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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
127

3MB (3M 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

176-LFBGA

176-LFBGA (13x13)
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RX71M Group

1. Overview

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

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

RX71M  R5F571MFCDLK PTLGO145KA-A*1 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MFDDLK PTLGO145KA-A*L 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MFGDLK PTLGO145KA-A*1 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MFHDLK PTLGO145KA-A*1 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MLCDLJ PTLGO0100JA-A*L 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MLDDLJ PTLGO100JA-A*1 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MLGDLJ PTLGO100JA-A*1 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MLHDLJ PTLGO100JA-A*L 4 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MJCDLJ PTLGO100JA-A*1 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MJDDLJ PTLGO100JA-A*1 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MJGDLJ PTLGO100JA-A*L 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MJHDLJ PTLGO100JA-A*1 3 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MGCDLJ PTLGO100JA-A*1 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MGDDLJ PTLG0100JA-A*L 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MGGDLJ PTLGO100JA-A*1 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MGHDLJ PTLGO100JA-A*1 2.5 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available
R5F571MFCDLJ PTLGO100JA-A*L 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Not supported
R5F571MFDDLJ PTLGO100JA-A*1 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Not supported Available
R5F571MFGDLJ PTLGO100JA-A*1 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Not supported
R5F571MFHDLJ PTLGO100JA-A*L 2 Mbytes 512 Kbytes 64 Kbytes 240 MHz Available Available

Note 1. Under planning
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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 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (5/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
145-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
TFLGA | Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
M2 P17 MTIOC3A/MTIOC3B/ | SCK1/TXD3/SMOSI3/ | PIXD3 IRQ7 ADTRG1#
MTIOC4B/ SSDA3/SDA2-DS/
GTIOCOB-B/TIOCBO/ | SSITXDO
TCLKD/TMO1/PO15/
POES8#
M3 P86 MTIOC4D/ RXD10 PIXD1
GTIOC2B-B/TIOCAQ
M4 P12 TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/SCLO[FM+]
M5 VCC_USB
M6 VSS_USB
M7 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
M8 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/MOSIA-A/ MMC_D6-A IRQ13
GTIOC3B-D/TMCI2/ ETO_ETXD3
TICO/PO30
M9 TRDATA1 P81 EDACKO MTIOC3D/ RXD10/ETO_ETXDO/ MMC_D3-A/
GTIOCO0B-D/PO27 RMIIO_TXDO SDHI_CD-A/
QIO3-A
M10 P77 CS7# PO23 TXD11/ETO_RX_ER/ MMC_CLK-A/
RMIIO_RX_ER SDHI_CLK-A/
QSPCLK-A
M11 PCO Al6 MTIOC3C/TCLKC/ CTS5#/RTS5#/SS5#/ IRQ14
PO17 SSLA1-A/ETO_ERXD3
M12 PC1 Al7 MTIOC3A/TCLKD/ SCK5/SSLA2-A/ IRQ12
PO18 ETO_ERXD2
M13 VCC
N1 P21 MTIOC1B/MTIOC4A/ RXDO/SMISOO0/ PIXD5 IRQ9
GTIOC2A-B/TIOCA3/ | SSCLO/
TMCI0/PO1 USBO_EXICEN/
SSIWS0
N2 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/ PIXD4 IRQ8
TMRIO/POO SSDAO/USBO_ID/
SSIRXDO
N3 P87 MTIOCA4C/ TXD10 PIXD2
GTIOC1B-B/TIOCA2
N4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/ CTX1/
TMRI2/PO15 USBO_OVRCURA
N5 USBO_DM
N6 USBO_DP
N7 TRDATA3 P55 WAIT#/ MTIOC4D/TMO3 CRX1/ETO_EXOUT IRQ10
EDREQO
N8 VSS
N9 uB PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/MISOA-A/ MMC_D7-A IRQ14
GTIOC3A-D/TMO2/ ETO_COL
TOCO0/PO31/CACREF
N10 TRSYNC P82 EDREQ1 MTIOC4A/ TXD10/ETO_ETXD1/ MMC_D4-A
GTIOC2A-D/PO28 RMIIO_TXD1
N11 PC3 Al19 MTIOCA4D/ TXD5/SMOSI5/ MMC_DO-A/
GTIOC1B-D/TCLKB/ SSDAS/ETO_TX_ER SDHI_DO0-A/
PO24 QIO0-A/
QMO-A
N12 P75 CS5# PO20 SCK11/RTS11#/ MMC_RES#-A/
ETO_ERXDO/ SDHI_D2-A
RMIIO_RXDO
N13 P74 A20/CS4# PO19 CTS11#/ETO_ERXD1/
RMIIO_RXD1
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RX71M Group

