TXDO
R01DS0249EJ0100 Rev.1.00 RENESANAS Page 63 of 228

Jan 15, 2015



RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O 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 A0O87h |SCl4 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A088h |SCl4 Noise Filter Setting Register SNFR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A089h |SCl4 12C Mode Register 1 SIMR1 8 8 2, 3PCLKB 2ICLK SClg,
SClh
0008 AOBAh |SCl4 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A0O8Bh |SCl4 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOBCh |SCl4 12C Status Register SISR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AO8Dh | SCl4 SPI Mode Register SPMR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOBEh |SCl4 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AO8Fh | SCl4 Transmit Data Register L TDRL 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOBEh | SCl4 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 A090h | SCl4 Receive Data Register H RDRH 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A091h |SCl4 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A0O90Oh [ SClI4 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 A092h [SCl4 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOAOh | SCI5 Serial Mode Register SMR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOA1h |SCI5 Bit Rate Register BRR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOA2h | SCI5 Serial Control Register SCR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOA3h |SCI5 Transmit Data Register TDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOA4h [SCI5 Serial Status Register SSR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOA5h [ SCI5 Receive Data Register RDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOA6h |SCI5 Smart Card Mode Register SCMR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOA7h | SCI5 Serial Extended Mode Register SEMR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOA8h | SCI5 Noise Filter Setting Register SNFR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOASh | SCI5 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOAAh | SCI5 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOABh | SCI5 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOACh |SCI5 12C Status Register SISR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOADh | SCI5 SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOAEh | SCI5 Transmit Data Register H TDRH 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOAFh |SCI5 Transmit Data Register L TDRL 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOAEh |[SCI5 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (26 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 AC48h | SDHI SDHI Clock Control Register SDCLKCR 32 32 2to 3 PCLKB 2 ICLK SDHI
0008 ACACh | SDHI Transfer Data Size Register SDSIZE 32 32 2 to 3 PCLKB 2 ICLK SDHI
0008 AC50h | SDHI Card Access Option Register SDOPT 32 32 2to 3 PCLKB 2 ICLK SDHI
0008 AC58h | SDHI SD Error Status Register 1 SDERSTS1 32 32 2 to 3 PCLKB 2 ICLK SDHI
0008 AC5Ch | SDHI SD Error Status Register 2 SDERSTS2 32 32 2to 3 PCLKB 2 ICLK SDHI
0008 AC60h | SDHI SD Buffer Register SDBUFR 32 32 2to 3 PCLKB 2 ICLK SDHI
0008 AC68h | SDHI SDIO Mode Control Register SDIOMD 32 32 2 to 3 PCLKB 2 ICLK SDHI
0008 AC6Ch | SDHI SDIO Status Register SDIOSTS 32 32 2to 3 PCLKB 2 ICLK SDHI
0008 AC70h | SDHI SDIO Interrupt Mask Register SDIOIMSK 32 32 2 to 3 PCLKB 2 ICLK SDHI
0008 ADBOh | SDHI DMA Transfer Enable Register SDDMAEN 32 32 2to 3 PCLKB 2 ICLK SDHI
0008 ADCOh | SDHI SDHI Software Reset Register SDRST 32 32 2to 3 PCLKB 2I1CLK SDHI
0008 ADC4h | SDHI Version Register SDVER 32 32 2to 3 PCLKB 2 ICLK SDHI
0008 ADEOh | SDHI Swap Control Register SDSWAP 32 32 2to 3 PCLKB 2I1CLK SDHI
0008 BOOOh |CAC CAC Control Register 0 CACRO 8 8 2,3PCLKB 2 ICLK CAC
0008 BOO1h |CAC CAC Control Register 1 CACR1 8 8 2,3 PCLKB 2ICLK CAC
0008 BOO2h |CAC CAC Control Register 2 CACR2 8 8 2,3PCLKB 2ICLK CAC
0008 BOO3h |CAC CAC Interrupt Request Enable Register CAICR 8 8 2,3PCLKB 2 ICLK CAC
0008 BOO4h |CAC CAC Status Register CASTR 8 8 2, 3PCLKB 2ICLK CAC
0008 BOO6h |CAC CAC Upper-Limit Value Setting Register CAULVR 16 16 2,3 PCLKB 2 ICLK CAC
0008 BO08h |CAC CAC Lower-Limit Value Setting Register CALLVR 16 16 2, 3 PCLKB 2 ICLK CAC
0008 BOOAh |CAC CAC Counter Buffer Register CACNTBR 16 16 2,3PCLKB 2ICLK CAC
0008 BO8Oh |DOC DOC Control Register DOCR 8 8 2,3 PCLKB 2ICLK DOC
0008 B0O82h |DOC DOC Data Input Register DODIR 16 16 2,3 PCLKB 2ICLK DOC
