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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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Bus control RD# Output Strobe signal which indicates that reading from the external bus 
interface space is in progress

WR# Output Strobe signal which indicates that writing to the external bus 
interface space is in progress, in 1-write strobe mode

WR0# to WR3# Output Strobe signals which indicate that either group of data bus pins 
(D7 to D0, D15 to D8, D23 to D16 and D31 to D24) is valid in 
writing to the external bus interface space, in byte strobe mode

BC0# to BC3# Output Strobe signals which indicate that either group of data bus pins 
(D7 to D0, D15 to D8, D23 to D16 and D31 to D24) is valid in 
access to the external bus interface space, in 1-write strobe 
mode

ALE Output Address latch signal when address/data multiplexed bus is 
selected

WAIT# Input Input pin for wait request signals in access to the external space

CS0# to CS7# Output Select signals for CS areas

CKE Output SDRAM clock enable signal

SDCS# Output SDRAM chip select signal

RAS# Output SDRAM row address strobe signal

CAS# Output SDRAM column address strove signal

WE# Output SDRAM write enable pin

DQM0 to DQM3 Output SDRAM I/O data mask enable signals

EXDMA controller EDREQ0, EDREQ1 Input External DMA transfer request pins

EDACK0, EDACK1 Output Single address transfer acknowledge signals

Interrupt NMI Input Non-maskable interrupt request pin

IRQ0 to IRQ15 Input Maskable interrupt request pins

Multi-function timer pulse 
unit 3

MTIOC0A, MTIOC0B
MTIOC0C, MTIOC0D

I/O The TGRA0 to TGRD0 input capture input/output compare 
output/PWM output pins

MTIOC1A, MTIOC1B I/O The TGRA1 and TGRB1 input capture input/output compare 
output/PWM output pins

MTIOC2A, MTIOC2B I/O The TGRA2 and TGRB2 input capture input/output compare 
output/PWM output pins

MTIOC3A, MTIOC3B
MTIOC3C, MTIOC3D

I/O The TGRA3 to TGRD3 input capture input/output compare 
output/PWM output pins

MTIOC4A, MTIOC4B
MTIOC4C, MTIOC4D

I/O The TGRA4 to TGRD4 input capture input/output compare 
output/PWM output pins

MTIC5U, MTIC5V
MTIC5W

Input The TGRU5, TGRV5, and TGRW5 input capture input/dead 
time compensation input pins

MTIOC6A, MTIOC6B
MTIOC6C, MTIOC6D

I/O The TGRA6 to TGRD6 input capture input/output compare 
output/PWM output pins

MTIOC7A, MTIOC7B
MTIOC7C, MTIOC7D

I/O The TGRA7 to TGRD7 input capture input/output compare 
output/PWM output pins

MTIOC8A, MTIOC8B
MTIOC8C, MTIOC8D

I/O The TGRA8 to TGRD8 input capture input/output compare 
output/PWM output pins

MTCLKA, MTCLKB
MTCLKC, MTCLKD

Input Input pins for external clock signals or for phase counting mode 
clock signals

Port output enable 3 POE0#, POE4#, POE8#,
POE10#, POE11#

Input Input pins for request signals to place the MTU or GPT in the 
high impedance state

Table 1.4 Pin Functions (2/8)

Classifications Pin Name I/O Description
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Ethernet controller REF50CK0, REF50CK1 Input 50-MHz reference clocks. These pins input reference signals for 
transmission/reception timings in RMII mode.

RMII0_CRS_DV,
RMII1_CRS_DV

Input Indicate that there are carrier detection signals and valid 
receive data on RMII_RXD1 and RMII_RXD0 in RMII mode.

RMII0_TXD0, RMII0_TXD1,
RMII1_TXD0, RMII1_TXD1

Output 2-bit transmit data in RMII mode

RMII0_RXD0, RMII0_RXD1,
RMII1_RXD0, RMII1_RXD1

Input 2-bit receive data in RMII mode

RMII0_TXD_EN,
RMII1_TXD_EN

Output Output pins for data transmit enable signals in RMII mode

RMII0_RX_ER, 
RMII1_RX_ER

Input Indicate an error has occurred during reception of data in RMII 
mode.

ET0_CRS,
ET1_CRS

Input Carrier detection/data reception enable pins

ET0_RX_DV,
ET1_RX_DV

Input Indicate that there are valid receive data on ET_ERXD3 to 
ET_ERXD0.

ET0_EXOUT,
ET1_EXOUT

Output General-purpose external output pins

ET0_LINKSTA
ET1_LINKSTA

Input Input link status from the PHY-LSI.