1. Overview

Table 1.8 List of Pin and Pin Functions (144-Pin LQFP) (5/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
144-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LQFP Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
116 VSS
117 P60 CSo#
118 VCC
119 PD7 D7[A7/D7] MTIC5U/POEQO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QlO1-B/QMI-B
120 PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO-B/ IRQ6 AN106
POE4# SDHI_DO0-B/
QIO0-B/QMO-
B
121 PD5 D5[A5/D5] MTIC5W/MTIOCS8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
122 PD4 DA4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QSSL-B
123 PD3 D3[A3/D3] MTIOCS8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES8#/ SDHI_D3-B/
TOC2 QIO3-B
124 PD2 D2[A2/D2] MTIOC4D/ CRXO0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
Ql02-B
125 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
126 PDO DO[A0/DOQ] GTIOC1B-E/POE4# IRQO AN108
127 P93 A19 POEO# CTS7#/RTST#ISST# AN117
128 P92 Al18 POE4# RXD7/SMISO7/SSCL7 AN116
129 P91 Al7 SCK7 AN115
130 VSS
131 P90 Al6 TXD7/SMOSI7/SSDA7 AN114
132 VCC
133 P47 IRQ15- ANO007
DS
134 P46 IRQ14- ANO006
DS
135 P45 IRQ13- ANO05
DS
136 P44 IRQ12- AN004
DS
137 P43 IRQ11-DS | ANOO03
138 P42 IRQ10- AN002
DS
139 P41 IRQ9-DS | ANOO1
140 VREFLO
141 P40 IRQ8-DS | ANOOO
142 VREFHO
143 AVCCO
144 P07 IRQ15 ADTRGO#
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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
R01DS0249EJ0100 Rev.1.00 RENESANAS Page 64 of 228