0008 BO84h |DOC DOC Data Setting Register DODSR 16 16 2,3PCLKB 2 ICLK DOC
0008 B100h [ELC Event Link Control Register ELCR 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B101h |ELC Event Link Setting Register 0 ELSRO 8 8 2,3 PCLKB 2ICLK ELC
0008 B104h |ELC Event Link Setting Register 3 ELSR3 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B105h |ELC Event Link Setting Register 4 ELSR4 8 8 2,3PCLKB 2 ICLK ELC
0008 B108h |ELC Event Link Setting Register 7 ELSR7 8 8 2,3PCLKB 2 ICLK ELC
0008 B10Bh |[ELC Event Link Setting Register 10 ELSR10 8 8 2, 3 PCLKB 2ICLK ELC
0008 B10Ch |ELC Event Link Setting Register 11 ELSR11 8 8 2,3PCLKB 2 ICLK ELC
0008 B10Dh |ELC Event Link Setting Register 12 ELSR12 8 8 2, 3 PCLKB 2ICLK ELC
0008 B10OEh |ELC Event Link Setting Register 13 ELSR13 8 8 2,3 PCLKB 2ICLK ELC
0008 B110h  |ELC Event Link Setting Register 15 ELSR15 8 8 2,3 PCLKB 2ICLK ELC
0008 B11lh ELC Event Link Setting Register 16 ELSR16 8 8 2, 3 PCLKB 2ICLK ELC
0008 B113h |ELC Event Link Setting Register 18 ELSR18 8 8 2,3PCLKB 2 ICLK ELC
0008 B114h |ELC Event Link Setting Register 19 ELSR19 8 8 2, 3 PCLKB 2ICLK ELC
0008 B115h  |ELC Event Link Setting Register 20 ELSR20 8 8 2,3 PCLKB 2ICLK ELC
0008 B116h |ELC Event Link Setting Register 21 ELSR21 8 8 2,3 PCLKB 2ICLK ELC
0008 B117h |ELC Event Link Setting Register 22 ELSR22 8 8 2,3 PCLKB 2ICLK ELC
0008 B118h |ELC Event Link Setting Register 23 ELSR23 8 8 2,3PCLKB 2 ICLK ELC
0008 B119h [ELC Event Link Setting Register 24 ELSR24 8 8 2, 3 PCLKB 2ICLK ELC
0008 B11Ah |ELC Event Link Setting Register 25 ELSR25 8 8 2,3 PCLKB 2 ICLK ELC
0008 B11Bh |ELC Event Link Setting Register 26 ELSR26 8 8 2, 3 PCLKB 2ICLK ELC
0008 B11Ch |ELC Event Link Setting Register 27 ELSR27 8 8 2,3PCLKB 2 ICLK ELC
0008 B11Dh |ELC Event Link Setting Register 28 ELSR28 8 8 2,3 PCLKB 2ICLK ELC
0008 B11Fh |[ELC Event Link Option Setting Register A ELOPA 8 8 2, 3 PCLKB 2ICLK ELC
0008 B120h |ELC Event Link Option Setting Register B ELOPB 8 8 2,3 PCLKB 2 ICLK ELC
0008 B121h |[ELC Event Link Option Setting Register C ELOPC 8 8 2, 3 PCLKB 2ICLK ELC
0008 B122h |ELC Event Link Option Setting Register D ELOPD 8 8 2,3 PCLKB 2ICLK ELC
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RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (28 / 67)
Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 B323h |SCI12 |Control Register 2 CR2 8 8 2, 3 PCLKB 2ICLK SClh
0008 B324h |SCI12 |Control Register 3 CR3 8 8 2,3PCLKB 2 ICLK SClh
0008 B325h | SCI12 |Port Control Register PCR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B326h |SCI12 |Interrupt Control Register ICR 8 8 2,3PCLKB 2ICLK SClh
0008 B327h |SCI12 |Status Register STR 8 8 2,3 PCLKB 2ICLK SClh
0008 B328h |SCI12 |Status Clear Register STCR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B329h |SCI12 |Control Field 0 Data Register CFODR 8 8 2,3 PCLKB 2 ICLK SClh
0008 B32Ah [SCI12 | Control Field 0 Compare Enable Register CFOCR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B32Bh |SCI12 |Control Field O Receive Data Register CFORR 8 8 2,3PCLKB 2 ICLK SClh
0008 B32Ch |SCI12 |Primary Control Field 1 Data Register PCF1DR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Dh |SCI12 |Secondary Control Field 1 Data Register SCF1DR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Eh |SCI12 |Control Field 1 Compare Enable Register CF1CR 8 8 2,3PCLKB 2 ICLK SClh
0008 B32Fh |SCI12 |Control Field 1 Receive Data Register CF1RR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B330h |SCI12 |Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK SClh
0008 B331h |SCI12 |Timer Mode Register TMR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B332h |SCI12 |Timer Prescaler Register TPRE 8 8 2,3PCLKB 2ICLK SClh
0008 B333h |SCI12 |Timer Count Register TCNT 8 8 2,3PCLKB 2 ICLK SClh
0008 CO00h |PORTO |Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C001lh |PORT1 |Port Direction Register PDR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C002h |PORT2 |Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C003h |PORT3 | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 1/0 Ports
0008 C004h |PORT4 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C005h |PORTS5 | Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C006h |PORT6 |Port Direction Register PDR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C007h |PORT7 |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK 1/0 Ports
