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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Note: Note the following regarding pin names. For details, see section 1.5, Pin Assignments.
 We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.

For the RSPI, QSPI, SDHI, and MMC interfaces, the AC portion of the electrical characteristics is measured for each group.
 Pins that have "-DS" appended to their names can be used as triggers for release from deep software standby.
 RIIC pin functions that have [FM+] appended to their names support fast-mode plus.

I/O ports P00 to P03, P05, P07 I/O 6-bit input/output pins

P10 to P17 I/O 8-bit input/output pins

P20 to P27 I/O 8-bit input/output pins

P30 to P37 I/O 8-bit input/output pins (P35: input pin)

P40 to P47 I/O 8-bit input/output pins

P50 to P56 I/O 7-bit input/output pins
(176-pin devices have only P50 to P53)

P60 to P67 I/O 8-bit input/output pins

P70 to P77 I/O 8-bit input/output pins

P80 to P83, P86, P87 I/O 6-bit input/output pins

P90 to P97 I/O 8-bit input/output pins

PA0 to PA7 I/O 8-bit input/output pins

PB0 to PB7 I/O 8-bit input/output pins

PC0 to PC7 I/O 8-bit input/output pins

PD0 to PD7 I/O 8-bit input/output pins

PE0 to PE7 I/O 8-bit input/output pins

PF0 to PF5 I/O 6-bit input/output pins

PG0 to PG7 I/O 8-bit input/output pins

PJ3, PJ5 I/O 2-bit input/output pins

Table 1.4 Pin Functions (8/8)

Classifications Pin Name I/O Description
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Figure 1.4 Pin Assignment (176-Pin LFBGA)

A B C D E F G H J K L M N P R

15 PE2 PE3 P70 P65 P67 VSS VCC PG7 PA6 PB0 P72 PB4 VSS VCC PC1 15

14 PE1 PE0 VSS PE7 PG3 PA0 PA1 PA2 PA7 VCC PB1 PB5 P73 P75 P74 14

13 P63 P64 PE4 VCC PG2 PG4 PG6 PA3 VSS P71 PB3 PB7 PC0 PC2 P76 13

12 P60 VSS P62 PE5 PE6 P66 PG5 PA4 PA5 PB2 PB6 P77 PC3 PC4 P80 12

11 PD6 PG1 VCC P61

RX71M Group
PLBG0176GA-A
(176-Pin LFBGA)

(Upper Perspective View)

P81 P82 PC6 VCC 11

10 P97 PD4 PG0 PD7 PC5 PC7 P83 VSS 10

9 VCC P96 PD3 PD5 P50 P51 P52 P53 9

8 P94 PD1 PD2 VSS
VCC_
USBA

VSS1_
USBA

P10 P11 8

7 VSS P92 PD0 P95
USBA_
RREF

VSS2_
USBA

USBA_
DM

USBA_
DP

7

6 VCC P91 P90 P93
AVCC_
USBA

VSS_
USB

AVSS_
USBA

PVSS_
USBA

6

5 P46 P47 P45 P44
VCC_
USB

P12
USB0_

DP
USB0_

DM
5

4 P42 P41 P43 P00 VSS BSCANP PF4 P35 PF3 PF1 P25 P86 P15 P14 P13 4

3 VREFL0 P40 VREFH0 P03 PF5 PJ3
MD/

FINED
RES# P34 PF2 PF0 P24 P22 P87 P16 3

2 AVCC0 P07 AVCC1 P02 EMLE VCL XCOUT VSS VCC P32 P30 P26 P23 P17 P20 2

1 AVSS0 P05 AVSS1 P01 PJ5 VBATT XCIN XTAL EXTAL P33 P31 P27 VCC VSS P21 1

A B C D E F G H J K L M N P R

Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.5, List of 
Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
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F5 P12 TMCI1 RXD2/SMISO2/
SSCL2/SCL0[FM+]