Jan 15, 2015



RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (19 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 9161h | S12AD1 |A/D Sampling State Register L ADSSTRL 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9170h | S12AD1 |A/D Sampling State Register T ADSSTRT 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9171h | S12AD1 |A/D Sampling State Register O ADSSTRO 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9173h | S12AD1 | A/D Sampling State Register 1 ADSSTR1 8 8 2,3PCLKB 2ICLK S12ADC
0008 9174h | S12AD1 | A/D Sampling State Register 2 ADSSTR2 8 8 2, 3 PCLKB 2ICLK S12ADC
0008 9175h | S12AD1 | A/D Sampling State Register 3 ADSSTR3 8 8 2, 3PCLKB 2ICLK S12ADC
0008 9176h | S12AD1|A/D Sampling State Register 4 ADSSTR4 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9177h | S12AD1 | A/D Sampling State Register 5 ADSSTRS 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9178h | S12AD1 | A/D Sampling State Register 6 ADSSTR6 8 8 2,3PCLKB 2 ICLK S12ADC
0008 9179h | S12AD1 |A/D Sampling State Register 7 ADSSTR7 8 8 2, 3 PCLKB 2ICLK S12ADC
0008 917Ah | S12AD1 | A/D Disconnection Detection Control Register ADDISCR 8 8 2,3 PCLKB 2ICLK S12ADC
0008 9180h | S12AD1 | A/D Group Scan Priority Control Register ADGSPCR 16 16 2,3PCLKB 2 ICLK S12ADC
0008 9184h | S12AD1 | A/D Data Duplication Register A ADDBLDRA 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9186h | S12AD1 | A/D Data Duplication Register B ADDBLDRB 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9190h | S12AD1 | A/D Compare Control Register ADCMPCR 8 8 2, 3 PCLKB 2 ICLK S12ADC
0008 9192h | S12AD1 | A/D Compare Channel Select Extended Register ADCMPANSE 8 8 2,3PCLKB 2ICLK S12ADC
R
0008 9193h | S12AD1 | A/D Compare Level Extended Register ADCMPLER 8 8 2,3PCLKB 2 ICLK S12ADC
0008 9194h | S12AD1 | A/D Compare Channel Select Register 0 S\DCMPANSR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9196h [ S12AD1 [ A/D Compare Channel Select Register 1 /i\DCMPANSR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9198h | S12AD1 | A/D Compare Level Register O ADCMPLRO 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 919Ah | S12AD1 | A/D Compare Level Register 1 ADCMPLR1 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 919Ch | S12AD1 |A/D Compare Data Register 0 ADCMPDRO 16 16 2,3 PCLKB 2ICLK S12ADC
0008 919Eh | S12AD1 | A/D Compare Data Register 1 ADCMPDR1 16 16 2,3PCLKB 2ICLK S12ADC
0008 91A0h | S12AD1|A/D Compare Status Register 0 ADCMPSRO 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 91A2h |S12AD1 [A/D Compare Status Register 1 ADCMPSR1 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 91A4h | S12AD1 | A/D Compare Status Extended Register ADCMPSER 8 8 2,3PCLKB 2 ICLK S12ADC
0008 9EOOh | QSPI QSPI Control Register SPCR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9E01h |QSPI QSPI Slave Select Polarity Register SSLP 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E02h | QSPI QSPI Pin Control Register SPPCR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9EO3h | QSPI QSPI Status Register SPSR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9E04h |QSPI | QSPI Data Register SPDR 32 8,3126, 4,5 PCLKB 2,31CLK QSPI
0008 9E08h [ QSPI QSPI Sequence Control Register SPSCR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E09h | QSPI QSPI Sequence Status Register SPSSR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9EOAh | QSPI QSPI Bit Rate Register SPBR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9EOBh | QSPI QSPI Data Control Register SPDCR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9EOCh |QSPI | QSPI Clock Delay Register SPCKD 8 8 4,5PCLKB 2, 3ICLK QSPI
0008 9EODh | QSPI QSPI Slave Select Negation Delay Register SSLND 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9EOEh | QSPI QSPI Next-Access Delay Register SPND 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E10h | QSPI QSPI Command Register 0 SPCMDO 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E12h |QSPI QSPI Command Register 1 SPCMD1 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E14h | QSPI QSPI Command Register 2 SPCMD2 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E16h [QSPI QSPI Command Register 3 SPCMD3 16 16 4,5 PCLKB 2, 3ICLK QSPI
0008 9E18h | QSPI QSPI Buffer Control Register SPBFCR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E1Ah | QSPI QSPI Buffer Data Count Register SPBDCR 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E1Ch |QSPI 0QSPI Transfer Data Length Multiplier Setting Register | SPBMULO 32 32 4,5 PCLKB 2,3ICLK QSPI
