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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"
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RX71M Group

1. Overview

Table 1.1 Outline of Specifications (2/10)

Classification Module/Function

Description

Operating modes

e Operating modes by the mode-setting pins at the time of release from the reset state
Single-chip mode

Boot mode (for the SCI interface)

Boot mode (for the USB interface)

User boot mode

Selection of operating mode by register setting

Single-chip mode, user boot mode

On-chip ROM disabled extended mode

On-chip ROM enabled extended mode

Endian selectable

Clock Clock generation circuit

* Main clock oscillator, sub clock oscillator, low-speed/high-speed on-chip oscillator, PLL
frequency synthesizer, and IWDT-dedicated on-chip oscillator

The peripheral module clocks can be set to frequencies above that of the system clock.
Main-clock oscillation stoppage detection

Separate frequency-division and multiplication settings for the system clock (ICLK),
peripheral module clocks (PCLKA, PCLKB, PCLKC, PCLKD), flash-IF clock (FCLK) and
external bus clock (BCLK)

The CPU and other bus masters run in synchronization with the system clock (ICLK):
Up to 240 MHz

Peripheral modules of MTU3, GPT, RSPI, SCIFA, USBA, ETHERC, EPTPC, EDMAC,
and AES run in synchronization with PCLKA, which operates at up to 120 MHz.

Other peripheral modules run in synchronization with PCLKB: Up to 60 MHz

ADCLK in the SD12AD (unit 0) runs in synchronization with PCLKC: Up to 60 MHz
ADCLK in the SD12AD (unit 1) runs in synchronization with PCLKD: Up to 60 MHz
Flash IF run in synchronization with the flash-IF clock (FCLK): Up to 60 MHz

Devices connected to the external bus run in synchronization with the external bus
clock (BCLK): Up to 60 MHz

Multiplication is possible with using the high-speed on-chip oscillator (HOCO) as a
reference clock of the PLL circuit

Reset

Nine types of reset

o RES# pin reset: Generated when the RES# pin is driven low.

* Power-on reset: Generated when the RES# pin is driven high and VCC = AVCCO =
AVCC1 rises.

* Voltage-monitoring 0 reset: Generated when VCC = AVCCO = AVCC1 falls.

* Voltage-monitoring 1 reset: Generated when VCC = AVCCO = AVCC1 falls.

* Voltage-monitoring 2 reset: Generated when VCC = AVCCO = AVCCL falls.

* Deep software standby reset: Generated in response to an interrupt to trigger release
from deep software standby.

* Independent watchdog timer reset: Generated when the independent watchdog timer
underflows, or a refresh error occurs.

e Watchdog timer reset: Generated when the watchdog timer underflows, or a refresh
error occurs.

* Software reset: Generated by register setting.

Power-on reset

If the RES# pin is at the high level when power is supplied, an internal reset is generated.
After VCC = AVCCO = AVCCl1 has exceeded the voltage detection level and the specified
period has elapsed, the reset is cancelled.

Voltage detection circuit (LVDA)

Monitors the voltage being input to the VCC = AVCCO = AVCCL1 pins and generates an
internal reset or internal interrupt.
* Voltage detection circuit O
Capable of generating an internal reset
The option-setting memory can be used to select enabling or disabling of the reset.
Voltage detection level: Selectable from three different levels (2.94 V, 2.87 V, and 2.80
V)
Voltage detection circuits 1 and 2
Voltage detection level: Selectable from three different levels (2.99 V, 2.92 V, and 2.85
V)
Digital filtering (1/2, 1/4, 1/8, and 1/16 LOCO frequency)
Capable of generating an internal reset
Two types of timing are selectable for release from reset
An internal interrupt can be requested.
Detection of voltage rising above and falling below thresholds is selectable.
o Maskable or non-maskable interrupt is selectable
Voltage detection monitoring
Event linking
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RX71M Group