IRQ2

F6 PB3 A11 MTIOC0A/MTIOC4A/
TIOCD3/TCLKD/
TMO0/PO27/POE11#

SCK6/ET0_RX_ER/
RMII0_RX_ER

F7 PB2 A10 TIOCC3/TCLKC/
PO26

CTS6#/RTS6#SS6#/
ET0_RX_CLK/
REF50CK0

F8 PB0 A8 MTIC5W/TIOCA3/
PO24

RXD6/SMISO6/
SSCL6/ET0_ERXD1/
RMII0_RXD1

IRQ12

F9 PA7 A7 TIOCB2/PO23 MISOA-B/ET0_WOL

F10 VSS

G1 P33 EDREQ1 MTIOC0D/TIOCD0/
TMRI3/PO11/POE4#/
POE11#

RXD6/RXD0/SMISO6/
SMISO0/SSCL6/
SSCL0/CRX0

IRQ3-DS

G2 TMS P31 MTIOC4D/TMCI2/
PO9/RTCIC1

CTS1#/RTS1#/SS1#/
SSLB0-A

IRQ1-DS

G3 TDI P30 MTIOC4B/TMRI3/
PO8/RTCIC0/POE8#

RXD1/SMISO1/
SSCL1/MISOB-A

IRQ0-DS

G4 TCK P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB-A

G5 P53 BCLK

G6 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A

G7 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE4#

SCK9/RTS9#/
ET0_ETXD0/
RMII0_TXD0

G8 PB4 A12 TIOCA4/PO28 CTS9#/ET0_TX_EN/
RMII0_TXD_EN

G9 PB1 A9 MTIOC0C/MTIOC4C/
TIOCB3/TMCI0/PO25

TXD6/SMOSI6/
SSDA6/ET0_ERXD0/
RMII0_RXD0

IRQ4-DS

G10 VCC

H1 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/
SSDA1/MOSIB-A

H2 P25 CS5#/
EDACK1

MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/
SSCL3/SSIDATA1

ADTRG0#

H3 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/
TMO2/PO14/
RTCOUT

TXD1/RXD3/SMOSI1/
SMISO3/SSDA1/
SSCL3/SCL2-DS/
USB0_VBUS/
USB0_VBUSEN/
USB0_OVRCURB

IRQ6 ADTRG0#

H4 P15 MTIOC0B/MTCLKB/
GTETRG-B/TIOCB2/
TCLKB/TMCI2/PO13

RXD1/SCK3/SMISO1/
SSCL1/CRX1-DS/
SSIWS1

IRQ5

H5 P55 WAIT#/
EDREQ0

MTIOC4D/TMO3 CRX1/ET0_EXOUT IRQ10

H6 P54 ALE/
EDACK0

MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1/ET0_LINKSTA

H7 UB PC7 A23/CS0# MTIOC3A/MTCLKB/
GTIOC3A-D/TMO2/
TOC0/PO31/CACREF

TXD8/MISOA-A/
ET0_COL

IRQ14

Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (3/4)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

100-Pin
TFLGA

(MTU, GPT, TPU, 
TMR, PPG, RTC, 
CMTW, POE, CAC)

(ETHERC, SCIg, 
SCIh, RSPI, RIIC, 
CAN, USB, SSI)

(QSPI, SDHI, 
MMCIF, PDC)
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RX71M Group 3. Address Space

3.2 External Address Space

The external address space is divided into CS areas (CS0 to CS7) and SDRAM area (SDCS). The CS areas are divided 

into up to eight areas (CS0 to CS7), each corresponding to the CSn# signal output from a CSn# (n = 0 to 7) pin.

Figure 3.2 shows the address ranges corresponding to the individual CS areas (CS0 to CS7) and SDRAM areas (SDCS) 

in on-chip ROM disabled extended mode.

Figure 3.2 Correspondence between External Address Spaces and CS Areas
(In On-Chip ROM Disabled Extended Mode)

Reserved area*1

Reserved area*1

0000 0000h

0008 0000h

RAM

External address space
(CS area)

0010 0000h

0100 0000h

0800 0000h

FF00 0000h

External address space*2
(CS area)

0100 0000h

0200 0000h

0300 0000h

0400 0000h

0500 0000h

0600 0000h

0700 0000h

CS7 (16 Mbytes)

01FF FFFFh

02FF FFFFh

03FF FFFFh

04FF FFFFh

05FF FFFFh

06FF FFFFh

07FF FFFFh

CS6 (16 Mbytes)

CS5 (16 Mbytes)

CS4 (16 Mbytes)

CS3 (16 Mbytes)

CS2 (16 Mbytes)

CS1 (16 Mbytes)

FFFF FFFFh FFFF FFFFh

FF00 0000h

CS0 (16 Mbytes)

External address space
(SDRAM area)

1000 0000h

0FFF FFFFh

0800 0000h

SDCS (128 Mbytes)

Note 1. Reserved areas should not be accessed.
Note 2. The CS0 area is disabled in on-chip ROM enabled extended mode.

In this mode, the address space for addresses above 1000 0000h is as shown in figure on this 
section, Memory Map in Each Operating Mode.