0008 C008h |PORTS8 |Port Direction Register PDR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 C009h | PORT9 |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK 1/0 Ports
0008 COOAh | PORTA |Port Direction Register PDR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C00Bh |PORTB | Port Direction Register PDR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 CO0OCh |PORTC | Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COODh |PORTD | Port Direction Register PDR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COOEh |PORTE |Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COOFh |PORTF |Port Direction Register PDR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 C010h |PORTG |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C012h |PORTJ |Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C020h |PORTO |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C021h |PORT1 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C022h |PORT2 |Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 1/0 Ports
0008 C023h |PORT3 |Port Output Data Register PODR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C024h |PORT4 |Port Output Data Register PODR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C025h | PORT5 | Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C026h |PORT6 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C027h |PORT7 |Port Output Data Register PODR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C028h |PORT8 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C029h |PORT9 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C02Ah | PORTA |Port Output Data Register PODR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C02Bh |PORTB | Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C02Ch |PORTC |Port Output Data Register PODR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C02Dh |PORTD | Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 CO2Eh |PORTE |Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 1/0 Ports
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0 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 C1A7h |MPC PC7 Pin Function Control Register PC7PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1A8h |MPC PDO Pin Function Control Register PDOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1A9h |MPC PD1 Pin Function Control Register PD1PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1AAh |MPC PD2 Pin Function Control Register PD2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1ABh |MPC PD3 Pin Function Control Register PD3PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1IACh |MPC PD4 Pin Function Control Register PD4PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1ADh |MPC PDS5 Pin Function Control Register PD5PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C1AEh |MPC PD6 Pin Function Control Register PD6PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1AFh |MPC PD7 Pin Function Control Register PD7PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1BOh |MPC PEO Pin Function Control Register PEOPFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1B1h |MPC PE1 Pin Function Control Register PE1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1B2h |MPC PE2 Pin Function Control Register PE2PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1B3h |MPC PE3 Pin Function Control Register PE3PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1B4h |MPC PE4 Pin Function Control Register PE4PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1B5h |MPC PES5 Pin Function Control Register PE5PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1B6h |MPC PE6 Pin Function Control Register PE6PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1B7h |MPC PE7 Pin Function Control Register PE7PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1B8h |MPC PFO Pin Function Control Register PFOPFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1B9h |MPC PF1 Pin Function Control Register PF1PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1BAh |MPC PF2 Pin Function Control Register PF2PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1BDh |MPC PF5 Pin Function Control Register PF5PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1COh |MPC PGO Pin Function Control Register PGOPFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1Cih |MPC PG1 Pin Function Control Register PG1PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1C2h |MPC PG2 Pin Function Control Register PG2PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1C3h |MPC