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Welcome to E-XFL.COM

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
78

3MB (3M x 8)

FLASH

64K x 8

512K x 8

2.7V ~ 3.6V

A/D 8x12b, 14x12b; D/A 1x12
Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TFLGA

100-TFLGA (7x7)
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RX71M Group

1. Overview

Table 1.1 Outline of Specifications (4/10)

Classification Module/Function

Description

Event link controller (ELC)

Event signals such as interrupt request signals can be interlinked with the operation of
functions such as timer counting, eliminating the need for intervention by the CPU to
control the functions.

119 internal event signals can be freely combined for interlinked operation with
connected functions.

Event signals from peripheral modules can be used to change the states of output pins
(of ports B and E).

Changes in the states of pins (of ports B and E) being used as inputs can be interlinked
with the operation of peripheral modules.

Timers 16-bit timer pulse unit
(TPUa)

(16 bits x 6 channels) x 1 unit

Maximum of 16 pulse-input/output possible

Select from among seven or eight counter-input clock signals for each channel
Input capture/output compare function

Output of PWM waveforms in up to 15 phases in PWM mode

Support for buffered operation, phase-counting mode (two phase encoder input) and
cascade-connected operation (32 bits x 2 channels) depending on the channel.
PPG output trigger can be generated

Capable of generating conversion start triggers for the A/D converters

Digital filtering of signals from the input capture pins

Event linking by the ELC

Timers Multifunction timer
pulse unit (MTU3a)

9 channels (16 bits x 8 channels, 32 bits x 1 channel)

Maximum of 16 pulse-input/output and 3 pulse-input possible

Select from among 13 counter-input clock signals for each channel (PCLKA/1, PCLKA/
2, PCLKA/4, PCLKA/8, PCLKA/16, PCLK/A32, PCLKA/64, PCLKA/256, PCLKA/1024,
MTCLKA, MTCLKB, MTCLKC, MTCLKD)

11 of the signals are available for channels 1, 3 and 4, 12 are available for channel 2,
and 9 are available for channels 5 to 8.

Input capture function

39 output compare/input capture registers

Counter clear operation (synchronous clearing by compare match/input capture)
Simultaneous writing to multiple timer counters (TCNT)

Simultaneous register input/output by synchronous counter operation

Buffered operation

Support for cascade-connected operation

43 interrupt sources

Automatic transfer of register data

Pulse output mode

Toggle/PWM/complementary PWM/reset-synchronized PWM

Complementary PWM output mode

Outputs non-overlapping waveforms for controlling 3-phase inverters

Automatic specification of dead times

PWM duty cycle: Selectable as any value from 0% to 100%

Delay can be applied to requests for A/D conversion.

Non-generation of interrupt requests at peak or trough values of counters can be
selected.

Double buffer configuration

Reset synchronous PWM mode

Three phases of positive and negative PWM waveforms can be output with desired duty
cycles.

Phase-counting mode: 16-bit mode (channels 1 and 2); 32-bit mode (channels 1 and 2)
Counter functionality for dead-time compensation

Generation of triggers for A/D converter conversion

A/D converter start triggers can be skipped

Digital filter function for signals on the input capture and external counter clock pins
PPG output trigger can be generated

Event linking by the ELC

Port output enable 3
(POE3a)

Control of the high-impedance state of the MTU3/GPT's waveform output pins

5 pins for input from signal sources: POEO, POE4, POES, POE10, POE11

Initiation on detection of short-circuited outputs (detection of simultaneous PWM output
to the active level)

Initiation by oscillation-stoppage detection or software

Additional programming of output control target pins is enabled

R01DS0249EJ0100 Rev.1.00
Jan 15, 2015

RENESAS Page 5 of 228



RX71M Group 1. Overview

Table 1.1 Outline of Specifications (6/10)

Classification  Module/Function Description

2 channels
Input and output of Ethernet/IEEE 802.3 frames

Communication Ethernet controller .
L]
e Transfer at 10 or 100 Mbps
L]
L]

function (ETHERC)

Full- and half-duplex modes

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

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

Filtering of multicast frames

Direct transfer of frames between two channels by cut-through

PTP controller for A block compatible with the IEEE 1588 standard is connected to the Ethernet controller
Ethernet controller (ETHERC).

(EPTPCa) e Matching with a time stamp can start counting by MTU3 and the GPT.