Peripheral I/O registers
Standby RAM000A 4000h

Peripheral I/O registers000A 6000h
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RX71M Group 4. I/O Registers

0008 A087h SCI4 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A088h SCI4 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A089h SCI4 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Ah SCI4 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Bh SCI4 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Ch SCI4 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Dh SCI4 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Eh SCI4 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Fh SCI4 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A08Eh SCI4 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A090h SCI4 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A091h SCI4 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A090h SCI4 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A092h SCI4 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A0h SCI5 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A1h SCI5 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A2h SCI5 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A3h SCI5 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A4h SCI5 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A5h SCI5 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A6h SCI5 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A7h SCI5 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A8h SCI5 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0A9h SCI5 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0AAh SCI5 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0ABh SCI5 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0ACh SCI5 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0ADh SCI5 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0AEh SCI5 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0AFh SCI5 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A0AEh SCI5 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

Table 4.1 List of I/O Registers (Address Order) (23 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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RX71M Group 4. I/O Registers

0008 C16Ch MPC P54 Pin Function Control Register P54PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C16Dh MPC P55 Pin Function Control Register P55PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C16Eh MPC P56 Pin Function Control Register P56PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C170h MPC P60 Pin Function Control Register P60PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C176h MPC P66 Pin Function Control Register P66PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C177h MPC P67 Pin Function Control Register P67PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C179h MPC P71 Pin Function Control Register P71PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Ah MPC P72 Pin Function Control Register P72PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Bh MPC P73 Pin Function Control Register P73PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Ch MPC P74 Pin Function Control Register P74PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Dh MPC P75 Pin Function Control Register P75PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Eh MPC P76 Pin Function Control Register P76PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C17Fh MPC P77 Pin Function Control Register P77PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C180h MPC P80 Pin Function Control Register P80PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C181h MPC P81 Pin Function Control Register P81PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C182h MPC P82 Pin Function Control Register P82PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C183h MPC P83 Pin Function Control Register P83PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C186h MPC P86 Pin Function Control Register P86PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C187h MPC P87 Pin Function Control Register P87PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C188h MPC P90 Pin Function Control Register P90PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C189h MPC P91 Pin Function Control Register P91PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Ah MPC P92 Pin Function Control Register P92PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Bh MPC P93 Pin Function Control Register P93PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Ch MPC P94 Pin Function Control Register P94PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Dh MPC P95 Pin Function Control Register P95PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Eh MPC P96 Pin Function Control Register P96PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C18Fh MPC P97 Pin Function Control Register P97PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C190h MPC PA0 Pin Function Control Register PA0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C191h MPC PA1 Pin Function Control Register PA1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C192h MPC PA2 Pin Function Control Register PA2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C193h MPC PA3 Pin Function Control Register PA3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C194h MPC PA4 Pin Function Control Register PA4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C195h MPC PA5 Pin Function Control Register PA5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C196h MPC PA6 Pin Function Control Register PA6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C197h MPC PA7 Pin Function Control Register PA7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C198h MPC PB0 Pin Function Control Register PB0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C199h MPC PB1 Pin Function Control Register PB1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Ah MPC PB2 Pin Function Control Register PB2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Bh MPC PB3 Pin Function Control Register PB3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Ch MPC PB4 Pin Function Control Register PB4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Dh MPC PB5 Pin Function Control Register PB5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Eh MPC PB6 Pin Function Control Register PB6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C19Fh MPC PB7 Pin Function Control Register PB7PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A0h MPC PC0 Pin Function Control Register PC0PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A1h MPC PC1 Pin Function Control Register PC1PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A2h MPC PC2 Pin Function Control Register PC2PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A3h MPC PC3 Pin Function Control Register PC3PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A4h MPC PC4 Pin Function Control Register PC4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A5h MPC PC5 Pin Function Control Register PC5PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A6h MPC PC6 Pin Function Control Register PC6PFS 8 8 2, 3 PCLKB 2 ICLK MPC

Table 4.1 List of I/O Registers (Address Order) (32 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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000D 043Ch USBA SOF Output Configuration Register SOFCFG 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 043Eh USBA PHY Setting Register PHYSET 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0440h USBA Interrupt Status Register 0 INTSTS0 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0442h USBA Interrupt Status Register 1 INTSTS1 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0446h USBA BRDY Interrupt Status Register BRDYSTS 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0448h USBA NRDY Interrupt Status Register NRDYSTS 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 044Ah USBA BEMP Interrupt Status Register BEMPSTS 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 044Ch USBA Frame Number Register FRMNUM 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 044Eh USBA μFrame Number Register UFRMNUM 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0450h USBA USB Address Register USBADDR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0454h USBA USB Request Type Register USBREQ 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

