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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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Timers General PWM timer 
(GPTA)

 16 bits × 4 channels
 Counting up or down (saw-wave), counting up and down (triangle-wave) selectable for 

all channels
 Four clock sources independently selectable for all channels (PCLKA/1, PCLKA/4, 

PCLKA/8, PCLKA/16)
 2 input/output pins per channel
 2 output compare/input capture registers per channel
 For the 2 output compare/input capture registers of each channel, 4 registers are 

provided as buffer registers and are capable of operating as comparison registers when 
buffering is not in use.

 In output compare operation, buffer switching can be at peaks or troughs, enabling the 
generation of laterally asymmetrically PWM waveforms.

 Registers for setting up frame intervals on each channel (with capability for generating 
interrupts on overflow or underflow)

 Synchronizable operation of the several counters
 Modes of synchronized operation (synchronized, or displaced by desired times for 

phase shifting)
 Generation of dead times in PWM operation
 Through combination of three counters, generation of automatic three-phase PWM 

waveforms incorporating dead times
 Starting, clearing, and stopping counters in response to external or internal triggers
 Internal trigger sources: output of the internal comparator detection, software, and 

compare-match
 Digital filter function for signals on the input capture and external trigger pins
 Event linking by the ELC

Programmable pulse 
generator (PPG)

 (4 bits × 4 groups) × 2 units
 Pulse output with the MTU or TPU output as a trigger
 Maximum of 32 pulse-output possible

8-bit timers (TMRb)  (8 bits × 2 channels) × 2 units
 Select from among seven internal clock signals (PCLKB/1, PCLKB/2, PCLKB/8, 

PCLKB/32, PCLKB/64, PCLKB/1024, PCLKB/8192) and one external clock signal
 Capable of output of pulse trains with desired duty cycles or of PWM signals
 The 2 channels of each unit can be cascaded to create a 16-bit timer
 Generation of triggers for A/D converter conversion
 Capable of generating baud-rate clocks for SCI5, SCI6, and SCI12
 Event linking by the ELC

Compare match timer 
(CMT)

 (16 bits × 2 channels) × 2 units
 Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128, 

PCLKB/512)
 Event linking by the ELC

Compare match timer W 
(CMTW)

 (32 bits × 1 channel) × 2 units
 Compare-match, input-capture input, and output-comparison output are available.
 Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128, 

PCLKB/512)
 Interrupt requests can be output in response to compare-match, input-capture, and 

output-comparison events.
 Event linking by the ELC

Realtime clock (RTCd)  Clock sources: Main clock, sub clock
 Selection of the 32-bit binary count in time count/second unit possible
 Clock and calendar functions
 Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt
 Battery backup operation
 Time-capture facility for three values
 Event linking by the ELC

Watchdog timer (WDTA)  14 bits × 1 channel
 Select from among 6 counter-input clock signals (PCLKB/4, PCLKB/64, PCLKB/128, 

PCLKB/512, PCLKB/2048, PCLKB/8192)

Independent watchdog 
timer (IWDTa)

 14 bits × 1 channel
 Counter-input clock: IWDT-dedicated on-chip oscillator
 Dedicated clock/1, dedicated clock/16, dedicated clock/32, dedicated clock/64, 

dedicated clock/128, dedicated clock/256
 Window function: The positions where the window starts and ends are specifiable (the 

window defines the timing with which refreshing is enabled and disabled).
 Event linking by the ELC

Table 1.1 Outline of Specifications (5/9)

Classification Module/Function Description
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Table 1.2 Comparison of Functions for Different Packages (1/2)

Functions RX64M Group

Package 177 Pins, 176 Pins 145 Pins, 144 Pins 100 Pins

External bus External bus width 32 bits 16 bits

SDRAM area controller Available Not supported

DMA DMA controller Ch. 0 to 7

Data transfer controller Available

EXDMA controller Ch. 0 and 1

Timers 16-bit timer pulse unit Ch. 0 to 5

Multi-function timer pulse unit 3 Ch. 0 to 8

General-purpose PWM timer Ch. 0 to 3

Port output enable 3 Available

Programmable pulse generator Ch. 0 and 1

8-bit timers Ch. 0 to 3

Compare match timer Ch. 0 to 3

Compare match timer W Ch. 0 and 1

Realtime clock Available

Watchdog timer Available

Independent watchdog timer Available

Communication
function

Ethernet controller Ch. 0 and 1 Ch. 0

PTP controller for ethernet controller Available

DMAC controller for ethernet Ch. 0 and 1 (ETHERC)
Ch. 2 (EPTPC)