0008 9E20h | QSPI (13SPI Transfer Data Length Multiplier Setting Register | SPBMUL1 32 32 4,5 PCLKB 2, 3ICLK QSPI
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (27 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 B123h |ELC Port Group Setting Register 1 PGR1 8 8 2, 3 PCLKB 2ICLK ELC
0008 B124h |ELC Port Group Setting Register 2 PGR2 8 8 2,3PCLKB 2 ICLK ELC
0008 B125h |ELC Port Group Control Register 1 PGC1 8 8 2, 3 PCLKB 2ICLK ELC
0008 B126h |ELC Port Group Control Register 2 PGC2 8 8 2,3PCLKB 2 ICLK ELC
0008 B127h |ELC Port Buffer Register 1 PDBF1 8 8 2,3 PCLKB 2ICLK ELC
0008 B128h |[ELC Port Buffer Register 2 PDBF2 8 8 2, 3 PCLKB 2ICLK ELC
0008 B129h |ELC Event Link Port Setting Register 0 PELO 8 8 2,3 PCLKB 2 ICLK ELC
0008 B12Ah |[ELC Event Link Port Setting Register 1 PEL1 8 8 2, 3 PCLKB 2ICLK ELC
0008 B12Bh |ELC Event Link Port Setting Register 2 PEL2 8 8 2,3 PCLKB 2ICLK ELC
0008 B12Ch |ELC Event Link Port Setting Register 3 PEL3 8 8 2,3 PCLKB 2ICLK ELC
0008 B12Dh |[ELC Event Link Software Event Generation Register ELSEGR 8 8 2,3 PCLKB 2ICLK ELC
0008 B131h |ELC Event Link Setting Register 33 ELSR33 8 8 2,3PCLKB 2 ICLK ELC
0008 B133h |[ELC Event Link Setting Register 35 ELSR35 8 8 2, 3 PCLKB 2ICLK ELC
0008 B134h |ELC Event Link Setting Register 36 ELSR36 8 8 2,3PCLKB 2 ICLK ELC
0008 B135h |ELC Event Link Setting Register 37 ELSR37 8 8 2, 3 PCLKB 2ICLK ELC
0008 B136h |ELC Event Link Setting Register 38 ELSR38 8 8 2,3PCLKB 2 ICLK ELC
0008 B13%h |ELC Event Link Setting Register 41 ELSR41 8 8 2,3PCLKB 2 ICLK ELC
0008 B13Ah |[ELC Event Link Setting Register 42 ELSR42 8 8 2, 3 PCLKB 2ICLK ELC
0008 B13Bh |ELC Event Link Setting Register 43 ELSR43 8 8 2,3PCLKB 2 ICLK ELC
0008 B13Ch |ELC Event Link Setting Register 44 ELSR44 8 8 2, 3 PCLKB 2ICLK ELC
0008 B13Dh |ELC Event Link Setting Register 45 ELSR45 8 8 2,3 PCLKB 2ICLK ELC
0008 B13Fh |ELC Event Link Option Setting Register F ELOPF 8 8 2,3 PCLKB 2ICLK ELC
0008 B141h |[ELC Event Link Option Setting Register H ELOPH 8 8 2, 3 PCLKB 2ICLK ELC
0008 B142h |ELC Event Link Option Setting Register | ELOPI 8 8 2,3PCLKB 2 ICLK ELC
0008 B143h |[ELC Event Link Option Setting Register J ELOPJ 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B300h [SCI12 |Serial Mode Register SMR 8 8 2,3 PCLKB 2ICLK SClh
0008 B301h |SCI12 |Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClh
0008 B302h |SCI12 |Serial Control Register SCR 8 8 2,3PCLKB 2 ICLK SClh
0008 B303h |SCI12 |Transmit Data Register TDR 8 8 2,3PCLKB 2 ICLK SClh
0008 B304h [SCI12 |Serial Status Register SSR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B305h |SCI12 |Receive Data Register RDR 8 8 2,3PCLKB 2 ICLK SClh
0008 B306h |SCI12 |Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B307h |SCI12 |Serial Extended Mode Register SEMR 8 8 2,3 PCLKB 2 ICLK SClh
0008 B308h |SCI12 |Noise Filter Setting Register SNFR 8 8 2,3 PCLKB 2ICLK SClh
0008 B309h |SCI12 |[I2C Mode Register 1 SIMR1 8 8 2, 3PCLKB 2ICLK SClh
0008 B30Ah [SCI12 |I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2ICLK SClh
0008 B30Bh |SCI12 |[I2C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClh
0008 B30Ch [SCI12 |I2C Status Register SISR 8 8 2,3PCLKB 2 ICLK SClh
0008 B30Dh |SCI12 |SPI Mode Register SPMR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B30Eh |SCI12 |Transmit Data Register H TDRH 8 8 2,3PCLKB 2 ICLK SClh
0008 B30Fh |SCI12 |Transmit Data Register L TDRL 8 8 2,3PCLKB 2 ICLK SClh
0008 B30Eh |[SCI12 |Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 B310h |SCI12 |Receive Data Register H RDRH 8 8 2,3PCLKB 2ICLK SClh
0008 B311h |SCI12 |Receive Data Register L RDRL 8 8 2,3PCLKB 2 ICLK SClh
0008 B310h |SCI12 |Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 B312h |SCI12 |Modulation Duty Register MDDR 8 8 2,3PCLKB 2ICLK SClh
0008 B320h |SCI12 |Extended Serial Module Enable Register ESMER 8 8 2,3PCLKB 2 ICLK SClh
0008 B321h |SCI12 |Control Register 0 CRO 8 8 2, 3 PCLKB 2ICLK SClh
0008 B322h |SCI12 |Control Register 1 CR1 8 8 2,3 PCLKB 2 ICLK SClh
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (31/67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 COEDh |PORTD |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COEEh |PORTE |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COFOh | PORTG | Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C100h |MPC CS Output Enable Register PFCSE 8 8 2,3PCLKB 2 ICLK MPC