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

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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000D 0456h USBA USB Request Value Register USBVAL 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0458h USBA USB Request Index Register USBINDX 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 045Ah USBA USB Request Length Register USBLENG 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 045Ch USBA DCP Configuration Register DCPCFG 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 045Eh USBA DCP Maximum Packet Size Register DCPMAXP 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0460h USBA DCP Control Register DCPCTR 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0464h USBA Pipe Window Select Register PIPESEL 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 0468h USBA Pipe Configuration Register PIPECFG 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 046Ah USBA Pipe Buffer Register PIPEBUF 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 046Ch USBA Pipe Maximum Packet Size Register PIPEMAXP 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

000D 046Eh USBA Pipe Cycle Control Register PIPEPERI 16 16 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

Table 4.1 List of I/O Registers (Address Order) (63 / 67)
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Note 1. When the same output trigger is specified for pulse output groups 2 and 3 by the PPG0.PCR setting, the PPG0.NDRH address 
is 0008 81ECh. When different output
triggers are specified, the PPG0.NDRH addresses for pulse output groups 2 and 3 are 0008 81EEh and 0008 81ECh, 
respectively.

Note 2. When the same output trigger is specified for pulse output groups 0 and 1 by the PPG0.PCR setting, the PPG0.NDRL address 
is 0008 81EDh. When different output
triggers are specified, the PPG0.NDRL addresses for pulse output groups 0 and 1 are 0008 81EFh and 0008 81EDh, 
respectively.

Note 3. When the same output trigger is specified for pulse output groups 6 and 7 by the PPG1.PCR setting, the PPG1.NDRH address 
is 0008 81FCh. When different output
triggers are specified, the PPG1.NDRH addresses for pulse output groups 6 and 7 are 0008 81FEh and 0008 81FCh, 
respectively.

Note 4. When the same output trigger is specified for pulse output groups 4 and 5 by the PPG1.PCR setting, the PPG1.NDRL address 
is 0008 81FDh. When different output
triggers are specified, the PPG1.NDRL addresses for pulse output groups 4 and 5 are 0008 81FFh and 0008 81FDh, 
respectively.

Note 5. When the register is accessed while the USB is operating, a delay may be generated in accessing.

000D 0564h USBA Deep Standby USB Suspend/Resume Interrupt 
Register

DPUSR1R 32 32 (3 + BUSWAIT) 
PCLKA or more

Rounded up to 
the nearest 
integer greater 
than 1 + (3 + 
BUSWAIT) × 
(frequency ratio of 
ICLK/PCLKB)*5

USBAa

Table 4.1 List of I/O Registers (Address Order) (67 / 67)

Address
Module 
Symbol Register Name

Register 
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Number 
of Bits

Access 
Size

Number of Access Cycles
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Figure 5.19 External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)

A23 to A1

CS7# to CS0#

tAD

BCLK

A23 to A0

Byte strobe mode

1-write strobe mode

BC3# to BC0#

Common to both byte strobe mode
and 1-write strobe mode

tBCD

tCSD tCSD

tAD

tAD

tAD

tBCD

D31 to D0 (Write)

WR3# to WR0#, WR# (Write)

tWRD tWRD

tWDH

tWDD

TW1 TW2 Tend Tn1 Tn2

WRON:1
WDON:1 *1

CSWWAIT:2

WDOFF:1 *1CSON:0

Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

CSWOFF:2



R01DS0249EJ0100 Rev.1.00 Page 163 of 228
Jan 15, 2015

RX71M Group 5. Electrical Characteristics

Figure 5.22 External Bus Timing/External Wait Control

tWTS tWTH tWTS tWTH

CSRWAIT:3
CSWWAIT:3

BCLK

A23 to A0

CS7# to CS0#

RD# (Read)

WR# (Write)

WAIT#

TW1 TW2 (Tend) TendTW3 Tn1 Tn2

External wait
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Figure 5.25 SDRAM Space Multiple Read Bus Timing

SDCLK pin

ACT RD RD RD RD PRA

A18 to A0

tAD2 tAD2 tAD2 tAD2 tAD2 tAD2 tAD2 tAD2

AP*1

SDCS#

RAS#

CAS#

WE#

CKE

DQMn

D31 to D0

C1 C2 C3
Row

address
C0 

(column address)

tAD2 tAD2 tAD2 tAD2 tAD2

tCSD2 tCSD2 tCSD2 tCSD2 tCSD2

tRASD tRASD tRASD tRASD tRASD

tCASD tCASD tCASD

tWED tWED

(High)

tDQMD tDQMD

tRDS2 tRDH2 tRDS2 tRDH2

PRA
command

Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.
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Note 1. tPAcyc: PCLKA cycle