Ch. 0 (ETHERC) and 2 (EPTPC)

USB 2.0 FS host/function module Ch. 0

USB 2.0 FS host/function module with battery 
charging

Available Not supported

Serial communications interfaces (SCIg) Ch. 0 to 7 Ch. 0 to 3, 5 and 6

Serial communications interfaces (SCIh) Ch. 12

Serial communications interfaces with FIFO Ch. 8 to 11 Ch. 8 and 9

I2C bus interfaces Ch. 0 and 2

Serial peripheral interface Ch. 0

CAN module Ch. 0 to 2 Ch. 0 and 1

Quad serial peripheral interface Ch. 0

Serial sound interfaces Ch. 0 and 1

Sampling rate converter Available

SD host interface Ch. 0

MMC host interface Ch. 0

Parallel data capture unit Available Not supported

12-bit A/D converter AN000 to 007 (unit 0: 8 channels)
AN100 to 120 (unit 1: 21 channels)

AN000 to 007
(unit 0: 8 channels)

AN100 to 113
(unit 1: 14 
channels)

12-bit D/A converter Ch. 0 and 1 Ch. 1

Temperature sensor Available

CRC calculator Available

Data operation circuit Available

Clock frequency accuracy measurement circuit Available

AES Available
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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

RX64M 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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M7 USBA_
RREF

P11 MTIC5V/TMCI3 SCK2/USBA_VBUS/
USBA_VBUSEN

IRQ1

M8 VCC_
USBA

P10 ALE MTIC5W/TMRI3 USBA_OVRCURA IRQ0

M9 P50 WR0#/WR# TXD2/SMOSI2/SSDA2

M10 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

MMC_D5-A

M11 P81 EDACK0 MTIOC3D/
GTIOC0B-D/PO27

RXD10/ET0_ETXD0/
RMII0_TXD0

MMC_D3-A/
SDHI_CD-A/
QIO3-A

M12 P77 CS7# PO23 TXD11/ET0_RX_ER/
RMII0_RX_ER

MMC_CLK-A/
SDHI_CLK-A/
QSPCLK-A

M13 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

M14 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE4#

SCK9/RTS9#/
ET0_ETXD0/
RMII0_TXD0

M15 PB4 A12 TIOCA4/PO28 CTS9#/ET0_TX_EN/
RMII0_TXD_EN

N1 VCC

N2 P23 EDACK0 MTIOC3D/MTCLKD/
GTIOC0A-B/TIOCD3/
PO3

TXD3/CTS0#/
RTS0#/SMOSI3/
SS0#/SSDA3/
SSISCK0

PIXD7

N3 P22 EDREQ0 MTIOC3B/MTCLKC/
GTIOC1A-B/TIOCC3/
TMO0/PO2

SCK0/
USB0_OVRCURB/
USBA_OVRCURB/
AUDIO_MCLK

PIXD6

N4 P15 MTIOC0B/MTCLKB/
GTETRG-B/TIOCB2/
TCLKB/TMCI2/PO13

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

PIXD0 IRQ5

N5 P12 WR3#/BC3# MTIC5U/TMCI1 RXD2/SMISO2/
SSCL2/
SCL0[FM+]

