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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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RX71M Group

1. Overview

Table 1.10 List of Pin and Pin Functions (100-Pin LQFP) (3/4)
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
56 PB4 Al12 TIOCA4/PO28 CTS9#/ETO_TX_EN/
RMIIO_TXD_EN
57 PB3 All MTIOCOA/MTIOC4A/ | SCK6/ETO_RX_ER/
TIOCD3/TCLKD/ RMIIO_RX_ER
TMOO0/PO27/POE11#
58 PB2 A10 TIOCC3/TCLKC/ CTS6#/RTS6#SS6#/
PO26 ETO_RX_CLK/
REF50CKO
59 PB1 A9 MTIOCOC/MTIOCA4C/ | TXD6/SMOSI6/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SSDAG/ETO_ERXDO/
RMIIO_RXDO
60 VCC
61 PBO A8 MTIC5W/TIOCA3/ RXD6/SMISO6/ IRQ12
PO24 SSCL6/ETO_ERXD1/
RMIIO_RXD1
62 VSS
63 PA7 A7 TIOCB2/PO23 MISOA-B/ETO_WOL
64 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ MOSIA-B/
TMCI3/PO22/POEL10# | ETO_EXOUT
65 PAS5 A5 MTIOC6B/TIOCB1/ RSPCKA-B/
GTIOCO0A-C/PO21 ETO_LINKSTA
66 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/ IRQ5-DS
TIOCAL/TMRIO/PO20 | SSDA5/SSLAO-B/
ETO_MDC
67 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/ETO_MDIO
68 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
69 PA1 Al MTIOCOB/MTCLKC/ SCK5/SSLA2-B/ IRQ11
MTIOC7B/ ETO_WOL
GTIOC2A-C/TIOCBO/
PO17
70 PAO AO0/BCO# MTIOC4A/MTIOC6D/ | SSLA1-B/
GTIOCOB-C/TIOCAO0/ | ETO_TX_EN/
CACREF/PO16 RMIIO_TXD_EN
71 PE7 D15[A15/D15] | MTIOC6A/ MISOB-B MMC_RES#-B/ IRQ7 AN105
GTIOC3A-E/TOC1 SDHI_WP-B
72 PE6 D14[A14/D14] | TIOC6C/GTIOC3B-E/ | MOSIB-B MMC_CD-B/ IRQ6 AN104
TIC1 SDHI_CD-B
73 PES5S D13[A13/D13] | MTIOC4C/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
GTIOCOA-A REF50CKO0/
RSPCKB-B
74 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ | ETO_ERXD2/SSLB0-B AN102
GTIOC1A-A/PO28
75 PE3 D11[A11/D11] | MTIOC4B/ CTS12#/RTS12#/ MMC_D7-B AN101
GTIOC2A-A/IPO26/ SS12#/ETO_ERXD3
POES8#/TOC3
76 PE2 D10[A10/D10] | MTIOC4A/ RXD12/SMISO12/ MMC_D6-B IRQ7-DS AN100
GTIOCOB-A/PO23/ SSCL12/RXDX12/
TIC3 SSLB3-B
77 PE1 D9[A9/D9] MTIOC4C/MTIOC3B/ | TXD12/SMOSI12/ MMC_D5-B ANEX1
GTIOC1B-A/PO18 SSDA12/TXDX12/
SIOX12/SSLB2-B
78 PEO D8[A8/D8] MTIOC3D/ SCK12/SSLB1-B MMC_D4-B ANEXO
GTIOC2B-A
79 PD7 D7[A7/D7] MTIC5U/POEO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QIO1-B/
QMI-B
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RX71M Group

3. Address Space

3. Address Space

3.1

Address Space

This MCU has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Ghytes is possible, and this contains both program and data areas.
Figure 3.1 shows the memory maps in the respective operating modes. Accessible areas will differ according to the

operating mode and states of control bits.