ET0_ETXD0 to ET0_ETXD3, 
ET1_ETXD0 to ET1_ETXD3

Output 4 bits of MII transmit data

ET0_ERXD0 to ET0_ERXD3,
ET1_ERXD0 to ET1_ERXD3

Input 4 bits of MII receive data

ET0_TX_EN,
ET1_TX_EN

Output Transmit enable pins. Function as signals indicating that 
transmit data is ready on ET_ETXD3 to ET_ETXD0.

ET0_TX_ER,
ET1_TX_ER

Output Transmit error pins. Function as signals notifying the PHY-LSI of 
an error during transmission.

ET0_RX_ER,
ET1_RX_ER

Input Receive error pins. Function as signals to recognize an error 
during reception.

ET0_TX_CLK,
ET1_TX_CLK

Input Transmit clock pins. These pins input reference signals for 
output timings from ET_TX_EN, ET_ETXD3 to ET_ETXD0, and 
ET_TX_ER.

ET0_RX_CLK,
ET1_RX_CLK

Input Receive clock pins. These pins input reference signals for input 
timings to ET_RX_DV, ET_ERXD3 to ET_ERXD0, and 
ET_RX_ER.

ET0_COL, ET1_COL Input Input collision detection signals.

ET0_WOL, ET1_WOL Output Receive Magic packets.

ET0_MDC, ET1_MDC Output Output reference clock signals for information transfer via 
ET_MDIO.

ET0_MDIO, ET1_MDIO I/O Input or output bidirectional signals for exchange of 
management information between this MCU and the PHY-LSI.

Table 1.4 Pin Functions (5/8)

Classifications Pin Name I/O Description
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P2 P17 MTIOC3A/MTIOC3B/
MTIOC4B/
GTIOC0B-B/TIOCB0/
TCLKD/TMO1/PO15/
POE8#

SCK1/TXD3/
SMOSI3/SSDA3/
SDA2-DS/
SSITXD0

PIXD3 IRQ7 ADTRG1#

P3 P87 MTIOC4C/
GTIOC1B-B/TIOCA2

TXD10 PIXD2

P4 P14 MTIOC3A/MTCLKA/
TIOCB5/TCLKA/
TMRI2/PO15

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

IRQ4

P5 USB0_DP

P6 AVSS_
USBA

P7 USBA_DM

P8 P10 ALE MTIC5W/TMRI3 USBA_OVRCURA IRQ0

P9 P52 RD# RXD2/SMISO2/
SSCL2

P10 P83 EDACK1 MTIOC4C/
GTIOC0A-D

CTS10#/ET0_CRS/
RMII0_CRS_DV/
SCK10

P11 PC6 A22/CS1# MTIOC3C/MTCLKA/
GTIOC3B-D/TMCI2/
TIC0/PO30

RXD8/MOSIA-A/
ET0_ETXD3

MMC_D6-A IRQ13

P12 PC4 A20/CS3# MTIOC3D/MTCLKC/
GTETRG-D/TMCI1/
PO25/POE0#

SCK5/CTS8#/SSLA0-
A/ET0_TX_CLK

MMC_D1-A/
SDHI_D1-A/
QIO1-A/QMI-A

P13 PC2 A18 MTIOC4B/
GTIOC2B-D/TCLKA/
PO21

RXD5/SMISO5/
SSCL5/SSLA3-A/
ET0_RX_DV/

MMC_CD-A/
SDHI_D3-A

P14 P75 CS5# PO20 SCK11/RTS11/
ET0_ERXD0/
RMII0_RXD0/

MMC_RES#-A/
SDHI_D2-A

P15 VCC

R1 P21 MTIOC1B/MTIOC4A/
GTIOC2A-B/TIOCA3/
TMCI0/PO1

RXD0/SMISO0/
SSCL0/
USB0_EXICEN/
USBA_EXICEN/
SSIWS0

PIXD5 IRQ9

R2 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/
SSDA0/USB0_ID/
USBA_ID/
SSIRXD0

PIXD4 IRQ8

R3 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/
TMO2/PO14/
RTCOUT

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

IRQ6 ADTRG0#

R4 P13 WR2#/BC2# MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/
SSDA2/
SDA0[FM+]

IRQ3 ADTRG1#

R5 USB0_DM

R6 PVSS_
USBA

R7 USBA_DP

R8 P11 MTIC5V/TMCI3 SCK2/
USBA_VBUS/
USBA_VBUSEN

R9 P53*2 BCLK

R10 VSS

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (6/7)

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.