IRQ2

N6 VSS_USB

N7 VSS2_
USBA

N8 VSS1_
USBA

N9 P51 WR1#/BC1#/
WAIT#

SCK2

N10 UB PC7 A23/CS0# MTIOC3A/MTCLKB/
GTIOC3A-D/TMO2/
TOC0/PO31/CACREF

TXD8/MISOA-A/
ET0_COL

MMC_D7-A IRQ14

N11 P82 EDREQ1 MTIOC4A/
GTIOC2A-D/PO28

TXD10/ET0_ETXD1/
RMII0_TXD1

MMC_D4-A

N12 PC3 A19 MTIOC4D/
GTIOC1B-D/TCLKB/
PO24

TXD5/SMOSI5/
SSDA5/
ET0_TX_ER

MMC_D0-A/
SDHI_D0-A/
QIO0-A/
QMO-A

N13 PC0 A16 MTIOC3C/TCLKC/
PO17

CTS5#/RTS5#/SS5#/
SSLA1-A/ET0_ERXD3

IRQ14

N14 P73 CS3# PO16 ET0_WOL

N15 VSS

P1 VSS

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (5/7)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC,
R12DA

177-Pin 
TFLGA
176-Pin 
LFBGA

(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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Note 1. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is 
enabled.

M4 P12 TMCI1 RXD2/SMISO2/
SSCL2/SCL0[FM+]

IRQ2

M5 VCC_USB

M6 VSS_USB

M7 P50 WR0#/WR# TXD2/SMOSI2/SSDA2

M8 PC6 A22/CS1# MTIOC3C/MTCLKA/
GTIOC3B-D/TMCI2/
TIC0/PO30

RXD8/MOSIA-A/
ET0_ETXD3

MMC_D6-A IRQ13

M9 TRDATA1 P81 EDACK0 MTIOC3D/
GTIOC0B-D/PO27

RXD10/ET0_ETXD0/
RMII0_TXD0

MMC_D3-A/
SDHI_CD-A/
QIO3-A

M10 P77 CS7# PO23 TXD11/ET0_RX_ER/
RMII0_RX_ER

MMC_CLK-A/
SDHI_CLK-A/
QSPCLK-A

M11 PC0 A16 MTIOC3C/TCLKC/
PO17

CTS5#/RTS5#/SS5#/
SSLA1-A/ET0_ERXD3

IRQ14

M12 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2-A/
ET0_ERXD2

IRQ12

M13 VCC

N1 P21 MTIOC1B/MTIOC4A/
GTIOC2A-B/TIOCA3/
TMCI0/PO1

RXD0/SMISO0/
SSCL0/
USB0_EXICEN/
SSIWS0

PIXD5 IRQ9

N2 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/
SSDA0/USB0_ID/
SSIRXD0

PIXD4 IRQ8

N3 P87 MTIOC4C/
GTIOC1B-B/TIOCA2

TXD10 PIXD2

N4 P14 MTIOC3A/MTCLKA/
TIOCB5/TCLKA/
TMRI2/PO15

CTS1#/RTS1#/SS1#/
CTX1/
USB0_OVRCURA

IRQ4

N5 USB0_DM

N6 USB0_DP

N7 TRDATA3 P55 WAIT#/
EDREQ0

MTIOC4D/TMO3 CRX1/ET0_EXOUT IRQ10

N8 VSS

N9 UB PC7 A23/CS0# MTIOC3A/MTCLKB/
GTIOC3A-D/TMO2/
TOC0/PO31/CACREF

TXD8/MISOA-A/
ET0_COL

MMC_D7-A IRQ14

N10 TRSYNC P82 EDREQ1 MTIOC4A/
GTIOC2A-D/PO28

TXD10/ET0_ETXD1/
RMII0_TXD1

MMC_D4-A

N11 PC3 A19 MTIOC4D/
GTIOC1B-D/TCLKB/
PO24

TXD5/SMOSI5/
SSDA5/ET0_TX_ER

MMC_D0-A/
SDHI_D0-A/
QIO0-A/
QMO-A

N12 P75 CS5# PO20 SCK11/RTS11#/
ET0_ERXD0/
RMII0_RXD0

MMC_RES#-A/
SDHI_D2-A

N13 P74 A20/CS4# PO19 CTS11#/ET0_ERXD1/
RMII0_RXD1

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (5/5)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

145-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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RX64M 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 Gbytes 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.