0000 0000h

0008 0000h
000A 4000h
000A 6000h
0010 0000h
0011 0000h
0012 0040h
0012 0070h
007E 0000h
007F 0000h
007F 8000h
007F 9000h

007F E000Oh
0080 0000h
00FF 8000h

0100 0000h

FEFF FOOOh

FF00 0000h

FF7F 8000h

FF80 0000h

FFCO0 0000h

FFFF FFFFh

Single-chip mode*!

on-chip RAM % ™®

Peripheral I/O registers

Standby RAM

Peripheral I/O registers
On-chip ROM
(data flash memory)

Reserved area*®

On-chip ROM (option-setting memory)

Reserved area*®

On-chip ROM (write only)*2

Reserved area*®

FCU-RAM area**

Reserved area*®

Peripheral 1/O register

Reserved area*®

ECC-RAM

Reserved area*?

On-chip ROM (FCU firmware)
(read only)**

Reserved area*®

On-chip ROM (user boot)
(read only)

Reserved area*?

On-chip ROM (program ROM)
(read only)*?

0000 0000h

0008 0000h
000A 4000h
000A 6000h
0010 0000h

0011 0000h
0012 0040h
0012 0070h
007E 0000h
007F 0000h
007F 8000h
007F 9000h

007F E000h
0080 0000h
00FF 8000h

0100 0000h

0800 0000h

1000 0000h

FEFF FOOOh

FF00 0000h

FF7F 8000h

FF80 0000h

FFCO 0000h

FFFF FFFFh

On-chip ROM enabled
extended mode

On-chip RAM 27

Peripheral I/O registers

Standby RAM

Peripheral I/O registers
On-chip ROM
(data flash memory)

Reserved area*®

On-chip ROM (option-setting memory)

Reserved area*®

On-chip ROM (write only)*2

Reserved area*?

FCU-RAM area**

Reserved area*®

Peripheral I/0 register

Reserved area*?

ECC-RAM

External address space
CS area)

External address space
(SDRAM area)

~ Reserved area*? s

On-chip ROM (FCU firmware)
(read only)**

Reserved area*?

On-chip ROM (user boot)
(read only)

Reserved area*®

On-chip ROM (program ROM)
(read only)*2

On-chip ROM disabled
extended mode

0000 0000h

. 2,45
On-chip RAM

0008 0000h

Peripheral 1/0 registers

000A 4000h

Standby RAM

000A 6000h
0010 0000h

Peripheral I/O registers

Reserved area*?

00FF 8000h

ECC-RAM

0100 0000h

. External address space
r CS area) 1

0800 0000h

External address space
(SDRAM area)

1000 0000h

~ Reserved area*? -

FF00 0000h

External address space

FFFF FFFFh

Note 1. The address space in boot mode and user boot mode/USB boot mode is the same as the address space in single-chip
mode.
Note 2. The capacity of ROM/RAM differs depending on the products.