1. Overview

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

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

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

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

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

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

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

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

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

Figure 1.8

Pin Assignment (100-Pin TFLGA)
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RX71M Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (5/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-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
110 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/
ETO_MDIO
111 TRDATA3 PG7 D31 ET1_TX_ER
112 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
113 TRDATA2 PG6 D30 ET1_ETXD3
114 PAL1 A1/DQM3 MTIOCOB/MTCLKC/ SCK5/SSLA2-B/ IRQ11
MTIOC7B/ ETO_WOL
GTIOC2A-C/TIOCBO/
PO17
115 VCC
116 TRCLK PG5 D29 ET1_ETXD2
117 VSS
118 PAO AO/BCO#/ MTIOC4A/MTIOC6D/ | SSLA1-B/
DQM2 GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMIIO_TXD_EN
119 TRSYNC PG4 D28 ET1_ETXD1/
RMII1_TXD1
120 P67 CS7#/DQM1 MTIOC7C/ CRX2 IRQ15
GTIOC1B-C
121 TRDATA1 PG3 D27 ET1_ETXDO/
RMII1_TXDO
122 P66 CS6#/DQMO MTIOC7D/ CTX2
GTIOC2B-C
123 TRDATAO PG2 D26 ET1_TX_CLK
124 P65 CS5#/CKE
125 PE7 D15[A15/D15] | MTIOC6A/ MISOB-B MMC_RES#-B/ | IRQ7 AN105
GTIOC3A-E/TOC1 SDHI_WP-B
126 PE6 D14[A14/D14] | MTIOC6C/ MOSIB-B MMC_CD-B/ IRQ6 AN104
GTIOC3B-E/TIC1 SDHI_CD-B
127 VCC
128 P70 SDCLK
129 VSS
130 PES D13[A13/D13] | MTIOC4C/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
GTIOCOA-A REF50CKO0/
RSPCKB-B
131 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ | ETO_ERXD2/SSLBO-B AN102
GTIOC1A-A/PO28
132 PE3 D11[A11/D11] MTIOC4B/ CTS12#/RTS12#/ MMC_D7-B AN101
GTIOC2A-A/PO26/ SS12#/
POE8#/TOC3 ETO_ERXD3
133 PE2 D10[A10/D10] | MTIOC4A/ RXD12/SMISO12/ MMC_D6-B IRQ7-DS | AN100
GTIOCOB-A/PO23/ SSCL12/RXDX12/
TIC3 SSLB3-B
134 PE1 D9[A9/D9] MTIOC4C/MTIOC3B/ | TXD12/SMOSI12/ MMC_D5-B ANEX1
GTIOC1B-A/PO18 SSDA12/TXDX12/
SIOX12/SSLB2-B
135 PEO D8[A8/D8] MTIOC3D/ SCK12/SSLB1-B MMC_D4-B ANEXO
GTIOC2B-A
136 P64 CS4#/WE#
137 P63 CS3#/ICASH
138 P62 CS2#/RAS#
139 P61 CS1#/SDCS#
140 VSS
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RX71M Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (6/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-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
141 P60 CSOo# ET1_TX_EN/
RMIIL_TXD_EN
142 VCC
143 PD7 D7[A7/D7] MTIC5U/POEO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QIO1-B/QMI-B
144 PG1 D25 ET1_RX_ER/
RMIIL_RX_ER
145 PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO0-B/ IRQ6 AN106
POEA4# SDHI_DO-B/
QIO0-B/
QMO-B
146 PGO D24 ET1_RX_CLK/
REF50CK1
147 PD5 D5[A5/D5] MTIC5W/MTIOCS8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
148 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QSSL-B
149 P97 A23/D23 ET1_ERXD3
150 PD3 D3[A3/D3] MTIOCS8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES#/ SDHI_D3-B/
TOC2 QIO3-B
151 VSS
152 P96 A22/D22 ET1_ERXD2
153 VvCC
154 PD2 D2[A2/D2] MTIOC4D/ CRX0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
QI02_B
155 P95 A21/D21 ET1_ERXD1/
RMII1_RXD1
156 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
157 P94 A20/D20 ET1_ERXDO/
RMII1_RXDO
158 PDO DO[A0/DOQ] GTIOC1B-E/POE4# IRQO AN108
159 P93 A19/D19 POEO# ET1_LINKSTA/CTS7#/ AN117
RTST7#/SS7#
160 P92 A18/D18 POEA4# ET1_CRS/ AN116
RMII1_CRS_DV/
RXD7/SMISO7/SSCL7
161 P91 A17/D17 ET1_COL/SCK7 AN115
162 VSS
163 P90 A16/D16 ET1_RX_DV/ AN114
TXD7/SMOSI7/SSDA7
164 VCC
165 P47 IRQ15- ANOO7
DS
166 P46 IRQ14- ANO006
DS
167 P45 IRQ13- ANO005
DS
168 P44 IRQ12- ANO004
DS
169 P43 IRQ11-DS | AN0OO3
170 P42 IRQ10- AN002
DS
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RX71M Group