Figure 3.1 Memory Map in Each Operating Mode

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

Reserved area*3

On-chip RAM

External address space
(CS area)

Reserved area*3

External address space

On-chip RAM

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

On-chip ROM
(data flash memory)

Reserved area*3

External address space
(CS area)

0000 0000h

0008 0000h

FFFF FFFFh

Single-chip mode*1

On-chip RAM

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

0010 0000h

0011 0000h

On-chip ROM
(data flash memory)

0100 0000h

ECC-RAM

FFC0 0000h

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

0000 0000h

0008 0000h

On-chip ROM enabled 
extended mode

0010 0000h

0100 0000h

0800 0000h

0000 0000h

0008 0000h

FFFF FFFFh

On-chip ROM disabled 
extended mode

0010 0000h

0100 0000h

0800 0000h

FF00 0000h

00FF 8000h 00FF 8000h

FF7F 8000h

FF80 0000h

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

1000 0000h

External address space
(SDRAM area)

External address space
(SDRAM area)

1000 0000h

ECC-RAM

0011 0000h

FFFF FFFFh

FFC0 0000h

FF7F 8000h

FF80 0000h

ECC-RAM
00FF 8000h

FF00 0000h

On-chip ROM (FCU firmware)
(read only)*4

FEFF F000h

On-chip ROM (option-setting memory)
0012 0040h

Reserved area*30012 0070h

On-chip ROM (write only)*2007E 0000h

Reserved area*3

FCU-RAM area*4

Reserved area*3

Peripheral I/O register

007F 0000h

007F 8000h

007F 9000h

007F E000h

0080 0000h

Reserved area*3

Reserved area*3

On-chip ROM (option-setting memory)
0012 0040h

Reserved area*30012 0070h

On-chip ROM (write only)*2007E 0000h

Reserved area*3

FCU-RAM area*4

Reserved area*3

Peripheral I/O register

007F 0000h

007F 8000h

007F 9000h

007F E000h

0080 0000h

Reserved area*3
FF00 0000h

On-chip ROM (FCU firmware)
(read only)*4

FEFF F000h

Peripheral I/O registers
Standby RAM000A 4000h

Peripheral I/O registers000A 6000h

Peripheral I/O registers
Standby RAM000A 4000h

Peripheral I/O registers000A 6000h

Peripheral I/O registers
Standby RAM000A 4000h

Peripheral I/O registers000A 6000h

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.

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 RX64M Group User’s Manual: Hardware.

Code 
Flash 
Memory 
Capacity Address

Data 
Flash 
Memory 
Capacity Address 

RAM
Capacity Address

4 Mbytes FFC0 0000h to FFFF FFFFh 64 Kbytes 0010 0000h to 0010 FFFFh 512 
Kbytes

0000 0000h to 0007 FFFFh

3 Mbytes FFD0 0000h to FFFF FFFFh

2.5 Mbytes FFD8 0000h to FFFF FFFFh

2 Mbytes FFE0 0000h to FFFF FFFFh

*2 *2 *2
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RX64M 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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RX64M Group 4. I/O Registers

0008 A0F0h SCI7 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0F1h SCI7 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0F0h SCI7 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0F2h SCI7 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A500h SSI0 Control Register SSICR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A504h SSI0 Status Register SSISR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A510h SSI0 FIFO Control Register SSIFCR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A514h SSI0 FIFO Status Register SSIFSR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A518h SSI0 Transmit FIFO Data Register SSIFTDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A51Ch SSI0 Receive FIFO Data Register SSIFRDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A520h SSI0 TDM Mode Register SSITDMR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A540h SSI1 Control Register SSICR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A544h SSI1 Status Register SSISR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A550h SSI1 FIFO Control Register SSIFCR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A554h SSI1 FIFO Status Register SSIFSR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A558h SSI1 Transmit FIFO Data Register SSIFTDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A55Ch SSI1 Receive FIFO Data Register SSIFRDR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 A560h SSI1 TDM Mode Register SSITDMR 32 32 2, 3 PCLKB 2 ICLK SSI

