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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

RXv2

32-Bit Single-Core

240MHz

CANbus, EBI/EMI, Ethernet, I12C, MMC/SD, QSPI, SCI, SPI, SSI, USB OTG
DMA, LVD, POR, PWM, WDT
111

2.5MB (2.5M x 8)

FLASH

64K x 8

512K x 8

2.7V ~ 3.6V

A/D 8x12b, 21x12b; D/A 2x12
Internal

-40°C ~ 85°C (TA)

Surface Mount

145-TFLGA

145-TFLGA (7x7)
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RX71M Group

1. Overview

Table 1.1 Outline of Specifications (3/10)

Classification Module/Function

Description

Low power Low power
consumption consumption facilities

Module stop function

Four low power consumption modes

Sleep mode, all-module clock stop mode, software standby mode, and deep software
standby mode

Battery backup function

When the voltage on the VCC pin drops, battery power from the VBATT pin is supplied
to keep the real-time clock (RTC) operating.

Interrupt Interrupt controller
(ICUA)

Peripheral function interrupts: 298 sources

External interrupts: 16 (pins IRQO to IRQ15)

Software interrupts: 2 sources

Non-maskable interrupts: 7 sources

Sixteen levels specifiable for the order of priority

Method of interrupt source selection:

The interrupt vectors consist of 256 vectors (128 sources are fixed. The remaining 128
vectors are selected from among the other 157 sources.)

External bus extension

The external address space can be divided into eight areas (CS0 to CS7), each with
independent control of access settings.

Capacity of each area: 16 Mbytes (CSO0 to CS7)

A chip-select signal (CS0# to CS7#) can be output for each area.

Each area is specifiable as an 8-, 16-, or 32-bit bus space.

The data arrangement in each area is selectable as little or big endian (only for data).
SDRAM interface connectable

Bus format: Separate bus, multiplex bus

Wait control

Write buffer facility

DMA DMA controller
(DMACAa)

8 channels

Three transfer modes: Normal transfer, repeat transfer, and block transfer
Activation sources: Software trigger, external interrupts, and interrupt requests from
peripheral functions

EXDMA controller
(EXDMACa)

2 channels

Four transfer modes: Normal transfer, repeat transfer, block transfer, and cluster
transfer

Single-address transfer enabled with the EDACKn signal

Activation sources: Software trigger, external DMA requests (EDREQn), and interrupt
requests from peripheral functions

Data transfer controller
(DTCa)

Three transfer modes: Normal transfer, repeat transfer, and block transfer
Activation sources: External interrupts and interrupt requests from peripheral functions

1/0 ports Programmable 1/O ports

1/0 ports for the 177-pin TFLGA (in planning), 176-pin LFBGA (in planning), and 176-pin
LQFP

1/0 pins: 127

Input pin: 1

Pull-up resistors: 127

Open-drain outputs: 127

5-V tolerance: 19

1/0 ports for the 145-pin TFLGA (in planning) and 144-pin LQFP
1/0 pins: 111

Input pin: 1

Pull-up resistors: 111

Open-drain outputs: 111

5-V tolerance: 18

1/0 ports for the 100-pin TFLGA (in planning) and 100-pin LQFP
1/0 pins: 78

Input pin: 1

Pull-up resistors: 78

Open-drain outputs: 78

5-V tolerance: 17
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RX71M Group 1. Overview

Table 1.1 Outline of Specifications (8/10)

Classification  Module/Function Description

Parallel data capture unit (PDC) e 1 channel

* Acquisition of synchronization through external 8-bit horizontal and vertical
synchronization signals
Setting of the image size when clipping of the output for a one-frame image is required

12-bit A/D converter (S12ADC) 12 bits x 2 units (unit 0: 8 channels; unit 1: 21 channels)

12-bit resolution (switchable between 8, 10, and 12 bits)

Conversion time

0.48 ps per channel (for 12-bit conversion)

0.45 s per channel (for 10-bit conversion)

0.42 ps per channel (for 8-bit conversion)

Operating mode

Scan mode (single scan mode, continuous scan mode, or group scan mode)

Group A priority control (only for group scan mode)

Sample-and-hold function

Common sample-and-hold circuit included

In addition, channel-dedicated sample-and-hold function (3ch: in unit 0 only) included

Sampling variable

Sampling time can be set up for each channel.