Code Data
Flash Flash
Memory Memory RAM
Capacity Address Capacity  Address Capacity  Address
4 Mbytes FFCO 0000h to FFFF FFFFh 64 Kbytes 0010 0000h to 0010 FFFFh 512 0000 0000h to 0007 FFFFh
Kbyt
3 Mbytes  FFDO 0000h to FFFF FFFFh vies
2.5 Mbytes FFD8 0000h to FFFF FFFFh
2 Mbytes  FFEO 0000h to FFFF FFFFh
Note 3. Reserved areas should not be accessed.
Note 4. The FCU-RAM and the on-chip ROM (FCU firmware) are reserved in products that do not include the FCU-RAM. For
details on the FCU, see section 63, Flash Memory, in the User's Manual: Hardware.
Note 5. When MEMWAIT = 1, access to addresses in the range from 0004 0000h to 0007 FFFFh of the on-chip RAM space and
to the on-chip ROM area (program ROM) takes two cycles whether for reading or writing.
Figure 3.1 Memory Map in Each Operating Mode
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (17 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 8510h |MMCIF |Command Control Register CECMDCTRL 32 32 2, 3 PCLKB 2 ICLK MMCIF
0008 8514h |MMCIF |Transfer Block Setting Register CEBLOCKSE 32 32 2,3 PCLKB 2 ICLK MMCIF
T
0008 8518h MMCIF | Clock Control Register CECLKCTRL 32 32 2, 3 PCLKB 2ICLK MMCIF
0008 851Ch |MMCIF |Buffer Access Setting Register CEBUFACC 32 32 2, 3 PCLKB 2 ICLK MMCIF
0008 8520h |MMCIF |Response Register 3 CERESP3 32 32 2,3 PCLKB 2ICLK MMCIF
0008 8524h MMCIF [Response Register 2 CERESP2 32 32 2, 3PCLKB 2ICLK MMCIF
0008 8528h | MMCIF |Response Register 1 CERESP1 32 32 2, 3PCLKB 2 ICLK MMCIF
0008 852Ch |MMCIF |Response Register 0 CERESPO 32 32 2,3 PCLKB 2ICLK MMCIF
0008 8530h MMCIF [CMD12 Response Register CERESPCM 32 32 2,3 PCLKB 2ICLK MMCIF
D12
0008 8534h MMCIF |Data Register CEDATA 32 32 2, 3PCLKB 2ICLK MMCIF
0008 853Ch |MMCIF |Boot Operation Setting Register CEBOOT 32 32 2,3PCLKB 2 ICLK MMCIF
0008 8540h | MMCIF |[Interrupt status Flag Register CEINT 32 32 2, 3 PCLKB 2ICLK MMCIF
0008 8544h |MMCIF |Interrupt request Enable Register CEINTEN 32 32 2,3 PCLKB 2 ICLK MMCIF
0008 8548h MMCIF | Status Register 1 fEHOSTSTS 32 32 2,3 PCLKB 2ICLK MMCIF
0008 854Ch |MMCIF |Status Register 2 gEHOSTSTS 32 32 2,3 PCLKB 2ICLK MMCIF
0008 8570h | MMCIF | MMC Detection and Port Control Register CEDETECT 32 32 2,3PCLKB 2 ICLK MMCIF
0008 8574h |MMCIF | Special Mode Setting Register CEADDMOD 32 32 2, 3PCLKB 2 ICLK MMCIF
E
0008 857Ch |MMCIF |Version Register CEVERSION 32 32 2,3 PCLKB 2ICLK MMCIF