1. Overview

Table 1.8 List of Pin and Pin Functions (144-Pin LQFP) (4/5)
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
87 PBO A8 MTIC5WI/TIOCA3/ RXD4/RXD6/SMISO4/ IRQ12
PO24 SMISO6/SSCL4/
SSCL6/ETO_ERXD1/
RMIIO_RXD1
88 PA7 A7 TIOCB2/P0O23 MISOA-B/ETO_WOL
89 PAG6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ MOSIA-B/
TMCI3/PO22/POEL10# | ETO_EXOUT
90 PAS5 A5 MTIOC6B/TIOCB1/ RSPCKA-B/
GTIOCO0A-C/PO21 ETO_LINKSTA
91 VCC
92 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/ IRQ5-DS
TIOCA1/TMRIO/PO20 | SSDA5/SSLA0-B/
ETO_MDC
93 VSS
94 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/ETO_MDIO
95 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
96 PAL1 Al MTIOCOB/MTCLKC/ SCK5/SSLA2-B/ IRQ11
MTIOC7B/ ETO_WOL
GTIOC2A-C/TIOCBO/
PO17
97 PAO AO/BCO# MTIOC4A/MTIOC6D/ | SSLA1-B/
GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMIIO_TXD_EN
98 P67 CS7#/DQM1 MTIOC7C/ CRX2 IRQ15
GTIOC1B-C
99 P66 CS6#/DQMO MTIOC7D/ CTX2
GTIOC2B-C
100 P65 CS5#/CKE
101 PE7 D15[A15/D15] | MTIOC6A/ MISOB-B MMC_RES#-B/ | IRQ7 AN105
GTIOC3A-E/TOC1 SDHI_WP-B
102 PE6 D14[A14/D14] | TIOC6C/GTIOC3B-E/ | MOSIB-B MMC_CD-B/ IRQ6 AN104
TIC1 SDHI_CD-B
103 VCC
104 P70 SDCLK
105 VSS
106 PES D13[A13/D13] | MTIOC4C/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
GTIOCOA-A REF50CKO0/
RSPCKB-B
107 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ | ETO_ERXD2/SSLBO-B AN102
GTIOC1A-A/PO28
108 PE3 D11[A11/D11] MTIOC4B/ CTS12#/RTS12#/ MMC_D7-B AN101
GTIOC2A-A/PO26/ SS12#/ETO_ERXD3/
POES8#/TOC3
109 PE2 D10[A10/D10] | MTIOC4A/ RXD12/SMISO12/ MMC_D6-B IRQ7-DS | AN100
GTIOCOB-A/PO23/ SSCL12/RXDX12/
TIC3 SSLB3-B
110 PE1 D9[A9/D9] MTIOC4C/MTIOC3B/ | TXD12/SMOSI12/ MMC_D5-B ANEX1
GTIOC1B-A/PO18 SSDA12/TXDX12/
SIOX12/SSLB2-B
111 PEO D8[A8/D8] MTIOC3D/ SCK12/SSLB1-B MMC_D4-B ANEXO0
GTIOC2B-A
112 P64 CS4#/WE#
113 P63 CS3#/CASH#
114 P62 CS2#/RAS#
115 P61 CS1#/SDCS#
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RX71M Group