Digital comparison

Method: Comparison to detect voltages above or below thresholds and window
comparison

Measurement: Comparison of two results of conversion or comparison of a value in the

comparison register and a result of conversion

Self-diagnostic function

The self-diagnostic function internally generates three analog input voltages (unit O:

VREFLO, VREFHO x 1/2, VREFHO; unit 1: AVSS1, AVCC1 x 1/2, AVCC1)

Double trigger mode (A/D conversion data duplicated)

Detection of analog input disconnection

Three ways to start A/D conversion

Software trigger, timer (MTU3, GPT, TMR, TPU) trigger, external trigger

Event linking by the ELC

2 channels

12-bit resolution

Output voltage: 0.2 V to AVCC1 - 0.2 V (amplifier output), 0 V to AVCC1 (direct output)
Output via an amplifier or direct output can be selected.

Event linking by the ELC

12-bit D/A converter (R12DA)

1 channel

Relative precision: £1°C

The voltage of the temperature is converted into a digital value by the 12-bit A/D
converter (unit 1).

Temperature sensor

RO1DS0249EJ0100 Rev.1.00 RENESAS Page 9 of 228
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RX71M Group 1. Overview
A B c D E F G H J K L M N
13| PE3 PE4 VSSs PE6 P67 PA2 PA4 PA7 PB1 PB5 VSSs vce P74 | 13
12| PElL PE2 P70 PE5 P65 PAL vce PBO PB2 PB6 P73 PC1 P75 | 12
11| P62 P61 PEO vce P66 VsSs PAG P71 PB4 PB7 pC2 PCO PC3 | 11
10| VSS vce P63 PE7 PAO PA3 PAS P72 PB3 P76 PC4 P77 P82 | 10
9| PD6 PD4 PD7 P64 P80 PCS5 P81 PC7 |9
RX71M Group
8| PD2 PDO PD3 P60 PTL G 0 145KA-A vce P83 PC6 vss |8
(145-Pin TFLGA)
7| P92 Po1 PD1 PD5 . P51 P52 P50 Pss | 7
(Upper Perspective
VleW) vSS_ | UsBO_
6| P90 P47 VSS P93 P53 P56 USB DR 6
VCC_ | USBO_
5| P45 P43 P46 vce P44 P54 P13 USB DM 5
4| P42 |VREFLO| P41 P01 EMLE | VBATT [BSCANP| P35 P30 P15 P24 P12 P14 | 4
MD/
3| P40 P05 |VREFHO| PO3 PJ5 PJ3 FNeD | VSS P32 P31 P16 P86 P87 |3
2| PO7 | AVCCO | P02 PF5 VCL | XCOUT | RES# vce P33 P26 P23 P17 P20 |2
1| AVSSO | AVCC1 | AVSS1 | P00 VSS XCIN XTAL | EXTAL | P34 P27 P25 P22 P21 |1
A B c D E F G H J K L M N
Note:  This figure indicates the power supply pins and /O port pins. For the pin configuration, see Table 1.7, List of Pin
and Pin Functions (145-Pin TFLGA).
Figure 1.6 Pin Assignment (145-Pin TFLGA)
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RX71M Group

1. Overview

RX71M Group
PTLGO0100JA-A (100-Pin TFLGA)
(Upper Perspective View)
A B C D E F G H J K

10 PE2 PE3 PE4 PAO PA3 VSsS vce PB7 PC1 PC2 10

9 PE1 PD7 PES5 PA1 PA5 PA7 PB1 PB6 PCO PC3 9

8 PEO PD6 PD5 PE7 PA4 PBO PB4 PC6 PC4 PC5 8

7 PD4 PD3 PD2 PE6 PA6 PB2 PB5 PC7 P50 P51 7
VCC_ USBO_

6 PDO PD1 P47 P46 PA2 PB3 P52 P54 USB DP 6
\%

5 P43 P44 P42 P45 P41 P12 P53 P55 SS_ USBO_ 5
USB DM

4| VREFLO P40 VREFHO | VBATT P34 P32 P27 P15 P13 P14 4

MD/
3 P07 AVCCO PJ3 RES# P35 P30 P16 P17 P20 3
FINED
2| AVCC1 | AVSSO | AVSS1 | XCOUT VSS \Yole P31 P25 P21 P22 2
1 P05 EMLE VCL XCIN XTAL EXTAL P33 P26 P24 P23 1
A B C D E F G H J K
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.9, List of
Pin and Pin Functions (100-Pin TFLGA).