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

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

Transmission FIFO: 2 Kbytes; Reception FIFO: 4 Kbytes

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

Compliance with the USB 2.0 specification

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

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

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

Includes a UDC (USB Device Controller) and transceiver for USB 2.0 HS
One port (only in 177-/176-pin devices)
Compliance with the USB 2.0 specification
Transfer rate: High speed (480 Mbps), full speed (12 Mbps),
low speed (1.5 Mbps) (host only)
Self-power mode and bus power are selectable
OTG (On the Go) operation is possible (low-speed is not supported)
Incorporates 8.5 Kbytes of RAM as a transfer buffer
External pull-up and pull-down resistors are not required

USB 2.0 FS host/
function module (USBb)

USB 2.0 HS host/
function module with
battery charging
(USBAa)

Serial communications e 9 channels (SClg: 8 channels + SClh: 1 channel)

interfaces (SClg, SCIh) e SClg

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

Multi-processor function

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

Choice of LSB-first or MSB-first transfer

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

Simple 12C

Simple SPI

9-bit transfer mode

Bit rate modulation

Double-speed mode

Event linking by the ELC (only on chanel 5)

SCIh (The following functions are added to SCIg)

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

Supports the LIN format

4 channels

Methods of transfer: Asynchronous and clock synchronous

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

LSB or MSB first is selectable.

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

Bit rate modulation

Double-speed mode

Serial communications
interface with FIFO
(SCIFA)
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RX71M Group

1. Overview

1.2

List of Products

Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no.

Table 1.3 List of Products (1/3)
Code Flash Data Flash  Operating
Memory RAM Memory Frequency  Encryption

Group Part No. Package Capacity Capacity Capacity (Max.) Module SDHI

RX71M  R5F571MLCDFC PLQP0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MLDDFC PLQP0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MLGDFC PLQPO0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MLHDFC PLQPO0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MJCDFC PLQPO0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MJDDFC PLQPO0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MJGDFC PLQP0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MJHDFC PLQP0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MGCDFC PLQPO0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MGDDFC PLQPO0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MGGDFC PLQP0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MGHDFC PLQPO0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MFCDFC PLQPO0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MFDDFC PLQP0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MFGDFC PLQPO0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MFHDFC PLQPO0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MLCDFB PLQPO144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MLDDFB PLQPO144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MLGDFB PLQPO0144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MLHDFB PLQPO144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MJCDFB PLQPO144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MJDDFB PLQPO144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MJGDFB PLQPO144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MJHDFB PLQPO144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MGCDFB PLQPO144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MGDDFB PLQPO144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MGGDFB PLQPO144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MGHDFB PLQPO0144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MFCDFB PLQPO144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MFDDFB PLQPO144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MFGDFB PLQPO144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MFHDFB PLQPO144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MLCDFP PLQPO0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MLDDFP PLQPO0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MLGDFP PLQPO0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MLHDFP PLQPO0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MJCDFP PLQPO0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MJDDFP PLQPO0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MJGDFP PLQPO0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MJHDFP PLQPO0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MGCDFP PLQPO0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MGDDFP PLQPO0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MGGDFP PLQPO0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MGHDFP PLQPO0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
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RX71M Group 1. Overview

Table 1.4 Pin Functions (5/8)

Classifications Pin Name 1/0 Description
Ethernet controller REF50CKO0, REF50CK1 Input 50-MHz reference clocks. These pins input reference signals for
transmission/reception timings in RMIl 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_TXDO, RMIIO_TXD1, Output  2-bit transmit data in RMIl mode
RMII1_TXDO, RMII1_TXD1

RMII0O_RXDO, RMII0O_RXD1, Input 2-bit receive data in RMIl mode
RMII1_RXDO, RMII1_RXD1

RMIIO_TXD_EN, Output  Output pins for data transmit enable signals in RMIl 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 MIl 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

ET1_TX_ER of 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 1/O Input or output bidirectional signals for exchange of

management information between this MCU and the PHY-LSI.
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RX71M Group

1. Overview

Table 1.4 Pin Functions (8/8)

Classifications Pin Name 1/0 Description

1/0 ports P00 to P03, P05, P07 1/0 6-bit input/output pins
P10 to P17 1/0 8-bit input/output pins
P20 to P27 /0 8-bit input/output pins
P30 to P37 /0 8-bit input/output pins (P35: input pin)
P40 to P47 /0 8-bit input/output pins
P50 to P56 /0 7-bit input/output pins