PG3 Pin Function Control Register PG3PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1C4h |MPC PG4 Pin Function Control Register PGAPFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C1C5h |MPC PG5 Pin Function Control Register PG5PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1C6h |MPC PG6 Pin Function Control Register PG6PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1C7h |MPC PG7 Pin Function Control Register PG7PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1D3h |MPC PJ3 Pin Function Control Register PJ3PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1D5h |MPC PJ5 Pin Function Control Register PJ5PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C280h |SYSTE |Deep Standby Control Register DPSBYCR 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consumpti
on
0008 C282h |SYSTE |Deep Standby Interrupt Enable Register O DPSIERO 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consumpti
on
0008 C283h |SYSTE |Deep Standby Interrupt Enable Register 1 DPSIER1 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consumpti
on
0008 C284h |SYSTE |Deep Standby Interrupt Enable Register 2 DPSIER2 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consumpti
on
0008 C285h |SYSTE |Deep Standby Interrupt Enable Register 3 DPSIER3 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consumpti
on
0008 C286h |SYSTE |Deep Standby Interrupt Flag Register O DPSIFRO 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consumpti
on
0008 C287h |SYSTE |Deep Standby Interrupt Flag Register 1 DPSIFR1 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consumpti
on
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (38 /67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
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 2ICLK 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 2 ICLK 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 2ICLK CAN
0009 2854h [CAN2 |[Time Stamp Register TSR 16 8,16 2, 3 PCLKB 2ICLK CAN
0009 2856h |CAN2 |Acceptance Filter Support Register AFSR 16 8,16 2,3PCLKB 2 ICLK CAN
0009 2858h [CAN2 | Test Control Register TCR 8 8 2, 3 PCLKB 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 2 ICLK CMTW
0009 4208h | CMTWO | Timer I/O Control Register CMWIOR 16 16 2, 3PCLKB 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, 3 PCLKB 2ICLK CMTW
0009 4218h | CMTWO | Input Capture Register 0 CMWICRO 32 32 2,3 PCLKB 2 ICLK 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, 3PCLKB 2 ICLK CMTW
0009 4224h  |CMTWO [ Output Compare Register 1 CMWOCR1 32 32 2,3 PCLKB 2ICLK CMTW
0009 4280h |CMTWa1 | Timer Start Register CMWSTR 16 16 2, 3 PCLKB 2ICLK CMTW
0009 4284h |CMTWa1 | Timer Control Register CMWCR 16 16 2,3PCLKB 2 ICLK CMTW
0009 4288h |CMTW?1 | Timer I/O Control Register CMWIOR 16 16 2, 3 PCLKB 2 ICLK CMTW
0009 4290h CMTW!1 | Timer Counter CMWCNT 32 32 2,3PCLKB 2ICLK CMTW
0009 4294h |CMTW?1 [ Compare Match Constant Register CMWCOR 32 32 2, 3 PCLKB 2 ICLK CMTW
0009 4298h | CMTW1 |Input Capture Register 0 CMWICRO 32 32 2, 3PCLKB 2 ICLK CMTW
0009 429Ch |CMTWa1 |Input Capture Register 1 CMWICR1 32 32 2,3PCLKB 2 ICLK CMTW
0009 42A0h [CMTW1 | Output Compare Register 0 CMWOCRO 32 32 2, 3PCLKB 2ICLK CMTW
0009 42A4h  |CMTW?1 | Output Compare Register 1 CMWOCR1 32 32 2,3 PCLKB 2 ICLK CMTW
0009 8000hto | SRC Filter Coefficient Table SRCFCTRO 32 32 4,5 PCLKB 2,3ICLK SRC
0009 D6BFh to 5551
0009 DFFOh |SRC Input Data Register SRCID 32 32 5,6 PCLKB 2, 3ICLK SRC
0009 DFF4h |SRC Output Data Register SRCOD 32 32 5,6 PCLKB 2,3ICLK SRC
0009 DFF8h |SRC Input Data Control Register SRCIDCTRL 16 16 4,5 PCLKB 2, 3ICLK SRC
0009 DFFAh |SRC Output Data Control Register SRCODCTRL 16 16 4,5 PCLKB 2,3ICLK SRC
0009 DFFCh |SRC Control Register SRCCTRL 16 16 4,5 PCLKB 2, 3ICLK SRC
0009 DFFEh |SRC Status Register SRCSTAT 16 16 4,5 PCLKB 2,3ICLK SRC
000A 0000h |USBO |System Configuration Control Register SYSCFG 16 16 3,4 PCLKB 2 ICLK USBb
000A 0004h |USBO [System Configuration Status Register O SYSSTSO0 16 16 9 PCLKB Rounded up to USBb
or more the nearest
integer greater
than1+9x
(frequency ratio of
ICLK/PCLKB)*>
000A 0008h |USBO Device State Control Register 0 DVSTCTRO 16 16 9 PCLKB Rounded up to USBb
or more the nearest
integer greater
than1+9x
(frequency ratio of
ICLK/PCLKB)*>
000A 0014h |USBO |CFIFO Port Register CFIFO 16 8,16 3,4 PCLKB 2 ICLK USBb
000A 0018h |USBO DOFIFO Port Register DOFIFO 16 8,16 3,4 PCLKB 2ICLK USBb
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RX71M Group 4. 1/0 Registers