Figure 1.8

Pin Assignment (100-Pin TFLGA)
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RX71M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (4/7)
Pin Memory Interface
Number Timer Communication Camera Interface
177-Pin
TFLGA | Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSP, RIIC, (QSPI, SDHI, S12ADC,
LFBGA | Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
J14 PA7 A7 TIOCB2/PO23 MISOA-B/
ETO_WOL
J15 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ MOSIA-B/
TMCI3/PO22/POEL10# | ETO_EXOUT
K1 P33 EDREQ1 MTIOCOD/TIOCDO/ RXD6/RXDO0/ PCKO IRQ3-DS
TMRI3/PO11/POE4#/ | SMISO6/
POE11# SMISO0/SSCL6/
SSCLO/CRX0
K2 P32 MTIOCOC/TIOCCO/ TXD6/TXDO0/ VSYNC IRQ2-DS
TMO3/PO10/ SMOSI6/SMOSI0/
RTCOUT/RTCIC2/ SSDA6/SSDA0/
POEO#/POE10# CTXo0/
USBO_VBUSEN
K3 TDI PF2 RXD1/SMISO1/
SSCL1
K4 TCK PF1 SCK1
K12 PB2 A10 TIOCC3/TCLKC/ CTS4#/RTSA4#ICTS6#/
PO26 RTS6#/SS4#/SS6#/
ETO_RX_CLK/
REF50CKO
K13 P71 A18/CS1# ETO_MDIO
K14 VCC
K15 PBO A8 MTIC5WI/TIOCA3/ RXD4/RXD6/SMISO4/
PO24 SMISO6/SSCL4/
SSCL6/ETO_ERXD1/
RMIIO_RXD1
L1 P31 MTIOC4D/TMCI2/ CTS1#/RTS1#/ IRQ1-DS
PO9/RTCIC1 SS1#/ET1_MDC/
SSLBO-A
L2 P30 MTIOC4B/TMRI3/ RXD1/SMISO1/ IRQO-DS
PO8/RTCICO/POES8# | SSCL1/ET1_MDIO/
MISOB-A
L3 TDO PFO TXD1/SMOSI1/
SSDA1
L4 P25 CS5#/ MTIOC4C/MTCLKB/ RXD3/SMISO3/ HSYNC ADTRGO#
EDACK1 TIOCA4/PO5 SSCL3/
SSIDATAL
L12 PB6 Al4 MTIOC3D/TIOCA5/ RXD9/ETO_ETXD1/
PO30 RMIIO_TXD1
L13 PB3 All MTIOCOA/MTIOC4A/ SCK4/SCK6é/
TIOCD3/TCLKD/ ETO_RX_ER/
TMOO0/PO27/POE11# | RMIIO_RX_ER
L14 PB1 A9 MTIOCOC/MTIOC4C/ | TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCI0/PO25 | SMOSI6/SSDA4/
SSDA6/ETO_ERXDO/
RMIIO_RXDO
L15 P72 A19/CS2# ETO_MDC
M1 P27 CS7# MTIOC2B/TMCI3/PO7 | SCK1/ET1_WOL/
RSPCKB-A
M2 P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/
RTS3#/SMOSI1/
SS3#/SSDAL/
ET1_EXOUT/
MOSIB-A
M3 P24 CS4#/ MTIOC4A/MTCLKA/ SCK3/ PIXCLK
EDREQ1 TIOCB4/TMRI1/PO4 USBO_VBUSEN/
SSISCK1
M4 P86 MTIOC4D/ RXD10 PIXD1
GTIOC2B-B/TIOCAQ
R01DS0249EJ0100 Rev.1.00 RENESANAS Page 37 of 228
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (7 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 3880h |BSC CS Recovery Cycle Insertion Enable Register CSRECEN 16 16 1, 2 BCLK Buses
0008 3C00h |BSC SDC Control Register SDCCR 8 8 1,2BCLK Buses
0008 3C01h |BSC SDC Mode Register SDCMOD 8 8 1, 2 BCLK Buses
0008 3C02h |BSC SDRAM Access Mode Register SDAMOD 8 8 1, 2 BCLK Buses
0008 3C10h |BSC SDRAM Self-Refresh Control Register SDSELF 8 8 1,2BCLK Buses
0008 3C14h |BSC SDRAM Refresh Control Register SDRFCR 16 16 1, 2 BCLK Buses
0008 3C16h |BSC SDRAM Auto-Refresh Control Register SDRFEN 8 8 1,2 BCLK Buses
0008 3C20h |BSC SDRAM Initialization Sequence Control Register SDICR 8 8 1, 2 BCLK Buses
0008 3C24h |BSC SDRAM Initialization Register SDIR 16 16 1,2 BCLK Buses
0008 3C40h |BSC SDRAM Address Register SDADR 8 8 1,2BCLK Buses
0008 3C44h |BSC SDRAM Timing Register SDTR 32 32 1, 2 BCLK Buses
0008 3C48h |BSC SDRAM Mode Register SDMOD 16 16 1,2BCLK Buses
0008 3C50h |BSC SDRAM Status Register SDSR 8 8 1, 2 BCLK Buses
0008 6400h |MPU Region-0 Start Page Number Register RSPAGEO 32 32 1ICLK MPU
0008 6404h |MPU Region-0 End Page Number Register REPAGEO 32 32 1ICLK MPU
0008 6408h | MPU Region-1 Start Page Number Register RSPAGE1 32 32 1ICLK MPU
0008 640Ch |MPU Region-1 End Page Number Register REPAGE1 32 32 1ICLK MPU
0008 6410h |MPU Region-2 Start Page Number Register RSPAGE2 32 32 1ICLK MPU
0008 6414h |MPU Region-2 End Page Number Register REPAGE2 32 32 1ICLK MPU
0008 6418h |MPU Region-3 Start Page Number Register RSPAGE3 32 32 1ICLK MPU
0008 641Ch |MPU Region-3 End Page Number Register REPAGE3 32 32 1ICLK MPU
0008 6420h | MPU Region-4 Start Page Number Register RSPAGE4 32 32 1ICLK MPU
0008 6424h |MPU Region-4 End Page Number Register REPAGE4 32 32 1ICLK MPU
0008 6428h | MPU Region-5 Start Page Number Register RSPAGES5 32 32 1ICLK MPU
0008 642Ch |MPU Region-5 End Page Number Register REPAGES 32 32 1ICLK MPU
0008 6430h |MPU Region-6 Start Page Number Register RSPAGE6 32 32 1ICLK MPU
0008 6434h |MPU Region-6 End Page Number Register REPAGE6 32 32 1ICLK MPU
0008 6438h | MPU Region-7 Start Page Number Register RSPAGE7 32 32 1ICLK MPU
0008 643Ch |MPU Region-7 End Page Number Register REPAGE7 32 32 1ICLK MPU
0008 6500h |MPU Memory-Protection Enable Register MPEN 32 32 1ICLK MPU
0008 6504h | MPU Background Access Control Register MPBAC 32 32 1ICLK MPU
0008 6508h |MPU Memory-Protection Error Status-Clearing Register MPECLR 32 32 1ICLK MPU
0008 650Ch | MPU Memory-Protection Error Status Register MPESTS 32 32 1ICLK MPU
0008 6514h | MPU Data Memory-Protection Error Address Register MPDEA 32 32 1ICLK MPU
0008 6520h |MPU Region Search Address Register MPSA 32 32 1ICLK MPU
0008 6524h | MPU Region Search Operation Register MPOPS 16 16 1ICLK MPU
0008 6526h |MPU Region Invalidation Operation Register MPOPI 16 16 1ICLK MPU
0008 6528h | MPU Instruction-Hit Region Register MHITI 32 32 1ICLK MPU
0008 652Ch | MPU Data-Hit Region Register MHITD 32 32 1ICLK MPU
0008 6610h | SYSTE |Memory Wait Cycle Setting Register MEMWAIT 32 32 1ICLK RAM