0008 9000h | S12AD |A/D Control Register ADCSR 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9004h | S12AD |A/D Channel Select Register AO ADANSAO 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9008h [ S12AD AID—_Convened Value Addition/Average Mode Select |ADADSO 16 16 2, 3 PCLKB 2ICLK S12ADC
Register 0
0008 900Ch |S12AD |[A/D-Converted Value Addition/Average Count Select | ADADC 8 8 2, 3 PCLKB 2ICLK S12ADC
Register
0008 900Eh |S12AD |[A/D Control Extended Register ADCER 16 16 2,3PCLKB 2ICLK S12ADC
0008 9010h | S12AD |A/D Start Trigger Select Register ADSTRGR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9014h | S12AD |A/D Channel Select Register BO ADANSBO 16 16 2, 3PCLKB 2ICLK S12ADC
0008 9018h | S12AD |A/D Data Duplication Register ADDBLDR 16 16 2,3PCLKB 2 ICLK S12ADC
0008 901Eh |S12AD |A/D Self-Diagnosis Data Register ADRD 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9020h | S12AD |A/D Data Register 0 ADDRO 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9022h | S12AD |A/D Data Register 1 ADDR1 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9024h S12AD |A/D Data Register 2 ADDR2 16 16 2,3PCLKB 2ICLK S12ADC
0008 9026h | S12AD |A/D Data Register 3 ADDR3 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9028h | S12AD |[A/D Data Register 4 ADDR4 16 16 2,3 PCLKB 2ICLK S12ADC
0008 902Ah | S12AD |A/D Data Register 5 ADDRS5 16 16 2,3 PCLKB 2ICLK S12ADC
0008 902Ch |S12AD |[A/D Data Register 6 ADDRG6 16 16 2,3 PCLKB 2ICLK S12ADC
0008 902Eh |S12AD |[A/D Data Register 7 ADDR7 16 16 2,3PCLKB 2ICLK S12ADC
0008 9060h | S12AD |A/D Sampling State Register 0 ADSSTRO 8 8 2, 3 PCLKB 2ICLK S12ADC
0008 9066h | S12AD |[A/D Sample and Hold Circuit Control Register ADSHCR 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9073h | S12AD |A/D Sampling State Register 1 ADSSTR1 8 8 2, 3 PCLKB 2ICLK S12ADC
0008 9074h | S12AD |A/D Sampling State Register 2 ADSSTR2 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9075h | S12AD |A/D Sampling State Register 3 ADSSTR3 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9076h | S12AD |A/D Sampling State Register 4 ADSSTR4 8 8 2, 3 PCLKB 2 ICLK S12ADC
0008 9077h | S12AD |A/D Sampling State Register 5 ADSSTR5 8 8 2,3PCLKB 2 ICLK S12ADC
0008 9078h | S12AD |A/D Sampling State Register 6 ADSSTR6 8 8 2, 3 PCLKB 2ICLK S12ADC
0008 9079h | S12AD |A/D Sampling State Register 7 ADSSTR7 8 8 2, 3PCLKB 2ICLK S12ADC
0008 907Ah | S12AD |A/D Disconnection Detection Control Register ADDISCR 8 8 2,3 PCLKB 2 ICLK S12ADC
R01DS0249EJ0100 Rev.1.00 RENESAS Page 89 of 228