Figure 5.38 MTU3 Input Capture Input Timing

Figure 5.39 MTU3 Clock Input Timing

Table 5.27 MTU3 Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit*1 Test 
Conditions

MTU3 Input capture input pulse 
width

Single-edge 
setting

tMTICW 1.5 — tPAcyc Figure 5.38

Both-edge 
setting

2.5 —

Timer clock pulse width Single-edge 
setting

tMTCKWH, 
tMTCKWL

1.5 — tPAcyc Figure 5.39

Both-edge 
setting

2.5 —

Phase counting 
mode

2.5 —

Input capture 
input

PCLKA

tMTICW

MTCLKA to
MTCLKD

PCLKA

tMTCKWL tMTCKWH
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Note 1. tPBcyc: PCLKB cycle

Figure 5.43 A/D Converter Trigger Input Timing

Note 1. tPBcyc: PCLKB cycle
Note 2. tCAC: CAC count clock source cycle

Table 5.30 A/D Converter Trigger Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit*1 Test 
Conditions

A/D
converter

A/D converter trigger input pulse width tTRGW 1.5 — tPBcyc Figure 5.43

Table 5.31 CAC Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item*1, *2 Symbol Min.*1 Max. Unit*1 Test 
Conditions

CAC CACREF input pulse width tPBcyc ≤ tcac tCACREF 4.5tcac + 
3tPBcyc

— ns

tPBcyc > tcac 5tcac + 
6.5tPBcyc

—

ADTRG0#,
ADTRG1#

PCLKB

tTRGW
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Note 1. tPBcyc: PCLKB cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups. 

For the QSPI interface, the AC portion of the electrical characteristics is measured for each group.

Figure 5.53 QSPI Clock Timing

Figure 5.54 Transmit/Receive Timing (CPHA = 0)

Table 5.35 QSPI Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit*1 Test 
Conditions

QSPI QSPCLK clock cycle tQScyc 2 4080 tPBcyc Figure 5.53

Data input setup time tSu 6.5 — ns Figure 5.54, 
Figure 5.55

Data input hold time tIH 5 — ns

SS setup time tLEAD 1.5 8.5 tQScyc

SS hold time tLAG 1 8 tQScyc

Data output delay time tOD — 10.0 ns

Data output hold time tOH –5 — ns

Successive transmission delay time tTD 1 8 tQScyc

tQScyc

QSPCLK
output

MSB IN

MSB OUT LSB OUT IDLE

DATA LSB IN

DATA

QSSL
output

QSPCLK
CPOL = 0
output

QSPCLK
CPOL = 1
output

QMI,
QIO0 to QIO3
input

QMO,
QIO0 to QIO3
output

tLEAD tLAG

tSU tIH

tOH tOD

tTD
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Note 1. tPBcyc: PCLKB cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups. 

For the MMC interface, the AC portion of the electrical characteristics is measured for each group.

Figure 5.61 MMC Interface

Table 5.39 MMC Host Interface Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min.*1 Max. Unit
Test 

Conditions

MMCIF MMC_CLK clock cycle tMMCPP 2 × tPBcyc — ns Figure 5.61

MMC_CLK clock high level width tMMCWH 6.5 — ns

MMC_CLK clock low level width tMMCWL 6.5 — ns

MMC_CLK clock rising time tMMCLH — 5 ns

MMC_CLK clock falling time tMMCHL — 5 ns

MMC_CMD, MMC_D7 to MMC_D0 output data delay
(data transfer mode)

tMMCODLY –6.5 6.5 ns

MMC_CMD, MMC_D7 to MMC_D0 input data setup tMMCISU 8 — ns

MMC_CMD, MMC_D7 to MMC_D0 input data hold tMMCIH 2 — ns

tMMCPP

tMMCWL tMMCWH

tMMCHL tMMCLH

tMMCISU tMMCIH

tMMCODLY (max) tMMCODLY (min)

MMC_CLK

MMC_CMD, 
MMC_D7 to MMC_D0 input

MMC_CMD, 
MMC_D7 to MMC_D0 output
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Figure 5.83 Power-on Reset Timing

Figure 5.84 Voltage Detection Circuit Timing (Vdet0)

Internal reset signal
(Low is valid)

VCC

tVOFF

tdet tPORtdettPORtdet

VPOR

tVOFF

tLVD0tdet

Vdet0VCC

Internal reset signal
(Low is valid)

tdet
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Figure 5.89 Flash Memory Programming/Erasure Suspension Timing
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Figure 5.92 Boundary Scan Input/Output Timing

tTMSS

TCK

TMS

TDI

TDO

tTMSH
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Figure E 144-Pin LQFP (PLQP0144KA-A)
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