M
0008 7010hto |ICU Interrupt Request Registers 016 to 255 IR016 to 255 8 8 2ICLK ICUA
0008 70FFh
0008 711Ahto |ICU DTC Start Enable Registers 026 to 255 DTCERO026 to 8 8 2ICLK ICUA
0008 71FFh DTCER255
0008 7202hto |ICU Interrupt Request Enable Registers 02 to 1F IERO2 to 8 8 2ICLK ICUA
0008 721Fh IER1F
0008 72EOh |ICU Software Interrupt Generation Register SWINTR 8 8 2ICLK ICUA
0008 72E1h |ICU Software Interrupt 2 Generation Register SWINT2R 8 8 2 ICLK ICUA
0008 72FOh |ICU Fast Interrupt Set Register FIR 16 16 2ICLK ICUA
0008 7300hto |ICU Interrupt Source Priority Registers 000 to 255 IPROO0O to 8 8 2ICLK ICUA
0008 73FFh IPR255
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RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (24 / 67)
) Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 AOBOh | SCI5 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOB1h |SCI5 Receive Data Register L RDRL 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOBOh [ SCI5 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 AOB2h |SCI5 Modulation Duty Register MDDR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOCOh | SCI6 Serial Mode Register SMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOC1h |SCI6 Bit Rate Register BRR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOC2h |[SCI6 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOC3h |SCI6 Transmit Data Register TDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOC4h |SCI6 Serial Status Register SSR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOC5h | SCI6 Receive Data Register RDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOC6h | SCI6 Smart Card Mode Register SCMR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOC7h |SCI6 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOC8h | SCI6 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOC9h | SCI6 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOCAh |SCI6 12C Mode Register 2 SIMR2 8 8 2, 3PCLKB 2 ICLK SClg,
SClh
0008 AOCBh |SCI6 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOCCh |SCl6 12C Status Register SISR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOCDh |SCI6 SPI Mode Register SPMR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOCEh |SCI6 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOCFh |SCI6 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOCEh |SCI6 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 AODOh | SCI6 Receive Data Register H RDRH 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOD1h |SCI6 Receive Data Register L RDRL 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AODOh | SCI6 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 AOD2h |SCI6 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOEOh | SCI7 Serial Mode Register SMR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOE1h |SCI7 Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOE2h |SCI7 Serial Control Register SCR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AOE3h |SCI7 Transmit Data Register TDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOE4h | SCI7 Serial Status Register SSR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOE5h | SCI7 Receive Data Register RDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (30/67)