(176-pin devices have only P50 to P53)

P60 to P67 1/0 8-bit input/output pins
P70 to P77 /0 8-bit input/output pins
P80 to P83, P86, P87 /0 6-bit input/output pins
P90 to P97 /0 8-bit input/output pins
PAO to PA7 /0 8-bit input/output pins
PBO to PB7 1/0 8-bit input/output pins
PCO to PC7 1/0 8-bit input/output pins
PDO to PD7 1/0 8-bit input/output pins
PEO to PE7 1/0 8-bit input/output pins
PFO to PF5 /10 6-bit input/output pins
PGO to PG7 110 8-bit input/output pins
PJ3, PJ5 1/0 2-bit input/output pins

Note:  Note the following regarding pin names. For details, see section 1.5, Pin Assignments.
¢ We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.
For the RSPI, QSPI, SDHI, and MMC interfaces, the AC portion of the electrical characteristics is measured for each group.
¢ Pins that have "-DS" appended to their names can be used as triggers for release from deep software standby.
¢ RIIC pin functions that have [FM+] appended to their names support fast-mode plus.

R01DS0249EJ0100 Rev.1.00
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RX71M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (1/7)
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
Al AVSSO
A2 AVCCO
A3 VREFLO
A4 P42 IRQ10- ANO002
DS
A5 P46 IRQ14- ANO06
DS
A6 VCC
A7 VSS
A8 P94 A20/D20 ET1_ERXDO/
RMII1_RXDO
A9 VvCC
A10 P97 A23/D23 ET1_ERXD3
All PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO0-B/ IRQ6 AN106
POEA4# SDHI_DO-B/
QIO0-B/
QMO-B
Al12 P60 CS0# ET1_TX_EN/
RMII1_TXD_EN
A13 P63 CS3#/CAS#
Al4 PE1 D9[A9/D9] MTIOC4C/MTIOC3B/ | TXD12/SMOSI12/ MMC_D5-B ANEX1
GTIOC1B-A/PO18 SSDA12/TXDX12/
SIOX12/SSLB2-B
Al5 PE2 D10[A10/D10] | MTIOC4A/ RXD12/SMISO12/ MMC_D6-B IRQ7-DS | AN100
GTIOCOB-A/PO23/ SSCL12/RXDX12/
TIC3 SSLB3-B
Bl P05 IRQ13 DA1
B2 P07 IRQ15 ADTRGO#
B3 P40 IRQ8-DS | ANOOO
B4 P41 IRQ9-DS | ANOO1
B5 P47 IRQ15- ANO0O7
DS
B6 P91 A17/D17 ET1_COL/SCK7 AN115
B7 P92 A18/D18 POE4# ET1_CRS/ AN116
RMII1_CRS_DV/
RXD7/SMISO7/SSCL7
B8 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
B9 P96 A22/D22 ET1_ERXD2
B10 PD4 D4[A4/DA4] MTIOC8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QSSL-B
B11 PG1 D25 ET1_RX_ER/
RMII1_RX_ER
B12 VSS
B13 P64 CSA4#/WE#
B14 PEO D8[A8/D8] MTIOC3D/ SCK12/SSLB1-B MMC_D4-B ANEXO
GTIOC2B-A
B15 PE3 D11[A11/D11] MTIOC4B/ CTS12#/RTS12#/ MMC_D7-B AN101
GTIOC2A-A/PO26/ SS12#/
POES8#/TOC3 ETO_ERXD3