0008 C102h |MPC CS Output Pin Select Register 0 PFCSSO0 8 8 2,3 PCLKB 2ICLK MPC
0008 C103h |MPC CS Output Pin Select Register 1 PFCSS1 8 8 2, 3 PCLKB 2ICLK MPC
0008 C104h |MPC Address Output Enable Register 0 PFAOEO 8 8 2,3 PCLKB 2 ICLK MPC
0008 C105h |MPC Address Output Enable Register 1 PFAOE1 8 8 2, 3 PCLKB 2ICLK MPC
0008 C106h |MPC External Bus Control Register 0 PFBCRO 8 8 2,3PCLKB 2 ICLK MPC
0008 C107h |MPC External Bus Control Register 1 PFBCR1 8 8 2,3 PCLKB 2ICLK MPC
0008 C10Eh |MPC Ethernet Control Register PFENET 8 8 2,3 PCLKB 2ICLK MPC
0008 C11Fh |MPC Write-Protect Register PWPR 8 8 2,3PCLKB 2 ICLK MPC
0008 C140h |MPC P00 Pin Function Control Register POOPFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C141h |MPC P01 Pin Function Control Register PO1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C142h |MPC P02 Pin Function Control Register PO2PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C143h |MPC P03 Pin Function Control Register PO3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C145h |MPC P05 Pin Function Control Register PO5PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C147h |MPC P07 Pin Function Control Register PO7PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C148h |MPC P10 Pin Function Control Register P10PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C149h |MPC P11 Pin Function Control Register P11PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C14Ah |MPC P12 Pin Function Control Register P12PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Bh |MPC P13 Pin Function Control Register P13PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Ch |MPC P14 Pin Function Control Register P14PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C14Dh |MPC P15 Pin Function Control Register P15PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C14Eh |MPC P16 Pin Function Control Register P16PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C14Fh |MPC P17 Pin Function Control Register P17PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C150h |MPC P20 Pin Function Control Register P20PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C151h |MPC P21 Pin Function Control Register P21PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C152h |MPC P22 Pin Function Control Register P22PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C153h |MPC P23 Pin Function Control Register P23PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C154h |MPC P24 Pin Function Control Register P24PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C155h |MPC P25 Pin Function Control Register P25PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C156h |MPC P26 Pin Function Control Register P26PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C157h |MPC P27 Pin Function Control Register P27PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C158h |MPC P30 Pin Function Control Register P30PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C159h |MPC P31 Pin Function Control Register P31PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C15Ah |MPC P32 Pin Function Control Register P32PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C15Bh |MPC P33 Pin Function Control Register P33PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C15Ch |MPC P34 Pin Function Control Register P34PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C160h |MPC P40 Pin Function Control Register P40PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C161h |MPC P41 Pin Function Control Register P41PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C162h |MPC P42 Pin Function Control Register P42PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C163h |MPC P43 Pin Function Control Register P43PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C164h |MPC P44 Pin Function Control Register P44PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C165h |MPC P45 Pin Function Control Register P45PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C166h |MPC P46 Pin Function Control Register P46PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C167h |MPC P47 Pin Function Control Register PA7PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C168h |MPC P50 Pin Function Control Register P50PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C169h |MPC P51 Pin Function Control Register P51PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C16Ah |MPC P52 Pin Function Control Register P52PFS 8 8 2,3 PCLKB 2 ICLK MPC
R01DS0249EJ0100 Rev.1.00 RENESAS Page 103 of 228