0008 AC00h SDHI Command Register SDCMD 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC08h SDHI Argument Register SDARG 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC10h SDHI Data Stop Register SDSTOP 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC14h SDHI Block Count Register SDBLKCNT 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC18h SDHI Response Register 10 SDRSP10 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC20h SDHI Response Register 32 SDRSP32 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC28h SDHI Response Register 54 SDRSP54 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC30h SDHI Response Register 76 SDRSP76 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC38h SDHI SD Status Register 1 SDSTS1 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC3Ch SDHI SD Status Register 2 SDSTS2 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC40h SDHI SD Interrupt Mask Register 1 SDIMSK1 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC44h SDHI SD Interrupt Mask Register 2 SDIMSK2 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC48h SDHI SDHI Clock Control Register SDCLKCR 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC4Ch SDHI Transfer Data Size Register SDSIZE 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC50h SDHI Card Access Option Register SDOPT 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC58h SDHI SD Error Status Register 1 SDERSTS1 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC5Ch SDHI SD Error Status Register 2 SDERSTS2 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC60h SDHI SD Buffer Register SDBUFR 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC68h SDHI SDIO Mode Control Register SDIOMD 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC6Ch SDHI SDIO Status Register SDIOSTS 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 AC70h SDHI SDIO Interrupt Mask Register SDIOIMSK 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 ADB0h SDHI DMA Transfer Enable Register SDDMAEN 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 ADC0h SDHI SDHI Software Reset Register SDRST 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 ADC4h SDHI Version Register SDVER 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 ADE0h SDHI Swap Control Register SDSWAP 32 32 2, 3 PCLKB 2 ICLK SDHI

0008 B000h CAC CAC Control Register 0 CACR0 8 8 2, 3 PCLKB 2 ICLK CAC

0008 B001h CAC CAC Control Register 1 CACR1 8 8 2, 3 PCLKB 2 ICLK CAC

0008 B002h CAC CAC Control Register 2 CACR2 8 8 2, 3 PCLKB 2 ICLK CAC

0008 B003h CAC CAC Interrupt Request Enable Register CAICR 8 8 2, 3 PCLKB 2 ICLK CAC
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000C 122Ah MTU4 Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 122Ch MTU3 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 122Dh MTU4 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1230h MTU Timer Interrupt Skipping Set Register 1A TITCR1A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1231h MTU Timer Interrupt Skipping Counter 1A TITCNT1A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1232h MTU Timer Buffer Transfer Set Register A TBTERA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1234h MTU Timer Dead Time Enable Register A TDERA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1236h MTU Timer Output Level Buffer Register A TOLBRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1238h MTU3 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1239h MTU4 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 123Ah MTU Timer Interrupt Skipping Mode Register A TITMRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 123Bh MTU Timer Interrupt Skipping Set Register 2A TITCR2A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 123Ch MTU Timer Interrupt Skipping Counter 2A TITCNT2A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1240h MTU4 Timer A/D Converter Start Request Control Register TADCR 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1244h MTU4 Timer A/D Converter Start Request Cycle Set Register 
A

TADCORA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1246h MTU4 Timer A/D Converter Start Request Cycle Set Register 
B

TADCORB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1248h MTU4 Timer A/D Converter Start Request Cycle Set Buffer 
Register A

TADCOBRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 124Ah MTU4 Timer A/D Converter Start Request Cycle Set Buffer 
Register B

TADCOBRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 124Ch MTU3 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 124Dh MTU4 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1260h MTU Timer Waveform Control Register A TWCRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1270h MTU Timer Mode Register 2A TMDR2A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1272h MTU3 Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1274h MTU4 Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1276h MTU4 Timer General Register F TGRF 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1280h MTU Timer Start Register A TSTRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1281h MTU Timer Synchronous Register A TSYRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1282h MTU Timer Counter Synchronous Start Register TCSYSTR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1284h MTU Timer Read/Write Enable Register A TRWERA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1290h MTU0 Noise Filter Control Register 0 NFCR0 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1291h MTU1 Noise Filter Control Register 1 NFCR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1292h MTU2 Noise Filter Control Register 2 NFCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1293h MTU3 Noise Filter Control Register 3 NFCR3 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1294h MTU4 Noise Filter Control Register 4 NFCR4 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1298h MTU8 Noise Filter Control Register 8 NFCR8 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1299h MTU0 Noise Filter Control Register C NFCRC 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1300h MTU0 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1301h MTU0 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1302h MTU0 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1303h MTU0 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1304h MTU0 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1306h MTU0 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1308h MTU0 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 130Ah MTU0 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 130Ch MTU0 Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 130Eh MTU0 Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1320h MTU0 Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a
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000C 229Ah GPT3 General PWM Timer Compare Capture Register F GTCCRF 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 229Ch GPT3 General PWM Timer Cycle Setting Register GTPR 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 229Eh GPT3 General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22A0h GPT3 General PWM Timer Cycle Setting Double-Buffer 
Register