Jan 15, 2015



RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (20 / 67)
) Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 9E24h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL2 32 32 4,5 PCLKB 2, 3ICLK QSPI
2
0008 9E28h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL3 32 32 4,5 PCLKB 2,3ICLK QSPI
3
0008 AOOOh | SCIO Serial Mode Register SMR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A0O01h |SCIO Bit Rate Register BRR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A0O02h |SCIO Serial Control Register SCR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A0O03h |SCIO Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A004h [ SCIO Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A0O5h | SCI0 Receive Data Register RDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A0O6h | SCIO Smart Card Mode Register SCMR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A0OO7h | SCIO Serial Extended Mode Register SEMR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A0O08h | SCIO Noise Filter Setting Register SNFR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A0O0OSh | SCIO 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOAh | SCIO 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOBh | SCIO 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOCh |SCI0 12C Status Register SISR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOODh | SCIO SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOEh | SCIO Transmit Data Register H TDRH 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOOFh | SCIO Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOOEh [ SCIO Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 A010h |[SCIO Receive Data Register H RDRH 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A011h |SCIO Receive Data Register L RDRL 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A0O10h |SCIO Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 A0O12h |SCIO Modulation Duty Register MDDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A0O20h |SCI1 Serial Mode Register SMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A021h |SCI1 Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A022h |SCI1 Serial Control Register SCR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A023h | SCI1 Transmit Data Register TDR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A024h |SCI1 Serial Status Register SSR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A025h | SCI1 Receive Data Register RDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A026h |SCI1 Smart Card Mode Register SCMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A027h |SCI1 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
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RX71M Group