Module Register Number |Access Number of Access Cycles Related

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

0008 C08Bh |PORT5 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C08Ch |PORT6 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C08Dh |PORT6 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 CO8Eh |PORT?7 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 1/0 Ports
0008 CO08Fh | PORT7 |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C090h |PORT8 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C091h |PORT8 |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 C092h | PORT9 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C093h |PORT9 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C094h | PORTA |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C095h | PORTA |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C096h |PORTB |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C097h | PORTB |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C098h |PORTC |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C09%h | PORTC |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 CO9Ah | PORTD |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 1/0 Ports
0008 C09Bh |PORTD |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C09Ch |PORTE |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C09Dh | PORTE |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 CO9Eh |PORTF |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 CO9Fh | PORTF |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COAOh |PORTG |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 COAlh |PORTG |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COA4h |PORTJ |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COA5h | PORTJ |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK 1/0 Ports
0008 COCOh |PORTO [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 COC1h |PORT1 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK 1/0 Ports
0008 COC2h |PORT2 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COC3h |PORT3 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COC4h |PORT4 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COC5h | PORT5S |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COC6h |PORT6 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COC7h |PORT7? |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 COC8h |PORTS8 |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 COC9h |PORT9 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COCAh |PORTA |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COCBh |PORTB | Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COCCh |PORTC |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COCDh |PORTD | Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 COCEh |PORTE [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COCFh |PORTF [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 CODOh |PORTG | Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COD2h |PORTJ [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 COEOh |PORTO |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COE2h |PORT2 |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2ICLK 1/0 Ports
0008 COE5h |PORTS5 | Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 COESh |PORT9 |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COEAh |PORTA |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 COEBh |PORTB | Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COECh |PORTC |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
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Table 4.1 List of 1/0O Registers (Address Order) (45 / 67)

) Number of Access Cycles

Module Register Number |Access Related

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

000C 03DOh |ETHER | Transmit Retry Over Counter Register TROCR 32 32 13, 14 PCLKA 2to0 7 ICLK ETHERC
C1l

000C 03D4h |ETHER |[Late Collision Detect Counter Register CDCR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHERC
C1l

000C 03D8h |ETHER |Lost Carrier Counter Register LCCR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHERC
C1l

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

000C 03E4h |ETHER |CRC Error Frame Receive Counter Register CEFCR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
C1l

000C 03E8h |ETHER |Frame Receive Error Counter Register FRECR 32 32 13, 14 PCLKA 2to0 7 ICLK ETHERC
C1l

000C 03ECh |ETHER |Too-Short Frame Receive Counter Register TSFRCR 32 32 13, 14 PCLKA 210 7 ICLK ETHERC
C1l

000C 03FOh |ETHER |Too-Long Frame Receive Counter Register TLFRCR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
C1l

000C 03F4h |ETHER |Received Alignment Error Frame Counter Register RFCR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
C1l

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

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

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

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

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

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

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

000C 0430h |PTPED |PTP/EDMAC Status Interrupt Enable Register EESIPR 32 32 4,5 PCLKA 2,3ICLK EDMACa
MAC

000C 0440h |PTPED |Missed-Frame Counter Register RMFCR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
MAC

000C 0448h |PTPED |Transmit FIFO Threshold Register TFTR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
MAC

000C 0450h |PTPED |FIFO Depth Register FDR 32 32 4,5 PCLKA 2,3ICLK EDMACa
MAC

000C 0458h |PTPED [Receive Method Control Register RMCR 32 32 4,5 PCLKA 2,3ICLK EDMACa
MAC

000C 0464h |PTPED |Transmit FIFO Underflow Counter TFUCR 32 32 4,5 PCLKA 2,3ICLK EDMACa
MAC

000C 0468h |PTPED |Receive FIFO Overflow Counter RFOCR 32 32 4,5 PCLKA 2,3ICLK EDMACa
MAC

000C 0470h |PTPED |Flow Control Start FIFO Threshold Setting Register FCFTR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
MAC

000C 0478h |PTPED |Receive Data Padding Insert Register RPADIR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
MAC

000C 047Ch |PTPED |Transmit Interrupt Setting Register TRIMD 32 32 4,5 PCLKA 2, 3ICLK EDMACa
MAC