GTPDBR 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22A4h GPT3 A/D Converter Start Request Timing Register A GTADTRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22A6h GPT3 A/D Converter Start Request Timing Buffer Register A GTADTBRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22A8h GPT3 A/D Converter Start Request Timing Double-Buffer 
Register A

GTADTDBRA 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22ACh GPT3 A/D Converter Start Request Timing Register B GTADTRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22AEh GPT3 A/D Converter Start Request Timing Buffer Register B GTADTBRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22B0h GPT3 A/D Converter Start Request Timing Double-Buffer 
Register B

GTADTDBRB 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22B4h GPT3 General PWM Timer Output Negate Control Register GTONCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22B6h GPT3 General PWM Timer Dead Time Control Register GTDTCR 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22B8h GPT3 General PWM Timer Dead Time Value Register U GTDVU 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22BAh GPT3 General PWM Timer Dead Time Value Register D GTDVD 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22BCh GPT3 General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22BEh GPT3 General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22C0h GPT3 General PWM Timer Output Protection Function 
Status Register

GTSOS 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 22C2h GPT3 General PWM Timer Output Protection Function 
Temporary Release Register

GTSOTR 16 16 4, 5 PCLKA 2, 3 ICLK GPTA

000C 4000h EPTPC MINT Interrupt Source Status Register MIESR 32 32 5, 6 PCLKA 2, 3 ICLK EPTPC

000C 4004h EPTPC MINT Interrupt Request Permission Register MIEIPR 32 32 5, 6 PCLKA 2, 3 ICLK EPTPC

000C 4010h EPTPC ELC Output/IPLS Interrupt Request Permission 
Register

ELIPPR 32 32 5, 6 PCLKA 2, 3 ICLK EPTPC

000C 4014h EPTPC ELC Output/IPLS Interrupt Permission Automatic 
Clearing Register

ELIPACR 32 32 5, 6 PCLKA 2, 3 ICLK EPTPC

000C 4040h EPTPC STCA Status Register STSR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4044h EPTPC STCA Status Notification Permission Register STIPR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4050h EPTPC STCA Clock Frequency Setting Register STCFR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4054h EPTPC STCA Operating Mode Register STMR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4058h EPTPC Sync Message Reception Timeout Register SYNTOR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4060h EPTPC IPLS Interrupt Request Timer Select Register IPTSELR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4064h EPTPC MINT Interrupt Request Timer Select Register MITSELR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4068h EPTPC ELC Output Timer Select Register ELTSELR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 406Ch EPTPC Time Synchronization Channel Select Register STCHSELR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4080h EPTPC Slave Time Synchronization Start Register SYNSTARTR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4084h EPTPC Local Time Counter Initial Value Load Directive 
Register

LCIVLDR 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4090h EPTPC Synchronization Loss Detection Threshold Register SYNTDARU 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4094h EPTPC Synchronization Loss Detection Threshold Register SYNTDARL 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4098h EPTPC Synchronization Detection Threshold Register SYNTDBRU 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 409Ch EPTPC Synchronization Detection Threshold Register SYNTDBRL 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 40B0h EPTPC Local Time Counter Initial Value Register LCIVRU 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 40B4h EPTPC Local Time Counter Initial Value Register LCIVRM 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 40B8h EPTPC Local Time Counter Initial Value Register LCIVRL 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4124h EPTPC Worst 10 Acquisition Directive Register GETW10R 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4128h EPTPC Positive Gradient Limit Register PLIMITRU 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 412Ch EPTPC Positive Gradient Limit Register PLIMITRM 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4130h EPTPC Positive Gradient Limit Register PLIMITRL 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC

000C 4134h EPTPC Negative Gradient Limit Register MLIMITRU 32 32 8 to 43 PCLKA 2 to 22 ICLK EPTPC
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Note 1. The 12-bit A/D converter cannot be used.