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

) Number of Access Cycles

Module Register Number |Access Related

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

000D 004Eh |SCIFAL |FIFO Data Count Register FDR 16 16 3,4 PCLKB 2ICLK SCIFA
0

000D 0050h | SCIFA1 |Serial Port Register SPTR 16 16 3,4 PCLKB 2ICLK SCIFA
0

000D 0052h | SCIFA1 |Line Status Register LSR 16 16 3,4 PCLKB 2 ICLK SCIFA
0

000D 0054h | SCIFA1 |Serial Extended Mode Register SEMR 8 8 3,4 PCLKB 2ICLK SCIFA
0

000D 0056h | SCIFA1 |FIFO Trigger Control Register FTCR 16 16 3,4 PCLKB 2ICLK SCIFA
0

000D 0060h |SCIFA1 |Serial Mode Register SMR 16 16 3,4 PCLKB 2 ICLK SCIFA
1

000D 0062h |SCIFAL |Bit Rate Register BRR 8 8 3,4 PCLKB 2 ICLK SCIFA
1

000D 0062h |SCIFA1 | Modulation Duty Register MDDR 8 8 3,4 PCLKB 2 ICLK SCIFA
1

000D 0064h | SCIFA1 |Serial Control Register SCR 16 16 3,4 PCLKB 2ICLK SCIFA
1

000D 0066h | SCIFA1 |Transmit FIFO Data Register FTDR 8 8 3,4 PCLKB 2ICLK SCIFA
1

000D 0068h | SCIFA1 |Serial Status Register FSR 16 16 3,4 PCLKB 2ICLK SCIFA
1

000D 006Ah [SCIFA1 |Receive FIFO Data Register FRDR 8 8 3,4 PCLKB 2 ICLK SCIFA
1

000D 006Ch | SCIFAL |FIFO Control Register FCR 16 16 3,4 PCLKB 2ICLK SCIFA
1

000D 006Eh |SCIFAL |FIFO Data Count Register FDR 16 16 3,4 PCLKB 2ICLK SCIFA
1

000D 0070h | SCIFA1 |Serial Port Register SPTR 16 16 3,4 PCLKB 2ICLK SCIFA
1

000D 0072h | SCIFA1 [Line Status Register LSR 16 16 3,4 PCLKB 2 ICLK SCIFA
1

000D 0074h | SCIFA1 |Serial Extended Mode Register SEMR 8 8 3,4 PCLKB 2 ICLK SCIFA
1

000D 0076h | SCIFA1 |FIFO Trigger Control Register FTCR 16 16 3,4 PCLKB 2 ICLK SCIFA
1

000D 0100h |RSPIO [RSPI Control Register SPCR 8 8 3,4 PCLKB 2 ICLK RSPla

000D 0101h |RSPIO |[RSPI Slave Select Polarity Register SSLP 8 8 3,4 PCLKB 2ICLK RSPla

000D 0102h |RSPIO |RSPI Pin Control Register SPPCR 8 8 3,4 PCLKB 2 ICLK RSPla

000D 0103h |RSPIO |RSPI Status Register SPSR 8 8 3,4 PCLKB 2ICLK RSPla

000D 0104h |RSPIO |RSPI Data Register SPDR 32 16, 32 3,4 PCLKB 2 ICLK RSPla

000D 0108h |RSPIO [RSPI Sequence Control Register SPSCR 8 8 3,4 PCLKB 2 ICLK RSPla

000D 0109h |RSPIO |RSPI Sequence Status Register SPSSR 8 8 3,4 PCLKB 2ICLK RSPla

000D 010Ah |RSPIO |RSPI Bit Rate Register SPBR 8 8 3,4 PCLKB 2 ICLK RSPla

000D 010Bh |RSPIO [RSPI Data Control Register SPDCR 8 8 3,4 PCLKB 2ICLK RSPla

000D 010Ch |RSPIO |RSPI Clock Delay Register SPCKD 8 8 3,4 PCLKB 2 ICLK RSPla

000D 010Dh |RSPIO |[RSPI Slave Select Negation Delay Register SSLND 8 8 3,4 PCLKB 2 ICLK RSPla

000D 010Eh |RSPIO |RSPI Next-Access Delay Register SPND 8 8 3,4 PCLKB 2ICLK RSPla