1. Overview

Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (2/4)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
100-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
TFLGA | Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SsSI) MMCIF, PDC) Interrupt | R12DA
C8 PD5 D5[A5/D5] MTIC5W/MTIOC8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
C9 PES D13[A13/ MTIOC4C/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
D13] GTIOCOA-A REF50CKO0/
RSPCKB-B
C10 PE4 D12[A12/ MTIOC4D/MTIOC1A/ | ETO_ERXD2/SSLB0-B AN102
D12] GTIOC1A-A/PO28
D1 XCIN
D2 XCOouUT
D3 MD/FINED
D4 VBATT
D5 P45 IRQ13- ANO05
DS
D6 P46 IRQ14- ANO006
DS
D7 PE6 D14[A14/ TIOC6C/GTIOC3B-E/ | MOSIB-B MMC_CD-B/ IRQ6 AN104
D14] TIC1 SDHI_CD-B
D8 PE7 D15[A15/ MTIOC6A/GTIOC3A- MISOB-B MMC_RES#-B/ IRQ7 AN105
D15] E/TOC1 SDHI_WP-B
D9 PA1 Al MTIOCOB/MTCLKC/ SCK5/SSLA2-B/ IRQ11
MTIOC7B/GTIOC2A- ETO_WOL
C/TIOCBO/PO17
D10 PAO AOQ/BCO# MTIOC4A/MTIOC6D/ | SSLA1-B/
GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMIIO_TXD_EN
E1l XTAL P37
E2 VSS
E3 RES#
E4 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO/ IRQ4
PO12/POE10# ETO_LINKSTA
ES5 P41 IRQ9-DS | ANOO1
E6 PA2 A2 MTIOC7A/GTIOC1A- | RXD5/SMISO5/
C/PO18 SSCL5/SSLA3-B
E7 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ | MOSIA-B/
TMCI3/PO22/POEL10# | ETO_EXOUT
E8 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/ IRQ5-DS
TIOCA1/TMRIO/PO20 | SSDA5/SSLAO-B/
ETO_MDC
E9 PA5 A5 MTIOC6B/TIOCB1/ RSPCKA-B/
GTIOCOA-C/PO21 ETO_LINKSTA
E10 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/ETO_MDIO
F1 EXTAL P36
F2 VvCC
F3 UPSEL P35 NMI
F4 P32 MTIOCOC/TIOCCO/ TXD6/TXD0/SMOSI6/ IRQ2-DS
TMO3/PO10/ SMOSI0/SSDA6/
RTCOUT/RTCIC2/ SSDAO/CTX0/
POEO#/POE10# USBO_VBUSEN
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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) (15/ 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 81EAh |PPGO |Output Data Registers H PODRH 8 8 2, 3 PCLKB 2ICLK PPG
0008 81EBh |PPGO |Output Data Registers L PODRL 8 8 2,3 PCLKB 2 ICLK PPG
0008 81ECh |PPGO |Next Data Registers H*1 NDRH 8 8 2, 3 PCLKB 2ICLK PPG
0008 81EDh [PPGO |Next Data Registers L*2 NDRL 8 8 2,3PCLKB 2 ICLK PPG
0008 81EEh |PPGO |Next Data Registers H*1 NDRH2 8 8 2,3 PCLKB 2ICLK PPG
0008 81EFh |PPGO |[Next Data Registers L*2 NDRL2 8 8 2, 3PCLKB 2ICLK PPG
0008 81FOh |PPG1 |PPG Trigger Select Register PTRSLR 8 8 2,3 PCLKB 2 ICLK PPG
0008 81F6h |PPG1 |PPG Output Control Register PCR 8 8 2, 3 PCLKB 2ICLK PPG
0008 81F7h |PPG1 |PPG Output Mode Register PMR 8 8 2,3PCLKB 2 ICLK PPG
0008 81F8h |PPG1 [Next Data Enable Registers H NDERH 8 8 2,3 PCLKB 2ICLK PPG
0008 81F9h |PPG1 |[Next Data Enable Registers L NDERL 8 8 2,3 PCLKB 2ICLK PPG
0008 81FAh |PPG1 |[Output Data Registers H PODRH 8 8 2,3PCLKB 2 ICLK PPG
0008 81FBh |PPG1 |[Output Data Registers L PODRL 8 8 2, 3 PCLKB 2ICLK PPG