Table 5.9 Operating Frequency (Low-Speed Operating Mode 2)
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, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit

Operating 
frequency

System clock (ICLK) f 32 — 264 kHz

Peripheral module clock (PCLKA) — — 264

Peripheral module clock (PCLKB) — — 264

Peripheral module clock (PCLKC)*1 — — 264

Peripheral module clock (PCLKD)*1 — — 264

Flash-IF clock (FCLK) 32 — 264

External bus clock (BCLK) Packages with 177 to 144 pins 
only

— — 264

Package with 100 pins only — — 264

BCLK pin output Packages with 177 to 144 pins 
only

— — 264

Package with 100 pins only — — 264

SDRAM clock (SDCLK) Packages with 177 to 144 pins 
only

— — 264

SDCLK pin output Packages with 177 to 144 pins 
only

— — 264
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Figure 5.13 Deep Software Standby Mode Cancellation Timing

Table 5.19 Timing of Recovery from Low Power Consumption Modes (2)
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, 
Ta = Topr

Item Symbol min typ max Unit
Test 

Conditions

Recovery time after cancellation of deep software standby mode tDSBY — — 0.9 ms Figure 5.13

Wait time after cancellation of deep software standby mode tDSBYWT 31 — 32 tLcyc

Oscillator

IRQ

Internal reset
(Low is valid)

Reset exception handling start

Deep software standby mode

Deep software standby reset
(Low is valid)

tDSBY

tDSBYWT
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5.3.4 Control Signal Timing

Note 1. tPBcyc: PCLKB cycle

Figure 5.14 NMI Interrupt Input Timing

Figure 5.15 IRQ Interrupt Input Timing

Table 5.20 Control Signal 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, 
PLCKB = 8 to 60 MHz, Ta = Topr

Item Symbol Min.*1 Typ. Max. Unit Test Conditions*1

NMI pulse width tNMIW 200 — — ns tPBcyc × 2 ≤ 200 ns, Figure 5.14

tPBcyc × 2 — — ns tPBcyc × 2 > 200 ns, Figure 5.14

IRQ pulse width tIRQW 200 — — ns tPBcyc × 2 ≤ 200 ns, Figure 5.15

tPBcyc × 2 — — ns tPBcyc × 2 > 200 ns, Figure 5.15

NMI

tNMIW

IRQ

tIRQW
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Figure 5.16 Address/Data Multiplexed Bus Read Access Timing

Figure 5.17 Address/Data Multiplexed Bus Write Access Timing

Address bus/
data bus

Data read 
(RD#)

tAD

BCLK

Address bus

Address latch
(ALE)

Chip select
(CS1#)

tALED

TW1 TW2 Tn1

tAD tAD
tRDS

Tn2

tRSD tRSD

TW3 TW4 TW5 Tend

Ta1 Ta1 Tan

Address cycle Data cycle

tRDH

tALED

tCSD
tCSD

Address bus/
data bus

Data write 
(WRm#)

tAD

BCLK

Address bus

Address latch
(ALE)

Chip select
(CS1#)

tALED

TW1 TW2 Tn1

tAD tAD

Tn2

tWRD tWRD

TW3 TW4 TW5 Tend

Ta1 Ta1 Tan

Address cycle Data cycle

tALED

tCSD
tCSD

tWDD tWDH

Tn3
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Note 1. tPBcyc: PCLKB cycle; tPAcyc: PCLKA cycle
Note 2. When the SEMR.ABCS and SEMR.BGDM bits are set to 1
Note 3. When the SEMR.ABCS0 and SEMR.BGDM bits are set to 1

Table 5.32 SCI and SCIF 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.*1 Unit*1
Test 