000D 010Fh |RSPIO |RSPI Control Register 2 SPCR2 8 8 3,4 PCLKB 2 ICLK RSPla

000D 0110h |RSPIO [RSPI Command Register 0 SPCMDO 16 16 3,4 PCLKB 2ICLK RSPla

000D 0112h |RSPIO |RSPI Command Register 1 SPCMD1 16 16 3,4 PCLKB 2 ICLK RSPla

000D 0114h |RSPIO [RSPI Command Register 2 SPCMD2 16 16 3,4 PCLKB 2 ICLK RSPla

000D 0116h |RSPIO |RSPI Command Register 3 SPCMD3 16 16 3,4 PCLKB 2 ICLK RSPla

000D 0118h |RSPIO |RSPI Command Register 4 SPCMD4 16 16 3,4 PCLKB 2ICLK RSPla

000D 011Ah |RSPIO |RSPI Command Register 5 SPCMD5 16 16 3,4 PCLKB 2 ICLK RSPla

000D 011Ch |RSPIO |RSPI Command Register 6 SPCMD6 16 16 3,4 PCLKB 2ICLK RSPla

000D 011Eh |RSPIO [RSPI Command Register 7 SPCMD7 16 16 3,4 PCLKB 2 ICLK RSPla
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which writing proceed) or data flash memory during program execution in the code flash memory.
Note 6. The low power consumption function is disabled and DEEPCUT[1:0] = O1b.
Note 7. The low power consumption function is enabled and DEEPCUT[1:0] = 11b.

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=3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr
Item Symbol Min. | Typ. | Max. Unit Test Conditions
Analog power During 12-bit A/D conversion (unit 0) Alcc — 0.7 11 mA | IAVCCO_AD
supply current*! - - - - -
During 12-bit A/D conversion (unit 0) with the — 2.2 3.3 mA | IAVCCO_AD+SH
channel-dedicated sample-and-hold circuits
for 3 channels operating
During 12-bit A/D conversion (unit 1) — 0.7 11 mA |IAVCC1_AD
During 12-bit A/D conversion (unit 1) with the — 0.7 2.3 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 — lo4s | 07 | ma
Waiting for A/D, D/A, or temperature sensor — 0.9 1.6 mA | IAVCCO + IAVCC1
conversion (all units)
A/D, D/A converter, temperature sensor in — 1.3 5.0 MA | IAVCCO + IAVCC1
standby mode (all units)
Reference During 12-bit A/D conversion (unit 0) AlREFH — 70 120 MA | IVREFHO
power supply - - - -
current Waiting for 12-bit A/D conversion (unit 0) — 0.07 0.5 pMA | IVREFHO
12-bit A/D converter in standby mode (unit 0) — 0.07 0.5 vA | IVREFHO
USB operating | Low speed USBb lccusBLs — 35 6.5 mA |VCC_USB
current USBA — | 105 | 135 | mA |vcc usBa=
AVCC_USBA
(PHYSET.HSEB = 0)
USBA — 2.8 3.6 mA |VCC_USBA =
AVCC_USBA
(PHYSET.HSEB =1)
Full speed USBb lccusers — 4.0 10.0 mA |VCC_USB
USBA — 140 | 22.0 mA |VCC_USBA =
AVCC_USBA
(PHYSET.HSEB = 0)
USBA — 6.5 13.0 mA |VCC_USBA =
AVCC_USBA
(PHYSET.HSEB =1)
High speed USBA lccusBHs — 50.0 | 65.0 mA |VCC_USBA =
AVCC_USBA
Standby mode USBA ICCUSBSBY — 0.1 3.0 MA VCC_USBA =
(direct power down) AVCC_USBA
RAM standby voltage VraM 2.7 — — \%
VCC rising gradient SrvCC 8.4 — 20000 | ps/V
VCC falling gradient*2 SfvCC 8.4 — — us/V

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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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=3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr

Iltem 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 loH — — -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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CSRWAIT:2
RDON:1
CSROFF:2
CSON:0
TWl TW2 Tend Tnl Tn2
e [\ A/ \f .
Byte strobe mode
PN tAD l«—>] tAD
A23 to AO
1-write strobe mode
l—>| tAD > tAD
A23 to Al

<> tscp teco
BC3# to BCO#

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

«—>] tcsp tesp
CS7# to CSO#

tRSD tRSD
L n——
RD# (Read) [
trps > troH
D31 to DO (Read)

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

5.3.6

Table 5.22

EXDMAC Timing

EXDMAC Timing

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,
ICLK = 8 to 240 MHz, PCLKA = 8 to 120 MHz, PCLKB = BCLK = SDCLK =8 to 60 MHz, T, = T,