4. 1/0 Registers

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

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 C414h |RTC Binary Counter 2 Alarm Register BCNT2AR 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C416h |RTC Day-of-Week Alarm Register RWKAR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C416h |RTC Binary Counter 3 Alarm Register BCNT3AR 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C418h |RTC Date Alarm Register RDAYAR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C418h |RTC Binary Counter 0 Alarm Enable Register BCNTOAER 8 8 2,3 PCLKB 2ICLK RTCd
0008 C41Ah |RTC Month Alarm Register RMONAR 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C41Ah |RTC Binary Counter 1 Alarm Enable Register BCNT1AER 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C41Ch |RTC Year Alarm Register RYRAR 16 16 2, 3 PCLKB 2 ICLK RTCd
0008 C41Ch |RTC Binary Counter 2 Alarm Enable Register BCNT2AER 16 16 2,3 PCLKB 2 ICLK RTCd
0008 C41Eh |RTC Year Alarm Enable Register RYRAREN 8 8 2,3 PCLKB 2ICLK RTCd
0008 C41Eh |RTC Binary Counter 3 Alarm Enable Register BCNT3AER 8 8 2,3 PCLKB 2ICLK RTCd
0008 C422h |RTC RTC Control Register 1 RCR1 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C424h |RTC RTC Control Register 2 RCR2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C426h |RTC RTC Control Register 3 RCR3 8 8 2,3PCLKB 2 ICLK RTCd
0008 C428h |RTC RTC Control Register 4 RCR4 8 8 2,3 PCLKB 2ICLK RTCd
0008 C42Ah |RTC Frequency Register H RFRH 16 16 2,3PCLKB 2 ICLK RTCd
0008 C42Ch |RTC Frequency Register L RFRL 16 16 2,3PCLKB 2 ICLK RTCd
0008 C42Eh |RTC Time Error Adjustment Register RADJ 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C440h |RTC Time Capture Control Register 0 RTCCRO 8 8 2,3PCLKB 2 ICLK RTCd
0008 C442h |RTC Time Capture Control Register 1 RTCCR1 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C444h |RTC Time Capture Control Register 2 RTCCR2 8 8 2,3PCLKB 2 ICLK RTCd
0008 C452h |RTC Second Capture Register 0 RSECCPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C452h |RTC BCNTO Capture Register 0 BCNTOCPO 8 8 2, 3PCLKB 2ICLK RTCd
0008 C454h |RTC Minute Capture Register 0 RMINCPO 8 8 2,3PCLKB 2 ICLK RTCd
0008 C454h |RTC BCNT1 Capture Register 0 BCNT1CPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C456h |RTC Hour Capture Register 0 RHRCPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C456h |RTC BCNT2 Capture Register 0 BCNT2CPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C45Ah |RTC Date Capture Register 0 RDAYCPO 8 8 2,3PCLKB 2 ICLK RTCd
0008 C45Ah |RTC BCNT3 Capture Register 0 BCNT3CPO 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C45Ch |RTC Month Capture Register 0 RMONCPO 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C462h |RTC Second Capture Register 1 RSECCP1 8 8 2,3PCLKB 2 ICLK RTCd
0008 C462h |RTC BCNTO Capture Register 1 BCNTOCP1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C464h |RTC Minute Capture Register 1 RMINCP1 8 8 2,3PCLKB 2ICLK RTCd
0008 C464h |RTC BCNT1 Capture Register 1 BCNT1CP1 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C466h |RTC Hour Capture Register 1 RHRCP1 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C466h |RTC BCNT2 Capture Register 1 BCNT2CP1 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C46Ah |RTC Date Capture Register 1 RDAYCP1 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C46Ah |RTC BCNTS3 Capture Register 1 BCNT3CP1 8 8 2,3PCLKB 2ICLK RTCd
0008 C46Ch |RTC Month Capture Register 1 RMONCP1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C472h |RTC Second Capture Register 2 RSECCP2 8 8 2,3PCLKB 2 ICLK RTCd
0008 C472h |RTC BCNTO Capture Register 2 BCNTOCP2 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C474h |RTC Minute Capture Register 2 RMINCP2 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C474h |RTC BCNT1 Capture Register 2 BCNT1CP2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C476h |RTC Hour Capture Register 2 RHRCP2 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C476h |RTC BCNT2 Capture Register 2 BCNT2CP2 8 8 2,3PCLKB 2 ICLK RTCd
0008 C47Ah |RTC Date Capture Register 2 RDAYCP2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C47Ah |RTC BCNT3 Capture Register 2 BCNT3CP2 8 8 2, 3PCLKB 2ICLK RTCd
0008 C47Ch |RTC Month Capture Register 2 RMONCP2 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C4C0Oh |POE3 |Input Level Control/Status Register 1 ICSR1 16 16 2, 3 PCLKB 2 ICLK POE3
0008 C4C2h |POE3 |Output Level Control/Status Register 1 OCSR1 16 16 2, 3PCLKB 2 ICLK POE3
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RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (41 /67)
) Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000A 0080h |USBO Pipe9 Control Register PIPE9CTR 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0090h |USBO Pipel Transaction Counter Enable Register PIPE1TRE 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0092h |USBO | Pipel Transaction Counter Register PIPELITRN 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0094h |USBO Pipe2 Transaction Counter Enable Register PIPE2TRE 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0096h |USBO |Pipe2 Transaction Counter Register PIPE2TRN 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0098h |USBO | Pipe3 Transaction Counter Enable Register PIPE3TRE 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 009Ah |USBO Pipe3 Transaction Counter Register PIPE3TRN 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 009Ch |USBO |Pipe4 Transaction Counter Enable Register PIPEATRE 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 009Eh |USBO | Pipe4 Transaction Counter Register PIPEATRN 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 00AOh |USBO Pipe5 Transaction Counter Enable Register PIPESTRE 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 00A2h |USBO |Pipe5 Transaction Counter Register PIPESTRN 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 00DOh |USBO | Device Address 0 Configuration Register DEVADDO 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 00D2h |USBO | Device Address 1 Configuration Register DEVADD1 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 00D4h |USBO | Device Address 2 Configuration Register DEVADD2 16 16 9 PCLKB Frequency with 1 [USBb
or more +9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 00D6h |USBO | Device Address 3 Configuration Register DEVADD3 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 00D8h |USBO Device Address 4 Configuration Register DEVADD4 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 00DAh |USBO | Device Address 5 Configuration Register DEVADD5 16 16 9 PCLKB Frequency with 1 [USBb
or more +9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 00FOh |USBO | PHY Cross Point Adjustment Register PHYSLEW 32 32 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
R01DS0249EJ0100 Rev.1.00 -ZENESAS Page 113 of 228