Conditions

SCI Input clock cycle Asynchronous tScyc 4 — tPBcyc Figure 5.44

Clock 
synchronous

6 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 5 ns

Input clock fall time tSCKf — 5 ns

Output clock cycle Asynchronous*2 tScyc 8 — tPBcyc

Clock 
synchronous

4 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 5 ns

Output clock fall time tSCKf — 5 ns

Transmit data delay time Clock 
synchronous

tTXD — 28 ns Figure 5.45

Receive data setup time Clock 
synchronous

tRXS 15 — ns

Receive data hold time Clock 
synchronous

tRXH 5 — ns

SCIF Input clock cycle Asynchronous tScyc 4 — tPAcyc Figure 5.44

Clock 
synchronous

12 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 5 ns

Input clock fall time tSCKf — 5 ns

Output clock cycle Asynchronous*3 tScyc 8 — tPAcyc

Clock 
synchronous

4 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 5 ns

Output clock fall time tSCKf — 5 ns

Transmit data delay time Master tTXD — 10 ns Figure 5.45

Slave — 4 × tPAcyc + 20

Receive data setup time Master tRXS 3 × tPAcyc + 20 — ns

Slave tPAcyc + 10 —

Receive data hold time Master tRXH -3 × tPAcyc + 5 — ns

Slave 2 × tPAcyc + 10 —
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Figure 5.57 Clock Input/Output Timing

Figure 5.58 Transmit/Receive Timing (SSISCKn Rising Synchronous)

Table 5.38 Serial Sound 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. Max. Unit
Test 

Conditions

SSI AUDIO_CLK input frequency tAUDIO — 50 MHz

Output clock cycle tO 150 64000 ns Figure 5.57

Input clock cycle tI 150 64000 ns

Clock high level tHC 60 — ns

Clock low level tLC 60 — ns

Clock rising time tRC — 25 ns

Data delay time tDTR –5 25 ns Figure 5.58, 
Figure 5.59

Setup time tSR 25 — ns

Hold time tHTR 25 — ns

WS change edge SSIDATA output delay tDTRW — 25 ns Figure 5.60

SSISCKn

tHC

tLC

tRC

tI, tO

tSR tHTR

tDTR

SSISCKn
(input or output)

SSIWSn, SSIDATAn, 
SSIRXDn (input)

SSIWSn, SSIDATAn,  
SSITXDn (output)
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Figure 5.68 MII Transmission Timing (Conflict Occurrence)

Figure 5.69 MII Reception Timing (Normal Operation)

Figure 5.70 MII Reception Timing (Error Occurrence)

ET_TX_CLK

ET_TX_EN

ET_ETXD[3:0]

ET_TX_ER

ET_CRS

ET_COL

JAMPreamble

tCOLs tCOLh

Preamble DATA CRCSFD

tRDVs

tMRDs

tMRDh

tRDVh

ET_RX_CLK

ET_RX_DV

ET_ERXD[3:0]

ET_RX_ER

Preamble DATASFD

tRERs

ET_RX_CLK

ET_RX_DV

ET_ERXD[3:0]

ET_RX_ER

xxxx

tRERh
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Table 5.44 Battery Charge Characteristics (USBA only)
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, USBA_RREF = 2.2 kΩ ±1%, USBMCLK = 20/24 MHz, PCLKA = 8 to 120 MHz,
PCLKB = 8 to 60 MHz, Ta = Topr

Item Symbol Min. Max. Unit Test Conditions

D+ sink current IDP_SINK 25 175 μA

D- sink current IDM_SINK 25 175 μA

DCD source current IDP_SRC 7 13 μA

Data detection voltage VDAT_REF 0.25 0.4 V

D+ source voltage VDP_SRC 0.5 0.7 V Output current = 250 μA

D- source voltage VDM_SRC 0.5 0.7 V Output current = 250 μA
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RX64M Group 5. Electrical Characteristics

Figure 5.79 Power-on Reset Timing

Figure 5.80 Voltage Detection Circuit Timing (Vdet0)
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RX64M Group Appendix 1. Package Dimensions

Figure F 100-Pin TFLGA (PTLG0100JA-A)
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