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
Item Symbol Min. Max. Unit Conditions
EXDMAC EDREQ setup time tEDROS 13 — ns Figure 5.30
EDREQ hold time teprQH 2 — ns
EDACK delay time tepaCD — 13 ns Figure 5.31,
Figure 5.32
BCLK pin / \ \\—/—\
teoros |teDRQH
EDREQO,
EDREQ1
Figure 5.30 EDREQO and EDREQL1 Input Timing
BCLK pin \ 88 f \L \
tepaco tepacp
EDACKO,
EDACK1
Figure 5.31 EDACKO and EDACK1 Single-Address Transfer Timing (for a CS Area)
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Table 5.25 TMR 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: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions
TMR Timer clock pulse width Single-edge trmMcwH, 15 — tpeeyc | Figure 5.36
setting trmewL
Both-edge 25 —
setting

Note 1. tpgcyc: PCLKB cycle

TMCIO to TMCI3

I~

A
4
A

A 4

trmewL trvMewH

Figure 5.36  TMR Clock Input Timing

Table 5.26 CMTW 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 =81to 120 MHz, PCLKB = 8to 60 MHz, T, = TOpr
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions
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 T« 14§
input 2 s
~ temrwicw .
Figure 5.37 CMTW Input Capture Input Timing
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Table 5.27 MTU3 Timing

Conditions: VCC = AVCCO0 = 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,

PCLKA =8 to 120 MHz, PCLKB = 8 to 60 MHz, T,
Output load conditions: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

= Topr

. . Test
*1
Item Symbol Min. Max. Unit Conditions
MTU3 Input capture input pulse Single-edge tMTIcW 15 — tpacyc | Figure 5.38
width setting
Both-edge 2.5 —
setting
Timer clock pulse width Single-edge tMTCKWH, 15 — tpacyc | Figure 5.39
setting tMTcKwL
Both-edge 2.5 —
setting
Phase counting 2.5 —
mode

Note 1. tpacyc: PCLKA cycle

b

))

Input capture «
input ))

«
))

((

A

tumicw

«

Y.

Figure 5.38 MTU3 Input Capture Input Timing

MTCLKA to
MTCLKD

=

=

tMTekwL

»| |l
I LUl

tMTekwH

Figure 5.39 MTU3 Clock Input Timing
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Table 5.33

RSPI 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: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

. . Test
*1 *1 *1
Item Symbol Min. Max. Unit Conditions
RSPI | RSPCK clock cycle Master tspeyc 2 4096 tpacyc | Figure 5.46
Slave 8 4096
RSPCK clock high pulse Master tspckwH | (tspeye — tspekr — ns
width - tSPCKF) /12-3
Slave (tspeyc — tspckr —
—tspckr) / 2
RSPCK clock low pulse Master tspekwL | (tspeyc — tspckr — ns
width - tSPCKF) /2-3
Slave (tspeyc — tspckr —
—tspckr) / 2
RSPCK clock rise/fall time | Output tspekr, — 5 ns
Input tspekf — 1 us
Data input setup time Master tsu 6 — ns Figure 5.47 to
Slave 8.3 — tpacyc — Figure 5.52
Data input hold time Master | PCLKA division thE 0 — ns
ratio set to 1/2
PCLKA division ty tracyc —
ratio set to a
value other
than 1/2
Slave 8.3+ 2 xtpacyc —
SSL setup time Master t EAD 1 8 tspeye
Slave 4 — tpacyc
SSL hold time Master t ac 1 8 tspeyc
Slave 4 — thacyc
Data output delay time Master top — 6.3 ns
Slave — 3 X tpacyc +
20
Data output hold time Master ton 0 — ns
Slave 0 —
Successive transmission | Master tro tspeyc + 2 X tpacyc | 8 X tspeyc ns
delay time +2 X tpacyc
Slave 4 X tpacyc —
MOSI and MISO Output tor, tof — 5 ns
rise/fall time
Input — 1 us
SSL Output tssir, — 5 ns
rise/fall time Input tssit — 1 us
Slave access time tsa — 4 tpacyc | Figure 5.51,
Slave output release time tREL — 3 tpacyc Figure 5.52

Note 1.
Note 2.

tpacyc: PCLKA cycle

We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.
For the RSPI interface, the AC portion of the electrical characteristics is measured for each group.
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Table 5.34 Simple SPI Timing

Conditions: VCC = AVCCO0 = 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,