C1 AVSS1
Cc2 AVCC1
C3 VREFHO
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RX71M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (6/7)
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 I/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
N14 P73 CS3# PO16 ETO_WOL
N15 VSS
P1 VSS
P2 P17 MTIOC3A/MTIOC3B/ | SCK1/TXD3/ PIXD3 IRQ7 ADTRG1#
MTIOC4B/ SMOSI3/SSDA3/
GTIOCOB-B/TIOCBO/ | SDA2-DS/
TCLKD/TMO1/PO15/ SSITXDO
POES8#
P3 P87 MTIOCA4C/ TXD10 PIXD2
GTIOC1B-B/TIOCA2
P4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/ IRQ4
TIOCBS5/TCLKA/ SS1#/CTX1/
TMRI2/PO15 USBO_OVRCURA
P5 USBO_DP
P6 AVSS_
USBA
P7 USBA_DM
P8 P10 ALE MTIC5W/TMRI3 USBA_OVRCURA IRQO
P9 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
P10 P83 EDACK1 MTIOCA4C/ CTS10#/ETO_CRS/
GTIOCOA-D RMIIO_CRS_DV/
SCK10
P11 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/MOSIA-A/ MMC_D6-A IRQ13
GTIOC3B-D/TMCI2/ ETO_ETXD3
TICO/PO30
P12 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/SSLAO- | MMC_D1-A/
GTETRG-D/TMCI1/ A/ETO_TX_CLK SDHI_D1-A/
PO25/POEQ# QIO1-A/IQMI-A
P13 PC2 Al18 MTIOC4B/ RXD5/SMISO5/ MMC_CD-A/
GTIOC2B-D/TCLKA/ SSCL5/SSLA3-A/ SDHI_D3-A
PO21 ETO_RX_DV/
P14 P75 CS5# PO20 SCK11/RTS11/ MMC_RES#-A/
ETO_ERXDO/ SDHI_D2-A
RMIIO_RXDO0/
P15 VCC
R1 P21 MTIOC1B/MTIOC4A/ | RXDO/SMISO0/ PIXD5 IRQ9
GTIOC2A-B/TIOCA3/ | SSCLO/
TMCI0/PO1 USBO_EXICEN/
USBA_EXICEN/
SSIWS0
R2 P20 MTIOC1A/TIOCB3/ TXDO0/SMOSI0/ PIXD4 IRQ8
TMRIO/POO SSDAO/USBO_ID/
USBA_ID/
SSIRXDO
R3 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/ IRQ6 ADTRGO#
TIOCB1/TCLKC/ SMOSI1/SMISO3/
TMO2/PO14/ SSDA1/SSCL3/
RTCOUT SCL2-DS/
USBO_VBUS/
USBO_VBUSEN/
USB0O_OVRCURB
R4 P13 WR2#/BC2# MTIOCOB/TIOCAS5/ TXD2/SMOSI2/ IRQ3 ADTRG1#
TMO3/PO13 SSDA2/
SDAO[FM+]
R5 USB0_DM
R6 PVSS_
USBA
R7 USBA_DP
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RX71M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (7/7)
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 I/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
R8 P11 MTIC5V/TMCI3 SCK2/
USBA_VBUS/
USBA_VBUSEN
R9 P53*2 BCLK
R10 VSS
R11 VCC
R12 P80 EDREQO MTIOC3B/PO26 SCK10/RTS10#/ MMC_D2-A/
ETO_TX_EN/ SDHI_WP-A/
RMIIO_TXD_EN QIO2-A
R13 P76 CS6# PO22 RXD11/ETO_RX_CLK/ | MMC_CMD-A/
REF50CKO SDHI_CMD-A/
QSSL-A
R14 P74 A20/CS4# PO19 CTS11#/ETO_ERXD1/
RMII0O_RXD1
R15 PC1 Al7 MTIOC3A/TCLKD/ SCK5/SSLA2-A/
PO18 ETO_ERXD2