000C 04C8h |PTPED [Receive Buffer Write Address Register RBWAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
MAC

000C 04CCh |PTPED [Receive Descriptor Fetch Address Register RDFAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
MAC

000C 04D4h |PTPED |Transmit Buffer Read Address Register TBRAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
MAC

000C 04D8h |PTPED |Transmit Descriptor Fetch Address Register TDFAR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
MAC

000C 0500h |EPTPC |PTP Reset Register PTRSTR 32 32 3, 4 PCLKA 2,3ICLK EPTPCa

000C 0504h |EPTPC |[STCA Clock Select Register STCSELR 32 32 3,4 PCLKA 2,3ICLK EPTPCa

000C 1200h |MTU3 | Timer Control Register TCR 8 8 5,6 PCLKA 2, 3ICLK MTU3a
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RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (60 / 67)
) Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000D 0120h |RSPI1 | RSPI Control Register SPCR 8 8 3,4 PCLKB 2 ICLK RSPla
000D 0121h |RSPI1 |RSPI Slave Select Polarity Register SSLP 8 8 3,4 PCLKB 2ICLK RSPla
000D 0122h |RSPI1 |RSPI Pin Control Register SPPCR 8 8 3,4 PCLKB 2 ICLK RSPla
000D 0123h |RSPI1 |RSPI Status Register SPSR 8 8 3,4 PCLKB 2ICLK RSPla
000D 0124h |RSPI1 |RSPI Data Register SPDR 32 32 3,4 PCLKB 2 ICLK RSPla
000D 0128h |RSPI1 [RSPI Sequence Control Register SPSCR 8 8 3,4 PCLKB 2 ICLK RSPla
000D 0129h |RSPI1 | RSPI Sequence Status Register SPSSR 8 8 3,4 PCLKB 2ICLK RSPla
000D 012Ah |RSPI1 |RSPI Bit Rate Register SPBR 8 8 3,4 PCLKB 2 ICLK RSPla
000D 012Bh |RSPI1 [RSPI Data Control Register SPDCR 8 8 3,4 PCLKB 2ICLK RSPla
000D 012Ch |RSPI1 |RSPI Clock Delay Register SPCKD 8 8 3,4 PCLKB 2 ICLK RSPla
000D 012Dh |RSPI1 |[RSPI Slave Select Negation Delay Register SSLND 8 8 3,4 PCLKB 2 ICLK RSPla
000D 012Eh |RSPI1 | RSPI Next-Access Delay Register SPND 8 8 3,4 PCLKB 2 ICLK RSPla
000D 012Fh |RSPI1 |RSPI Control Register 2 SPCR2 8 8 3,4 PCLKB 2 ICLK RSPla
000D 0130h |RSPI1 [RSPI Command Register 0 SPCMDO 16 16 3,4 PCLKB 2 ICLK RSPla
000D 0132h |RSPI1 |RSPI Command Register 1 SPCMD1 16 16 3,4 PCLKB 2 ICLK RSPla
000D 0134h |RSPI1 [RSPI Command Register 2 SPCMD2 16 16 3,4 PCLKB 2ICLK RSPla
000D 0136h |RSPI1 |RSPI Command Register 3 SPCMD3 16 16 3,4 PCLKB 2 ICLK RSPla
000D 0138h |RSPI1 |RSPI Command Register 4 SPCMD4 16 16 3,4 PCLKB 2ICLK RSPla
000D 013Ah |RSPI1 |RSPI Command Register 5 SPCMD5 16 16 3,4 PCLKB 2 ICLK RSPla
000D 013Ch |RSPI1 |RSPI Command Register 6 SPCMD6 16 16 3,4 PCLKB 2 ICLK RSPla
000D 013Eh |RSPI1 [RSPI Command Register 7 SPCMD7 16 16 3,4 PCLKB 2ICLK RSPla
000D 0400h |USBA | System Configuration Control Register SYSCFG 16 16 3,4 PCLKB 2ICLK USBAa
000D 0402h |USBA |CPU Bus Wait Register BUSWAIT 16 16 3,4 PCLKB 2ICLK USBAa
000D 0404h |USBA | System Configuration Status Register SYSSTSO0 16 16 (3 + BUSWAIT) [Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>
000D 0406h |USBA |PLL Status Register PLLSTA 16 16 (3 + BUSWAIT) [Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>
000D 0408h |USBA | Device State Control Register O DVSTCTRO 16 16 (3 + BUSWAIT) [Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>
000D 0414h |USBA |CFIFO Port Register CFIFO 32 8,16,32 | (3 +BUSWAIT) |Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>
000D 0418h |USBA |DOFIFO Port Register DOFIFO 32 8,16,32 | (3 +BUSWAIT) |Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>
000D 041Ch |USBA |D1FIFO Port Register D1FIFO 32 8,16,32 | (3 +BUSWAIT) |Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*5
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (61 / 67)