PCLKA =810 120 MHz, PCLKB = 8 to 60 MHz, T, = Tqp,

Output load conditions: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit<1 CorTc?ifitons
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpBeyc Figure 5.46
SPI SCK clock cycle input (slave) 65536
SCK clock high pulse width tspckwH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwL 0.4 0.6 tspeyc
SCK clock riseffall time tspckr, tspeks — 20 ns
Data input setup time tsy 33.3 — ns Figure 5.47 to
Data input hold time th 333 — ns Figure 5.52
SS input setup time t EAD 1 — tspeyc
SS input hold time t ac 1 — tspeyc
Data output delay time top — 33.3 ns
Data output hold time ton -10 — ns
Data rise/fall time tpor, tpf — 16.6 ns
SS input rise/fall time tssir, tssif — 16.6 ns
Slave access time tsa — 5 tpacyc Figure 5.51,
Slave output release time tREL — 5 tpacyc Figure 5.52
Note 1. tpgcyc: PCLKB cycle
tspckwH tspekr tspekr
RSPI Simple SPI
RSPCKA SCKn Vor
master select master select
output output
tspeKWH tspokr tspokf
Viy
RSPCKA SCKn

slave select input
(n=0to7,12)

slave select input

Von=0.7 xVCC, Vo =0.3 x VCC, Vy=0.7 x VCC, V,.= 0.3 x VCC

tspckwi

Figure 5.46

RSPI Clock Timing and Simple SPI Clock Timing
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RX71M Group

5. Electrical Characteristics

Viy
SDAO, SDA2
Vi I~ *& 7AT
taur
< > tscun
—> —> < | tsTas —> <—tsp > < tsTos
\ T X7
SCLO, SCL2 \ v
Pt st T Sr*1 T p*l
tsf —> tspas
< tspan
indi ; i Test conditions
Note 1. Sf P, and Sr |‘n_d|cate the following conditions. Vy, = VCC % 0.7, Vi = VCC x 0.3
S: Start condition
P: Stop COnditiOn VOL -0.6 V, oL = 6 mA (lCFERFMPE = 0)
Sr: Restart condition VoL — 0.4V, oL = 15 mA (ICFER.FMPE = 1)
Figure 5.56  RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
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RX71M Group

5. Electrical Characteristics

REF50CK SS ES
RMII_CRS_DV \\ / S \
gm::—g;gé Prear:ble X SFD X DATA X XXXX \ X
1+ T 1nd i
Tsu' < -
RMII_RX_ER gl ;F_EE Ig
Figure 5.65 RMII Reception Timing (Error Occurrence)

REF50CK

ET_WOL

X

—b|

Figure 5.66  WOL Output Timing (RMII)
tTENd
ET_TX_EN S S
II_» tMTDd /L \—
ET_ETXD[3:0] >< Prear:ble SFD >< DATA \\ >< CRC ><
ET_TX_ER (( «
terss I n torsn
[ I >
ET_CRS ;| S\ SS x
ET_COL (( «
L) I
Figure 5.67  MIl Transmission Timing (Normal Operation)
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RX71M Group

5. Electrical Characteristics

ET_RX_CLK

twoLd

_’
ET_WOL
Figure 5.71  WOL Output Timing (MIl)
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RX71M Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-LFQFP100-14x14-0.50 | PLQPO100KB-A | 100P6Q-A /FP-100U / FP-100UV | 069 |

Hp
*1

D

HRRRRRRRARRARRARARRARARAR

NOTE)
1. DIMENSIONS "#1" AND "s2"

76 = = 50 DO NOT INCLUDE MOLD FLASH.
= = g oy
== = N
== =
= =
= =
= = bp
== = b,
= = w
;':= ?: Nw * ference| Dimension in Millimeters
= = ) S| © Symbol [“Min [ Nom|[ Max
= = D |13.9]14.0] 14.1
= o= E [13.9]14.0] 141
:f: ;“; Terminal cross section Ao I 14 | —
= O = Hp | 15.8 | 16.0 | 16.2
10 == % He [ 15.8] 16.0| 16.2
Al — | —117
LSRR Al 117
B Index mark bp 0.15] 0.20| 0.25
2 F b1 | —]o0.18] —
I i ( :1 0.09 814212 0.20
Wamiliiintiisll << )‘H‘U o e | oo — [ &
® e | — 105 —
2lv]s] 3, - ‘ij x | — | — 1008
P &% @) -
& B y | — | — |0.08
T Zp [ — [ 10| —
Detail F ZE P 1.0 I
L [0.35] 05 ]0.65
L [—[10] —
Figure G 100-Pin LQFP (PLQP0100KB-A)
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