Jan 15, 2015
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Table 4.1 List of /0O Registers (Address Order) (42 / 67)

) Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000A 0400h |USB Deep Standby USB Transceiver Control/Pin DPUSROR 32 32 9 PCLKB Frequency with 1 |USBb
Monitoring Register or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0404h |USB Deep Standby USB Suspend/Resume Interrupt DPUSRI1R 32 32 9 PCLKB Frequency with 1 |USBb
Register or more + 9 x (frequency
ratio of ICLK/
PCLKB)*>
000A 0500h PDC PDC Control Register 0 PCCRO 32 32 2,3PCLKB 2 ICLK PDC
000A 0504h |PDC PDC Control Register 1 PCCR1 32 32 2,3 PCLKB 2ICLK PDC
000A 0508h |PDC PDC Status Register PCSR 32 32 2,3PCLKB 2 ICLK PDC
000A 050Ch |PDC PDC Pin Monitor Register PCMONR 32 32 2,3PCLKB 2 ICLK PDC
000A 0510h |PDC PDC Receive Data Register PCDR 32 32 2, 3 PCLKB 2 ICLK PDC
000A 0514h |PDC Vertical Capture Register VCR 32 32 2,3 PCLKB 2 ICLK PDC
000A 0518h |PDC Horizontal Capture Register HCR 32 32 2, 3 PCLKB 2 ICLK PDC
000C 0000h EDMAC | EDMAC Mode Register EDMR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0008h EDMAC | EDMAC Transmit Request Register EDTRR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0010h |EDMAC |EDMAC Receive Request Register EDRRR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0018h | EDMAC | Transmit Descriptor List Start Address Register TDLAR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0020h |EDMAC |Receive Descriptor List Start Address Register RDLAR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0028h |EDMAC |ETHERC/EDMAC Status Register EESR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0030h |EDMAC |ETHERC/EDMAC Status Interrupt Enable Register EESIPR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0038h |EDMAC |ETHERC/EDMAC Transmit/Receive Status Copy TRSCER 32 32 4,5 PCLKA 2,3ICLK EDMACa
0 Enable Register
000C 0040h |EDMAC |Missed-Frame Counter Register RMFCR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0048h | EDMAC | Transmit FIFO Threshold Register TFTR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0050h |EDMAC |FIFO Depth Register FDR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0058h | EDMAC |Receive Method Control Register RMCR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0064h | EDMAC | Transmit FIFO Underflow Counter TFUCR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0068h | EDMAC | Receive FIFO Overflow Counter RFOCR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 006Ch |EDMAC |Independent Output Signal Setting Register IOSR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0070h |EDMAC | Flow Control Start FIFO Threshold Setting Register FCFTR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0078h | EDMAC |Receive Data Padding Insert Register RPADIR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 007Ch |EDMAC | Transmit Interrupt Setting Register TRIMD 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 00C8h |EDMAC |Receive Buffer Write Address Register RBWAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 00CCh |EDMAC |Receive Descriptor Fetch Address Register RDFAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 00D4h |EDMAC |Transmit Buffer Read Address Register TBRAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 00D8h |EDMAC | Transmit Descriptor Fetch Address Register TDFAR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0100h |ETHER |ETHERC Mode Register ECMR 32 32 13, 14 PCLKA 2to0 7 ICLK ETHERC
Co
000C 0108h |ETHER |Receive Frame Length Register RFLR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
Co
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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) (65 / 67)

Number of Access Cycles

Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000D 0494h |USBA |Pipe2 Transaction Counter Enable Register PIPE2TRE 16 16 (3 + BUSWAIT) |Rounded up to USBAa

PCLKA or more |the nearest

integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*S

000D 0496h |USBA [ Pipe2 Transaction Counter Register PIPE2TRN 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 0498h |USBA |[Pipe3 Transaction Counter Enable Register PIPE3TRE 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 049Ah |USBA | Pipe3 Transaction Counter Register PIPE3TRN 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 049Ch |USBA |Pipe4 Transaction Counter Enable Register PIPEATRE 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 049Eh |USBA |Pipe4 Transaction Counter Register PIPEATRN 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 04A0h |USBA |Pipe5 Transaction Counter Enable Register PIPESTRE 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 04A2h |USBA | Pipe5 Transaction Counter Register PIPESTRN 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 04D0Oh |USBA | Device Address 0 Configuration Register DEVADDO 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 04D2h |USBA |Device Address 1 Configuration Register DEVADD1 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 04D4h |USBA |Device Address 2 Configuration Register DEVADD2 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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RX71M Group

5. Electrical Characteristics

5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Rating

Conditions: VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA=0V

Item Symbol Value Unit
Power supply voltage VCC, VCC_USB -0.3to +4.6 \
VpatT POWer supply voltage VBATT -0.3t0 +4.6 \Y
Input voltage (except for ports for 5 V tolerant*1) Vin -0.3toVCC +0.3 \
Input voltage (ports for 5 V tolerant*1) Vin -0.3to +5.8 \
Reference power supply voltage VREFHO -0.3to VCC +0.3 \%
Analog power supply voltage AVCCO0, AVCC1*2 -0.3to +4.6 \%
USBA power supply voltage VCC_USBA*2 -0.3to +4.6 \
USBA analog power supply voltage AVCC_USBA*2 -0.3to +4.6 \
Analog input voltage Van -0.3t0 AVCC + 0.3 \
Operating temperature Topr —40 to +85 °C
Operating temperature (high-temperature products) Topr —40 to +105 (Under planning) °C
Storage temperature Tstg -551t0 +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded.
Note 1. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and CO to C3 are 5 V tolerant.
Note 2. Connect the AVCCO, AVCC1, and VCC_USB pins to VCC, and the AVSS0, AVSS1, and VSS_USB pins to VSS.