Jan 15, 2015
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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
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RX71M Group 5. Electrical Characteristics

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
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5. Electrical Characteristics

5.34 Control Signal Timing

Table 5.20

Control Signal 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,

PLCKB = 8 t0 60 MHz, T, = Top

Item Symbol Min.*1 Typ. Max. Unit Test Conditions*1
NMI pulse width tMIw 200 — — ns tpeeyc X 2 =200 ns, Figure 5.14
tpaeye X 2 — — ns tpeeyc X 2 > 200 ns, Figure 5.14
IRQ pulse width tirow 200 — — ns tpReyc X 2 <200 ns, Figure 5.15
tppeyc X 2 — — ns tpeeyc X 2 > 200 ns, Figure 5.15

Note 1. tpgcyc: PCLKB cycle

NMI

tmiw

Figure 5.14  NMI Interrupt Input Timing
IRQ * f
tirow
Figure 5.15 IRQ Interrupt Input Timing
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SDRAM command
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Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.29 SDRAM Space Self-Refresh Bus Timing
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5. Electrical Characteristics

5.3.6

Table 5.22

EXDMAC Timing

EXDMAC Timing

Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.7103.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA = PVSS_USBA =AVSS_USBA=0V,
ICLK = 8 to 240 MHz, PCLKA = 8 to 120 MHz, PCLKB = BCLK = SDCLK =8 to 60 MHz, T, = T,

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

. . Test
Item Symbol Min. Max. Unit Conditions
EXDMAC EDREQ setup time tEDROS 13 — ns Figure 5.30
EDREQ hold time teprQH 2 — ns
EDACK delay time tepaCD — 13 ns Figure 5.31,
Figure 5.32
BCLK pin / \ \\—/—\
teoros |teDRQH
EDREQO,
EDREQ1
Figure 5.30 EDREQO and EDREQL1 Input Timing
BCLK pin \ 88 f \L \
tepaco tepacp
EDACKO,
EDACK1
Figure 5.31 EDACKO and EDACK1 Single-Address Transfer Timing (for a CS Area)
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5. Electrical Characteristics

Table 5.24 TPU Timing

Conditions: VCC = AVCCO0 = AVCC1 =VCC_USB =Vgarr=2.7103.6 V, 2.7 < VREFHO0 < AVCCO,

VCC_USBA =AVCC_USBA=3.0t03.6V,

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

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

= Topr

. . Test
*1
Item Symbol Min. Max. Unit Conditions
TPU Input capture input pulse Single-edge tricw 15 — tpeeyc | Figure 5.34
width setting
Both-edge 25 —
setting
Timer clock pulse width Single-edge trekwH, 15 — tpeeyc | Figure 5.35
Setting tTCKWL
Both-edge 25 —
setting
Phase counting 25 —
mode

Note 1. tpgcyc: PCLKB cycle

b

))

Input capture w«
input ))

{3
))

18

A

tricw

{3

Y.

Figure 5.34  TPU Input Capture Input Timing

TCLKA to
TCLKH

=

trekwe

»| |l
I LUl

trekwh

Figure 5.35 TPU Clock Input Timing
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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

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
tro
SSLAO SSni# \ r 3
input input L « 7Z \
| leao tiac
RSPCKA  SCKn i 3 5
CPOL=0 CKPOL=0 A \
input input —
RSPCKA  SCKn — \
CPOL=1 CKPOL=1 N /—\_‘ /1 \
input input S
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(n=0t07,12)
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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Tck
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Note 1. RMIL_TXD_EN, RMIL_TXD1, RMIl_TXDO0, RMI_CRS_DV, RMIl_RXD1, RMIl_RXDO, RMIl_RX_ER

Figure 5.62 Timing with the REF50CK and RMII Signals
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Figure 5.63  RMII Transmission Timing
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Figure 5.64 RMII Reception Timing (Normal Operation)
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5.4 USB Characteristics

Table 5.42 On-Chip USB Low Speed (Host Only) Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar = 3.0 t0 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, = Toy

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Input high level voltage ViH 2.0 — — \%
characteristics Input low level voltage Vi — — 0.8 \
Differential input sensitivity Vp, 0.2 — — Vv | DP — DM |
Differential common mode range Vem 0.8 — 25 \
Output Output high level voltage VoH 2.8 — 3.6 \ lon = —200 pA
characteristics oy it low level voltage Vo | 00 | — | 03 | v oL = 2 MA
Cross-over voltage VcRrs 13 — 2.0 \ Figure 5.75
Rise time tR 75 — 300 ns
Fall time tLe 75 — 300 ns
Risef/fall time ratio tr/tE 80 — 125 % tr! e
Pull-up and DP/DM pull-down resistance Rpd 14.25 — 24.80 kQ
pull-down (when the host controller function is
characteristics | selected)

Figure 5.75 DP and DM Output Timing (Low Speed)
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Figure 5.76  Test Circuit (Low 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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