0008 81FCh |PPG1 Next Data Registers H*3 NDRH 8 8 2,3PCLKB 2ICLK PPG
0008 81FDh |PPG1 |Next Data Registers L*4 NDRL 8 8 2, 3 PCLKB 2ICLK PPG
0008 81FEh [PPG1 |Next Data Registers H*3 NDRH2 8 8 2,3PCLKB 2 ICLK PPG
0008 81FFh |PPG1 Next Data Registers L*4 NDRL2 8 8 2, 3 PCLKB 2ICLK PPG
0008 8200h |TMRO | Timer Control Register TCR 8 8 2,3 PCLKB 2ICLK TMRb
0008 8201h |TMR1 |Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TMRb
0008 8202h | TMRO | Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2ICLK TMRb
0008 8203h | TMR1 | Timer Control/Status Register TCSR 8 8 2,3PCLKB 2 ICLK TMRb
0008 8204h | TMRO | Time Constant Register A TCORA 8 8 2,3 PCLKB 2ICLK TMRb
0008 8204h |TMRO1 |Time Constant Register A TCORA 16 16 2, 3 PCLKB 2ICLK TMRb
0008 8205h |TMR1 |[Time Constant Register A TCORA 8 8 2, 3PCLKB 2 ICLK TMRb
0008 8206h |TMRO | Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMRb
0008 8206h TMRO1 |Time Constant Register B TCORB 16 16 2,3PCLKB 2ICLK TMRb
0008 8207h |[TMR1 |[Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMRb
0008 8208h | TMRO [ Timer Counter TCNT 8 8 2,3 PCLKB 2 ICLK TMRb
0008 8208h | TMRO1 |Timer Counter TCNT 16 16 2, 3 PCLKB 2ICLK TMRb
0008 8209h |TMR1 |[Timer Counter TCNT 8 8 2, 3PCLKB 2ICLK TMRb
0008 820Ah |TMRO | Timer Counter Control Register TCCR 8 8 2,3 PCLKB 2 ICLK TMRb
0008 820Ah | TMRO1 |Timer Counter Control Register TCCR 16 16 2, 3 PCLKB 2 ICLK TMRb
0008 820Bh |TMR1 |Timer Counter Control Register TCCR 8 8 2,3PCLKB 2 ICLK TMRb
0008 820Ch |TMRO | Time Count Start Register TCSTR 8 8 2,3 PCLKB 2ICLK TMRb
0008 820Dh |TMR1 |Time Count Start Register TCSTR 8 8 2,3 PCLKB 2ICLK TMRb
0008 8210h |TMR2 |Timer Control Register TCR 8 8 2, 3PCLKB 2 ICLK TMRb
0008 8211h |TMR3 | Timer Control Register TCR 8 8 2, 3 PCLKB 2ICLK TMRb
0008 8212h | TMR2 | Timer Control/Status Register TCSR 8 8 2,3PCLKB 2 ICLK TMRb
0008 8213h | TMR3 | Timer Control/Status Register TCSR 8 8 2,3 PCLKB 2ICLK TMRb
0008 8214h |TMR2 |[Time Constant Register A TCORA 8 8 2,3PCLKB 2 ICLK TMRb
0008 8214h | TMR23 |Time Constant Register A TCORA 16 16 2,3PCLKB 2 ICLK TMRb
0008 8215h |TMR3 [ Time Constant Register A TCORA 8 8 2, 3 PCLKB 2ICLK TMRb
0008 8216h |TMR2 |Time Constant Register B TCORB 8 8 2,3PCLKB 2 ICLK TMRb
0008 8216h |TMR23 |Time Constant Register B TCORB 16 16 2, 3 PCLKB 2 ICLK TMRb
0008 8217h | TMR3 |Time Constant Register B TCORB 8 8 2,3PCLKB 2 ICLK TMRb
0008 8218h |TMR2 | Timer Counter TCNT 8 8 2, 3PCLKB 2 ICLK TMRb
0008 8218h | TMR23 | Timer Counter TCNT 16 16 2, 3 PCLKB 2ICLK TMRb
0008 8219h |TMR3 [ Timer Counter TCNT 8 8 2,3 PCLKB 2ICLK TMRb
0008 821Ah |TMR2 | Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2ICLK TMRb
0008 821Ah | TMR23 |Timer Counter Control Register TCCR 16 16 2, 3 PCLKB 2ICLK TMRb
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RX71M Group