When the A/D converter unit 0 is not to be used, connect the VREFHO pin to VCC and the VREFLO pin to VSS, respectively. Do

not leave these pins open.

When the USBA is not to be used, connect the VCC_USBA and AVCC_USBA pins to VCC and the VSS1_USBA, VSS2_USBA,
PVSS_USBA, and AVSS_USBA pins to VSS, respectively. Do not leave these pins open.
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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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5. Electrical Characteristics

Table 5.9

Operating Frequency (Low-Speed Operating Mode 2)

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
Item Symbol Min. Typ. Max. Unit
Operating System clock (ICLK) f 32 — 264 kHz
frequency Peripheral module clock (PCLKA) — — 264
Peripheral module clock (PCLKB) — — 264
Peripheral module clock (PCLKC)*1 — — 264
Peripheral module clock (PCLKD)*1 — — 264
Flash-IF clock (FCLK) 32 — 264
External bus clock (BCLK) | Packages with 177 to 144 pins — — 264
only
Package with 100 pins only — — 264
BCLK pin output Packages with 177 to 144 pins — — 264
only
Package with 100 pins only — — 264
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 264
only
SDCLK pin output Packages with 177 to 144 pins — — 264
only
Note 1. The 12-bit A/D converter cannot be used.
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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

BCLK

A23 to AO

CST7# to CSO0#

CSRWAIT:3
CSWWAIT:3

TW]. TWZ

TW3 (Tend)

Tend

Fo\ \

RD# (Read) \ /
WR# (Write) \ /
External wait
twrs| twrh twrs| twrh
[ |
/ \
WAIT# JN Aﬁ 7 \
Figure 5.22  External Bus Timing/External Wait Control

R01DS0249EJ0100 Rev.1.00

Jan 15, 2015

RENESAS

Page 163 of 228
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BCLK pin 7 i \
tEDACD tepaco

€
EDACKO,
EDACK1

Figure 5.32 EDACKO and EDACK1 Single-Address Transfer Timing (for SDRAM)
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5. Electrical Characteristics

Table 5.28 POE3 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.

. . Test
*1
Item Symbol Min. Max. Unit Conditions
POE POE# input pulse width troEW 1.5 — tPchc Figure 5.40

Note 1. tppcyc: PCLKB cycle

POEN# input

\

A

troEw

Figure 540 POE# Input Timing
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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

Timing
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RX71M Group 5. Electrical Characteristics

SSISCKn
(input or output) T B

SSIWSn, SSIDATAN,
SSIRXDn (input)
+—>

tsr thTr

E

SSIWSn, SSIDATAN,
SSITXDn (output)

toTr

Figure 5.59 Transmit/Receive Timing (SSISCKn Falling Synchronous)

N
SSIWSh (input) 2<
7

Y
SSIDATAR (output) >§

totrRwW

MSB bit output timing in slave transmission from SSIWSn with the settings
of DEL =1, SDTA =0, or DEL = 1, SDTA = 1, SWL[2:0] = DWL[2:0]

Figure 5.60 SSIDATA Output Delay from SSIWSn Change Edge
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RX71M Group Appendix 1. Package Dimensions

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

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

bi

€
c

Dimension in Millimeters

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

Terminal cross section
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to al MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that
have been issued for the products.

1. Handling of Unused Pins

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

manual.

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

2. Processing at Power-on

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

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

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

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access

these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

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

5. Differences between Products

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

that the change will not lead to problems.

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