Note 1. The 176-pin LFBGA does not include the E5 pin.
Note 2. The BCLK function is multiplexed with the 1/0 port function for pin P53, so the port function is not available if the external bus is

enabled.
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RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (14 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 811Ah |TPUO |Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 811Ch |TPUO |Timer General Register C TGRC 16 16 2,3 PCLKB 2 ICLK TPUa
0008 811Eh |TPUO |Timer General Register D TGRD 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 8120h | TPU1 |Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8121h |TPU1 Timer Mode Register TMDR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8122h |TPU1 Timer 1/O Control Register TIOR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8124h | TPU1 | Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2 ICLK TPUa
0008 8125h |TPU1 Timer Status Register TSR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8126h TPUL Timer Counter TCNT 16 16 2,3PCLKB 2ICLK TPUa
0008 8128h | TPU1 Timer General Register A TGRA 16 16 2,3 PCLKB 2ICLK TPUa
0008 812Ah | TPU1 Timer General Register B TGRB 16 16 2,3 PCLKB 2ICLK TPUa
0008 8130h |TPU2 | Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8131h |TPU2 Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8132h | TPU2 |Timer I/O Control Register TIOR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8134h | TPU2 Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8135h | TPU2 |Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8136h | TPU2 Timer Counter TCNT 16 16 2, 3 PCLKB 2ICLK TPUa
0008 8138h | TPU2 Timer General Register A TGRA 16 16 2, 3 PCLKB 2ICLK TPUa
0008 813Ah |TPU2 |Timer General Register B TGRB 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8140h | TPU3 | Timer Control Register TCR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8141h |TPU3 |Timer Mode Register TMDR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8142h |TPU3 | Timer I/O Control Register H TIORH 8 8 2,3 PCLKB 2ICLK TPUa
0008 8143h |TPU3 [ Timer I/O Control Register L TIORL 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8144h | TPU3 | Timer Interrupt Enable Register TIER 8 8 2, 3PCLKB 2 ICLK TPUa
0008 8145h |TPU3 |[Timer Status Register TSR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8146h |TPU3  [Timer Counter TCNT 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8148h | TPU3 | Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 814Ah | TPU3 |Timer General Register B TGRB 16 16 2,3PCLKB 2 ICLK TPUa
0008 814Ch | TPU3 | Timer General Register C TGRC 16 16 2, 3PCLKB 2 ICLK TPUa
0008 814Eh |TPU3 |Timer General Register D TGRD 16 16 2, 3 PCLKB 2ICLK TPUa
0008 8150h | TPU4 | Timer Control Register TCR 8 8 2,3 PCLKB 2 ICLK TPUa
0008 8151h |TPU4 | Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8152h | TPU4  |Timer I/O Control Register TIOR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8154h | TPU4 | Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2ICLK TPUa
0008 8155h |TPU4 | Timer Status Register TSR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8156h | TPU4 Timer Counter TCNT 16 16 2, 3 PCLKB 2ICLK TPUa
0008 8158h |TPU4 |[Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 815Ah | TPU4 |Timer General Register B TGRB 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8160h | TPU5 | Timer Control Register TCR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8161h |TPU5 |Timer Mode Register TMDR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8162h | TPU5 | Timer I/O Control Register TIOR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8164h | TPU5 | Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8165h | TPU5 | Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8166h | TPU5 | Timer Counter TCNT 16 16 2,3PCLKB 2 ICLK TPUa
0008 8168h | TPU5 |Timer General Register A TGRA 16 16 2,3PCLKB 2 ICLK TPUa
0008 816Ah |TPU5 | Timer General Register B TGRB 16 16 2,3 PCLKB 2ICLK TPUa
0008 81E6h |PPGO |PPG Output Control Register PCR 8 8 2,3 PCLKB 2ICLK PPG
0008 81E7h |PPGO |PPG Output Mode Register PMR 8 8 2,3PCLKB 2ICLK PPG
0008 81E8h |PPGO |[Next Data Enable Registers H NDERH 8 8 2, 3 PCLKB 2ICLK PPG
0008 81E9h PPGO Next Data Enable Registers L NDERL 8 8 2,3PCLKB 2ICLK PPG
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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 5. Electrical Characteristics