4. 1/0 Registers

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

Table 4.1 List of 1/0O Registers (Address Order) (37 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0009 0852h |CANO |Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2ICLK CAN
0009 0853h |CANO | Mailbox Search Mode Register MSMR 8 8 2,3PCLKB 2 ICLK CAN
0009 0854h |CANO |Time Stamp Register TSR 16 8,16 2, 3 PCLKB 2 ICLK CAN
0009 0856h |CANO | Acceptance Filter Support Register AFSR 16 8,16 2, 3PCLKB 2 ICLK CAN
0009 0858h |CANO | Test Control Register TCR 8 8 2,3 PCLKB 2ICLK CAN
00091200hto |CAN1 | Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2, 3 PCLKB 2ICLK CAN
0009 13FFh 32
0009 1400hto |CAN1 |Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2, 3PCLKB 2 ICLK CAN
0009 141Fh 32
0009 1420h |CAN1 |FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 1424h |CAN1 |FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2, 3 PCLKB 2 ICLK CAN
0009 1428h CAN1 Mask Invalid Register MKIVLR 32 8’3]é6' 2,3PCLKB 2ICLK CAN
0009 142Ch |CAN1 |Mailbox Interrupt Enable Register MIER 32 8,3126, 2,3PCLKB 2ICLK CAN
0009 1820hto | CAN1 | Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2ICLK CAN
0009 183Fh
0009 1840h |CAN1 |Control Register CTLR 16 8,16 2, 3PCLKB 2 ICLK CAN
0009 1842h |CAN1 |Status Register STR 16 8,16 2, 3 PCLKB 2 ICLK CAN
0009 1844h |CAN1 |Bit Configuration Register BCR 32 8,3126, 2,3 PCLKB 2 ICLK CAN
0009 1848h |CAN1 |Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2ICLK CAN
0009 1849h |CAN1 |Receive FIFO Pointer Control Register RFPCR 8 8 2,3PCLKB 2 ICLK CAN
0009 184Ah |CAN1 |Transmit FIFO Control Register TFCR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Bh |CAN1 | Transmit FIFO Pointer Control Register TFPCR 8 8 2, 3 PCLKB 2ICLK CAN
0009 184Ch |CAN1 | Error Interrupt Enable Register EIER 8 8 2,3PCLKB 2 ICLK CAN
0009 184Dh |CAN1 |Error Interrupt Factor Judge Register EIFR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 184Eh |CAN1 |Receive Error Count Register RECR 8 8 2,3PCLKB 2 ICLK CAN
0009 184Fh |CAN1 | Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2ICLK CAN
0009 1850h |CAN1 | Error Code Store Register ECSR 8 8 2,3PCLKB 2 ICLK CAN
0009 1851h |CAN1 |Channel Search Support Register CSSR 8 8 2,3PCLKB 2 ICLK CAN
0009 1852h |CAN1 |Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2ICLK CAN
0009 1853h |CAN1 |Mailbox Search Mode Register MSMR 8 8 2,3 PCLKB 2 ICLK CAN
0009 1854h |CAN1 |Time Stamp Register TSR 16 8,16 2, 3 PCLKB 2 ICLK CAN
0009 1856h |CAN1 | Acceptance Filter Support Register AFSR 16 8,16 2,3PCLKB 2 ICLK CAN
0009 1858h |CAN1 | Test Control Register TCR 8 8 2,3 PCLKB 2ICLK CAN
0009 2200hto | CAN2 | Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2,3 PCLKB 2ICLK CAN
0009 23FFh 32
0009 2400hto |CAN2 |Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2, 3PCLKB 2 ICLK CAN
0009 241Fh 32
0009 2420h |CAN2 |FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3 PCLKB 2 ICLK CAN
0009 2424h |CAN2 |FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2, 3 PCLKB 2 ICLK CAN
0009 2428h |CAN2 |Mask Invalid Register MKIVLR 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 242Ch |CAN2 |Mailbox Interrupt Enable Register MIER 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 2820hto | CAN2 | Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK CAN
0009 283Fh
0009 2840h |CAN2 | Control Register CTLR 16 8,16 2,3PCLKB 2 ICLK CAN
0009 2842h |CAN2 | Status Register STR 16 8,16 2, 3 PCLKB 2 ICLK CAN
0009 2844h |CAN2 |Bit Configuration Register BCR 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 2848h |CAN2 |Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2ICLK CAN
0009 2849h |CAN2 |Receive FIFO Pointer Control Register RFPCR 8 8 2,3 PCLKB 2 ICLK CAN
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RX71M Group 4. 1/0 Registers