Number of Access Cycles

Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000D 0420h |USBA |[CFIFO Port Select Register CFIFOSEL 16 16 (3 + BUSWAIT) |Rounded up to USBAa

PCLKA or more |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*5

000D 0422h |USBA [CFIFO Port Control Register CFIFOCTR 16 16 (3 + BUSWAIT) |Rounded up to USBAa
PCLKA or more |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*5

000D 0428h |USBA |DOFIFO Port Select Register DOFIFOSEL 16 16 (3 + BUSWAIT) |Rounded up to USBAa
PCLKA or more |the nearest
integer greater
than1+ 3+
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 042Ah |USBA | DOFIFO Port Control Register DOFIFOCTR 16 16 (3 + BUSWAIT) |Rounded up to USBAa
PCLKA or more |the nearest
integer greater
than1+ 3+
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 042Ch |USBA |D1FIFO Port Select Register D1FIFOSEL 16 16 (3 + BUSWAIT) [Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 042Eh |USBA |D1FIFO Port Control Register D1FIFOCTR 16 16 (3 + BUSWAIT) [Rounded up to USBAa
PCLKA or more | the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 0430h |USBA |Interrupt Enable Register 0 INTENBO 16 16 (3 + BUSWAIT) [Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 0432h |USBA |Interrupt Enable Register 1 INTENB1 16 16 (3 + BUSWAIT) [ Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 0436h |USBA |BRDY Interrupt Enable Register BRDYENB 16 16 (3 + BUSWAIT) [ Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 0438h |USBA |NRDY Interrupt Enable Register NRDYENB 16 16 (3 + BUSWAIT) [ Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 043Ah |USBA |BEMP Interrupt Enable Register BEMPENB 16 16 (3 + BUSWAIT) [Rounded up to USBAa
PCLKA or more  |the nearest

integer greater

than1+ (3 +

BUSWAIT) x

(frequency ratio of

ICLK/PCLKB)*5
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5. Electrical Characteristics

Table 5.14

LOCO and IWDT-Dedicated Low-Speed Clock 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,

Ta=Topr
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
LOCO clock cycle time tieye 3.78 4.16 4.63 us
LOCO clock oscillation frequency fLoco 216 240 264 kHz
LOCO clock oscillation stabilization wait time tLocowT — — 44 ys Figure 5.6
IWDT-dedicated low-speed clock cycle time tiLeye 7.57 8.33 9.26 us
IWDT-dedicated low-speed clock oscillation frequency fiLoco 108 120 132 kHz
IWDT-dedicated low-speed clock oscillation stabilization wait tiLocowT — 142 190 VE; Figure 5.7
time
LOCOCR.LCSTP 3‘
On-chip oscillator output WM
tLocowt
LOCO clock
Figure 5.6 LOCO Clock Oscillation Start Timing
ILOCOCR.ILCSTP )‘
IWDT-dedicated on-chip
oscillator output WM\J
tiocowt
OSCOVFSR.ILCOVF
IWDT-dedicated
low-speed clock
Figure 5.7 IWDT-dedicated Low-Speed Clock Oscillation Start Timing
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5. Electrical Characteristics

Oscillator
(System clock)

Oscillator
(Other than the system clock)

ICLK

IRQ

Oscillator
(System clock)

Oscillator
(Other than the system clock)

ICLK

IRQ

I_|

<

=

Sle
>
tseyoscwt F tseyseQ

- B 5

£

Software standby mode

<

tseymc, sevex tseypc, tseypE,
tseypH, tseysc, tseyHo, tseyLo

When stabilization of the system clock oscillator is slower

tseyoscwr

tsevoscwr

»
>

tseyseQ

ar

£
24

Software standby mode

tseymc, tseyex, tseypc, tseyrE,
tsevph, tseysc, tseyHo, tseyLo

When stabilization of an oscillator other than the system clock is slower

A4

Figure 5.12

Software Standby Mode Cancellation Timing
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RX71M Group 5. Electrical Characteristics

Table 5.19 Timing of Recovery from Low Power Consumption Modes (2)
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
. . Test
Item Symbol min typ max Unit Conditions
Recovery time after cancellation of deep software standby mode tbsey — — 0.9 ms Figure 5.13
Wait time after cancellation of deep software standby mode tosBYWT 31 — 32 tieye
Oscillator | | —l | | | | |
IRQ A
Deep software standby reset i i
(Low is valid)
Internal reset %
(Low is valid) «
Deep software standby mode
tosey
<— f{pseywr
Reset exception handling start
Figure 5.13 Deep Software Standby Mode Cancellation Timing
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5. Electrical Characteristics