5.2 DC Characteristics

Table 5.2 DC Characteristics (1)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgayr = 2.7 t0 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
Schmitt trigger IRQ input pin*1 ViH VCC x 0.8 — VCC +0.3 \%
input voltage MTU input pin*1
. ) V -0.3 —_ VCC x 0.2
GPT input pin*1 L *
POES3 input pin*1 AVy VCC x 0.06 — —
TPU input pin*1
TMR input pin*1
SCl input pin*1
ADTRG# input pin*1
QSPI input pin*1
RES#, NMI, TCK
RIIC input pin ViH VCC x 0.7 — 5.8
(except for SMBus) Vi 03 — VCC %03
AVt VCC x 0.05 — —
Ports for 5 V tolerant*2 Viy VCC % 0.8 — 5.8
VL -0.3 — VCC x 0.2
Other input pins excluding ports ViH VCC x 0.8 — VCC +0.3
*3
for 5 V tolerant Vi 03 — VCC % 0.2
Input high voltage | MD pin, EMLE ViH VCC x 0.9 — VCC +0.3 \%
Eftxceft_r‘:or tschnm'“ EXTAL, RSP! input pin, VCC x 0.8 — VCC +0.3
igger input pin) | £y SMAC input pin, WAIT#, SSI
input pin,
SDHI input pin, MMC input pin,
PDC input pin
ETHERC input pin 2.3 — VCC +0.3
XCIN*3 VCC x 0.8 — VCC +0.3
DO to D31 VCC x 0.7 — VCC + 0.3
RIIC (SMBus) 2.1 — VCC + 0.3
Input low voltage | MD pin, EMLE VL -0.3 — VCC x 0.1 \Y
(except for SSMIL | ExTAL, RSPI input pin, 0.3 — VCC x 0.2
rigger input pin) | £y HMAC input pin, WAIT#, SSI
input pin,
SDHI input pin, MMC input pin,
PDC input pin
XCIN*3 -0.3 — VCC x 0.2
DO to D31 -0.3 — VCC x 0.3
RIIC (SMBus) -0.3 — 0.8
Note 1. This does not include the pins, which are multiplexed as ports for 5 V tolerant.
Note 2. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and CO to C3 are 5 V tolerant.
Note 3. For P32, P31, P30, and XCIN, input as follows when the Vgart power supply is selected.
VIH Min. = VBATT x 0.8, VIH Max. = VBATT + 0.3, VIL Min. = -0.3, VIL Max. = VBATT x 0.2 (VBATT =2.0t0 3.6 V)
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Table 5.4 DC Characteristics (3)
Conditions: VCC = AVCCO = AVCC1 = VREFHO0 = VCC_USB =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
Item Symbol | Min. | Typ. | Max. Unit Test Conditions
Supply Max.*2 Icc*3 — — 220 mA | ICLK = 240 MHz
current*t Normal | Peripheral function clock signal — | 52 | — PCLKA =120 MHz
supplied* PCLKB = 60 MHz
- - - PCLKC = 60 MHz
2 SPtirlpZZiil function clock signal — 28 — PCLKD = 60 MHz
2 PP FCLK = 60 MHz
o | Coremark | Peripheral function clock signal — 41 — BCLK = 120 MHz
= % .
= stopped*4 BCLK pin = 60 MHz
@ | Sleep mode: The clock signal to peripheral 37 108
g modules is supplied*4
g;_ All-module-clock-stop mode (reference value) — 15 80
s‘f’ Increased | Reading from the code flash memory — 7 —
.%’ by BGO | while the data flash memory is being
operation | programmed
*5 Reading from the code flash memory — 10 —
while the code flash memory is being
programmed
Low-speed operating mode 1: Supply of the clock signal — 4.4 — All clocks 1 MHz
to peripheral modules is stopped*4
Low-speed operating mode 2: Supply of the clock signal — 3 — All clocks 32.768 kHz
to peripheral modules is stopped*4
Software standby mode — 1.9 59
Power supplied to standby RAM and USB resume — 25 75 pA
g detecting unit (USBb only)
g Power not Power-on reset circuit and low- — 125 26
2 supplied to power consumption function
T | standby RAM and | disabled*t
§ | USB resume Power-on reset circuit and low- — | 31 | 135
g detecting unit power consumption function
E (USBb only) enabled*?
3 | Increased by When a crystal oscillator for — 0.6 —
§ RTC operation low clock loads is in use
[a] When a crystal oscillator for — 2.0 —
standard clock loads is in use
RTC operating while When a crystal oscillator for — 0.9 — Vearr=2.0V,
VCC is off (with the low clock loads is in use VCC=0V
battery backup _ 1.6 _ Vaarr = 3.3V,
function, only the RTC VCC =0V
zggillsauttc))-rc(l)ozkrate) When a crystal oscillator for — 1.7 — Vearr=2.0V,
P standard clock loads is in use VCC=0V
—_— 3.3 —_— VBATT =3.3 V,
VCC=0V

Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.

Note 2. Supply of the clock signal to peripheral modules is stopped in this state. This does not include operations as BGO (background
operations).

Note 3. Icc depends on f (ICLK) as follows. (ICLK:PCLKA:PCLKB/PCLKC/PCLKD:BCLK:BCLK pin = 10:5:2.5:5:2.5 when EXTAL = 24
MHz)
lcc Max. = 0.47 x f + 107 (max. operation in high-speed operating mode)
lcc Typ. =0.09 x f + 7 (normal operation in high-speed operating mode)
lcc Typ. = 0.14 x f + 74 (low-speed operating mode 1)
lcc Max. = 0.50 x f + 4 (sleep mode)

Note 4. This does not include operations as BGO (background operations). Whether supply of the clock signal to peripheral modules
continues or is stopped only depends on the state determined by the settings of the bits in module stop control registers A to D.
The setting for the peripheral module clock stopped state is FCLK = BCLK = PCLKA = PCLKB = PCLKC = PCLKD = BCLK pin
= 3.75 MHz (division by 64).