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

) Number of Access Cycles

Module Register Number |Access Related

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

000D 011Eh |RSPIO [RSPI Command Register 7 SPCMD7 16 16 3,4 PCLKB 2 ICLK RSPla
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (62 / 67)

Number of Access Cycles

Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000D 043Ch |USBA |[SOF Output Configuration Register SOFCFG 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 043Eh |USBA |PHY Setting Register PHYSET 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 0440h |USBA [Interrupt Status Register 0 INTSTSO 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 0442h |USBA |Interrupt Status Register 1 INTSTS1 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 0446h |USBA |BRDY Interrupt Status Register BRDYSTS 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 0448h |USBA [NRDY Interrupt Status Register NRDYSTS 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 044Ah |USBA |BEMP Interrupt Status Register BEMPSTS 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 044Ch |USBA |Frame Number Register FRMNUM 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 044Eh |USBA |uFrame Number Register UFRMNUM 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 0450h |USBA |USB Address Register USBADDR 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 0454h |USBA |USB Request Type Register USBREQ 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

Table 5.6 Permissible Output Currents
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr

Iltem Symbol Min. Typ. Max. Unit
Permissible output low current All output pins*1 Normal drive loL — — 2.0 mA
(average value per pin) All output pins*2 High drive loL — — 3.8 mA
Permissible output low current All output pins*1 Normal drive loL — — 4.0 mA
(max. value per pin) All output pins*2 High drive loL — — 7.6 mA
Permissible output low current (total) | Total of all output pins ZloL — — 80 mA
Permissible output high current All output pins*1 Normal drive loH — — -2.0 mA
(average value per pin) USB_DPUPE pin*2 High drive loH — — 38 | mA
Permissible output high current All output pins*1 Normal drive loH — — -4.0 mA
(max. value per pin) All output pins*2 High drive lon — — -7.6 mA
Permissible output high current (total) | Total of all output pins Zlon — — -80 mA

Caution: To protect the LSI's reliability, the output current values should not exceed the values in this table.

Note 1. This is the value when normal driving ability is set with a pin for which normal driving ability is selectable.

Note 2. This is the value when high driving ability is set with a pin for which normal driving ability is selectable or the value of the pin to
which high driving ability is fixed.
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RX71M Group

5. Electrical Characteristics

5.3.5 Bus Timing

Table 5.21 Bus 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, = TOpr
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit Test Conditions

Address delay time tap — 125 ns Figure 5.16 to
Byte control delay time tecp — 12.5 ns Figure 5.21
CS# delay time tcsp — 12.5 ns

ALE delay time tALED — 125 ns

RD# delay time trRsD — 125 ns

Read data setup time trRDS 12.5 — ns

Read data hold time trRDH 0 — ns

WR# delay time twrD — 12.5 ns

Write data delay time twob — 12.5 ns

Write data hold time twpH 0 — ns

WAIT# setup time twTs 125 — ns Figure 5.22
WAIT# hold time tWTH 0 — ns

Address delay time 2 (SDRAM) taD2 1 12.5 ns Figure 5.23
CS# delay time 2 (SDRAM) tcspe 1 12.5 ns