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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RSPI Simple SPI
to
SSLAO to 45 g : '_ I
SSLA3 X X
output 1(8 v VIS
tLeap tiac >
— — tsstr, tssit
RSPCKA SCKn Z
CPOL=0 CKPOL=0 7 e
output output
RSPCKA SCKn 5& /—\_‘
CPOL=1 CKPOL=1 \
output output e —
tsu ty
MISOA SMISOn /
input input { MSBIN DATA::>’ LSB IN { MSB IN
ter, th ey ton ey top
=l y £
MOSIA SMOSIn N u
output output _z( MSB OUT 72< DATﬁ\ ><_ LSB OUT >< IDLE ><MSB ouT
p2J
(n=0to7,12)

Figure 5.47 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Division Ratio Set to a Value Other
Than 1/2) and Simple SPI Timing (Master, CKPH = 1)

RSPI
SSLAO to 45 I \r
SSLA3 X X
output : (s : v VIS
LEAD LAG Pr1€
A > tssr, tsstr
RSPCKA Z‘ 3 \ N
CPOL =0 7 L
output
RSPCKA —\ /—\_& 1—\—7 i
cPOL=1 \
output ] 5—/
tsu thr ty
.
{C
MISOA > /
! MSB IN DATA — LSBIN { MSB IN
input (¢
tor, tor ey ton k—y top
1= «
Y N )Y
MOSIA X  msBout )< DATA >§ LSB OUT >< IDLE ><MSB out
output A A
2y

Figure 5.48 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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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

Timing
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RX71M Group 5. Electrical Characteristics

Table 5.43 On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 3.0 10 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, = To

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Input high level voltage ViH 2.0 — — \
characteristics Input low level voltage Vi — — 0.8 \Y
Differential input sensitivity Vpi 0.2 — — \Y | DP —DM |
Differential common mode range Vem 0.8 — 25 \Y
Output Output high level voltage VoH 2.8 — 3.6 \% lon =—200 pA
characteristics ', tout low level voltage VoL 0.0 — 03 v loL = 2 MA
Cross-over voltage Vcrs 1.3 — 2.0 \Y Figure 5.77
Rise time ter 4 — 20 ns
Fall time tep 4 — 20 ns
Risef/fall time ratio ter/ tep 90 — 111.11 % ter/ teE
Output resistance ZpRv 28 — 44 Q |USBb: Rs =27 Q included
40.5 — 49.5 Q | USBA: Rs not necessary
(PHYSET.REPSEL[1:0] = 01b
and PHYSET.HSEB = 0)
Pull-up and DP pull-up resistance Rpu 0.900 — 1.575 kQ |Idle state
Erl:!_r(;ggr]istics Euwr:]:tirl);hii fsuer}zt(i?: d;ontroller 1.425 — 3.090 kQ | At transmission and reception
DP/DM pull-down resistance Rpd 14.25 — 24.80 kQ
(when the host controller function
is selected)

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

Observation
point
d
® vV
USBb: 27 Q =
: 0
USBA: Not % S0 pF
necessary
dm
50 pF
Figure 5.78  Test Circuit (Full-Speed)
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* Suspension during programming

FACIcommand X Program ><

>< Suspend

FSTATRO.FRDY

Erasure pulse

* Forced stop command

FACIcommand X Forced >
stop
tep |

I
[Notready ] ﬂé

FSTATR.FRDY

tspp
FSTATRO.FRDY Not Ready
Programming pulse
* Suspension during erasure in suspend priority mode
FAClcommand X  Erase >< >< Suspend >< Resume >< >< Suspend
tseso1 tseso2
FSTATRO.FRDY Not Ready Not Ready
* Suspension during erasure in erasure priority mode
FACIcommand X Erase >< >< Suspend
tseen

Figure 5.89  Flash Memory Programming/Erasure Suspension Timing
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RX71M Group 5. Electrical Characteristics

5.12 Boundary Scan

Table 5.56 Boundary Scan Characteristics
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr =2.710 3.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA = AVCC_USBA=3.01t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA =AVSS USBA=0V,
Ta=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
Item Symbol Min. Typ. Max. Unit Conditions

TCK clock cycle time trekeye 100 — — ns Figure 5.90
TCK clock high pulse width trekH 45 — — ns

TCK clock low pulse width treke 45 — — ns

TCK clock rise time trekr — — 5 ns

TCK clock fall time treks — — 5 ns

TRST# pulse width trrRsTW 20 — — trckeye | Figure 5.91
TMS setup time trmss 20 — — ns Figure 5.92
TMS hold time trMsH 20 — — ns

TDI setup time trois 20 — — ns

TDI hold time tTDlH 20 — — ns

TDO data delay time trpop — — 40 ns
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