Note 5. This is the increase for programming or erasure of the code flash memory (limitations apply to the combinations of ranges in

R01DS0249EJ0100 Rev.1.00 RENESAS Page 143 of 228
Jan 15, 2015



RX71M Group

5. Electrical Characteristics
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Figure 5.22  External Bus Timing/External Wait Control
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5.3.7 Timing of On-Chip Peripheral Modules

Table 5.23  1/0O Port 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,

PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Top,
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
Iltem Symbol Min. Max. Unit Conditions
I/O ports Input data pulse width tPRW 15 — tppeyc | Figure 5.33

Note 1. tpgcyc: PCLKB cycle

Port >d% %
[«

trrRw 7

Figure 5.33  I/O Port Input Timing
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RSPI Simple SPI
tro
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Figure 5.51  RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
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Figure 5.52 RSPl Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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Table 5.44 On-Chip USB High-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, PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Ty,

Item Symbol Min. Typ. Max. Unit Test Conditions

Input Squelch detect sensitivity Vhsso 100 — 150 mV Figure 5.79
characteristics | (Differential voltage)

Disconnect detect sensitivity VHsbsc 525 — 625 mvV Figure 5.80

Common mode voltage VHscMm -50 — 500 mvV
Output Idle state Vhsol -10 — 10 mvV
characteristics Output high level voltage VHsoH 360 — 440 mvV

Output low level voltage VhsoL -10 — 10 mvV

Chirp J output voltage (difference) | Vcepirps 700 — 1100 mV

Chirp K output voltage (difference) | Vcpirpk | —900 — -500 mvV
AC Rise time thsr 500 — — ps Figure 5.81
characteristics Fall ime tur 500 — — ps

Output resistance Z1SDRV 40.5 — 49.5 Q

Figure 5.79 DP and DM Squelch detect sensitivity (High-Speed)

v N v

Figure 5.80 DP and DM Disconnect detect sensitivity (High-Speed)

90%

Figure 5.81 DP and DM Output Timing (High-Speed)
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Figure 5.85 Voltage Detection Circuit Timing (Vyet1)
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5.11 Flash Memory Characteristics

Table 5.54 Code Flash Memory Characteristics

Conditions: VCC = AVCCO = 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
Temperature range for programming/erasure: T, = Ty,

tem Symbol . FCLK =4 MHz 2.0 MHz < FCLK = 60 MHz Unit
Min. Typ. Max. Min. Typ. Max.
Programming time 256 bytes tposg — 4.4 13.2 — 2 6 ms
Npgc < 100 times 8 Kbytes tpex — 99 176 — 50 90 ms
32 Kbytes tpaak — 396 704 — 200 360 ms
Programming time 256 bytes tpose — 5.3 15.8 — 2.4 7.2 ms
Npec > 100 times 8 Kbytes ek — 119 212 — 60 108 ms
32 Kbytes tpaok — 476 848 — 240 432 ms
Erasure time 8 Kbytes tegK — 90 216 — 50 120 ms
Npgc < 100 times 32 Kbytes teaaK — 360 864 — 200 480 ms
Erasure time 8 Kbytes tegk — 108 260 — 60 144 ms
Npgc > 100 times 32 Kbytes teaok — 432 1040 — 240 576 ms
Reprogramming/erasure cycle*! Npec 1000*2 — — 1000*2 — — Times
Suspend delay time during programming tspp — — 264 — — 120 us
First suspend delay time during erasing tsesp1 — — 216 — — 120 us
(in suspend priority mode)
Second suspend delay time during tsesp2 — — 17 — — 1.7 ms
erasure
(in suspend priority mode)
Suspend delay time during erasure tseep — — 1.7 — — 17 ms
(in erasure priority mode)
Forced stop command tep — — 32 — — 20 us
Data hold time*3 torP 10 — — 10 — — Year
FCU reset time trcur 35 — — 35 — — us

Note 1. Definition of reprogram/erase cycle:
The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 1000),
erasing can be performed n times for each block. For instance, when 256-byte programming is performed 32 times for different
addresses in 8-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. This is the minimum number of times to guarantee all the characteristics after reprogramming (guaranteed range is from 1 to the
value of the minimum value).

Note 3. This shows the characteristics when reprogramming is performed within the specified range, including the minimum value.
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JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
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Figure E 144-Pin LQFP (PLQP0144KA-A)
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