DQM delay time (SDRAM) tbomp 1 12.5 ns

CKE delay time (SDRAM) tckeD 1 125 ns

Read data setup time 2 (SDRAM) trRDS2 10 — ns

Read data hold time 2 (SDRAM) tRDH2 0 — ns

Write data delay time 2 (SDRAM) twop2 — 125 ns

Write data hold time 2 (SDRAM) tWDH2 1 — ns

WE# delay time (SDRAM) twep 1 12.5 ns

RAS# delay time (SDRAM) tRASD 1 125 ns

CAS# delay time (SDRAM) tcasp 1 125 ns
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Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.25 SDRAM Space Multiple Read Bus Timing
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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
SSLAO SSni# \ r 3
input input L « 7Z \
| leao tiac
RSPCKA  SCKn i 3 5
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input input —
RSPCKA  SCKn — \
CPOL=1 CKPOL=1 N /—\_‘ /1 \
input input S
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output output 4‘—% MSB OUT §< DA{'{I’A | LsSBOUT _X_ MSBIN | MSB OUT
R - >
tSU tH tDr, Df
C \
MOSIA SMOSIn »”
input input 4» DATA“ >—< LSBIN ) { MSBIN
(n=0t07,12)
Figure 5.51  RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
RSPI Simple SPI o
SSLAO SSni# \ Z- 3
input input - " 4 \
’ tLean N 7 tia
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tSU tH t;r, EJf
input input
(n=0t07,12)
Figure 5.52 RSPl Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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Table 5.40 ETHERC 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.

Item Symbol Min. Max. Unit Co;c‘ieifitons
ETHERC REF50CK cycle time Tk 20 — ns | Figure 5.62 to
(RMi) REF50CK frequency Typ. 50 MHz — — 50 + 100ppm | MHz | Fi9ure 5.64
REF50CK duty — 35 65 %
REF50CK rise/fall time Tekr/cke 0.5 35 ns
RMII_xxxx*1 output delay time Teo 25 15.0 ns
RMII_xxxx*2 setup time Teu 3 — ns
RMII_xxxx*2 hold time Thd 1 — ns
RMII_xxxx*L1. *2 rise/fall time T/T; 0.5 5 ns
ET_WOL output delay time twoLd 1 235 ns | Figure 5.66
ETHERC ET_TX_CLK cycle time treye 40 — ns —
(MID ET_TX_EN output delay time treENd 1 20 ns | Figure 5.67
ET_ETXDO to ET_ETXD3 output delay time tMTDd 1 20 ns
ET_CRS setup time tcrss 10 — ns
ET_CRS hold time tcrsh 10 — ns
ET_COL setup time tcoLs 10 — ns | Figure 5.68
ET_COL hold time tcoLn 10 — ns
ET_RX_CLK cycle time trReye 40 — ns —
ET_RX_DV setup time tRDVs 10 — ns | Figure 5.69
ET_RX_DV hold time trRDVH 10 — ns
ET_ERXDO to ET_ERXD3 setup time tVMRDs 10 — ns
ET_ERXDO to ET_ERXD3 hold time t\MRDR 10 — ns
ET_RX_ER setup time tRERS 10 — ns | Figure 5.70
ET_RX_ER hold time tRESh 10 — ns
ET_WOL output delay time twoLd 1 235 ns | Figure 5.71
Note 1. RMII_TXD_EN, RMII_TXD1, RMII_TXDO
Note 2. RMII_CRS_DV, RMII_RXD1, RMII_RXDO, RMII_RX_ER
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Figure 5.74 PDC AC Timing

R01DS0249EJ0100 Rev.1.00
Jan 15, 2015

RENESAS

Page 201 of 228



RX71M Group

5. Electrical Characteristics

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)

dp

USBb: 27 Q
USBA: Not
necessary

Observation

int
/ poin

W 200 pF to

% 600 pF

55

J_ 200 pF to
% 600 pF

36V
1.5 KQ

Figure 5.76  Test Circuit (Low Speed)
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