173 P40 IRQ8-DS AN000

174 VREFH0

175 AVCC0

176 P07 IRQ15 ADTRG0#

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (7/7)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

176-Pin
LFQFP

(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 2. CPU

2. CPU
Figure 2.1 shows register set of the CPU.

Figure 2.1 Register Set of the CPU

Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according to 
the value of the U bit in the PSW.

R15

R14

R13

R12

R11

R10

R9

R8

R7

R6

R5

R4

R3

R2

R1

R0  (SP)*1

General-purpose register

b31 b0

DSP instruction register

b71 b0

ACC0 (Accumulator 0)

ACC1 (Accumulator 1)

USP (User stack pointer)

ISP (Interrupt stack pointer)

INTB (Interrupt table register)

PC (Program counter)

PSW (Processor status word)

BPC (Backup PC)

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

FPSW (Floating-point status word)

Control register
b31 b0

 EXTB (Exception table register)
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RX64M Group 4. I/O Registers

0008 21DCh DMAC7 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACAa

0008 21DDh DMAC7 DMA Software Start Register DMREQ 8 8 2 ICLK DMACAa

0008 21DEh DMAC7 DMA Status Register DMSTS 8 8 2 ICLK DMACAa

0008 21DFh DMAC7 DMA Request Source Flag Control Register DMCSL 8 8 2 ICLK DMACAa

0008 2200h DMAC DMAC Module Start Register DMAST 8 8 2 ICLK DMACAa

0008 2204h DMAC DMAC74 Interrupt Status Monitor Register DMIST 8 8 2 ICLK DMACAa

0008 2400h DTC DTC Control Register DTCCR 8 8 2 ICLK DTCa

0008 2404h DTC DTC Vector Base Register DTCVBR 32 32 2 ICLK DTCa

0008 2408h DTC DTC Address Mode Register DTCADMOD 8 8 2 ICLK DTCa

0008 240Ch DTC DTC Module Start Register DTCST 8 8 2 ICLK DTCa

0008 240Eh DTC DTC Status Register DTCSTS 16 16 2 ICLK DTCa

0008 2800h EXDMA
C0

EXDMA Source Address Register EDMSAR 32 32 1, 2 BCLK EXDMA
Ca

0008 2804h EXDMA
C0

EXDMA Destination Address Register EDMDAR 32 32 1, 2 BCLK EXDMA
Ca

0008 2808h EXDMA
C0

EXDMA Transfer Count Register EDMCRA 32 32 1, 2 BCLK EXDMA
Ca

0008 280Ch EXDMA
C0

EXDMA Block Transfer Count Register EDMCRB 16 16 1, 2 BCLK EXDMA
Ca

0008 2810h EXDMA
C0

EXDMA Transfer Mode Register EDMTMD 16 16 1, 2 BCLK EXDMA
Ca

0008 2812h EXDMA
C0

EXDMA Output Setting Register EDMOMD 8 8 1, 2 BCLK EXDMA
Ca

0008 2813h EXDMA
C0

EXDMA Interrupt Setting Register EDMINT 8 8 1, 2 BCLK EXDMA
Ca

0008 2814h EXDMA
C0

EXDMA Address Mode Register EDMAMD 32 32 1, 2 BCLK EXDMA
Ca

0008 2818h EXDMA
C0

EXDMA Offset Register EDMOFR 32 32 1, 2 BCLK EXDMA
Ca

0008 281Ch EXDMA
C0

EXDMA Transfer Enable Register EDMCNT 8 8 1, 2 BCLK EXDMA
Ca

0008 281Dh EXDMA
C0

EXDMA Software Start Register EDMREQ 8 8 1, 2 BCLK EXDMA
Ca

0008 281Eh EXDMA
C0

EXDMA Status Register EDMSTS 8 8 1, 2 BCLK EXDMA
Ca

0008 2820h EXDMA
C0

EXDMA External Request Sense Mode Register EDMRMD 8 8 1, 2 BCLK EXDMA
Ca

0008 2821h EXDMA
C0

EXDMA External Request Flag Register EDMERF 8 8 1, 2 BCLK EXDMA
Ca

0008 2822h EXDMA
C0

EXDMA Peripheral Request Flag Register EDMPRF 8 8 1, 2 BCLK EXDMA
Ca

0008 2840h EXDMA
C1

EXDMA Source Address Register EDMSAR 32 32 1, 2 BCLK EXDMA
Ca

0008 2844h EXDMA
C1

EXDMA Destination Address Register EDMDAR 32 32 1, 2 BCLK EXDMA
Ca

0008 2848h EXDMA
C1

EXDMA Transfer Count Register EDMCRA 32 32 1, 2 BCLK EXDMA
Ca

0008 284Ch EXDMA
C1

EXDMA Block Transfer Count Register EDMCRB 16 16 1, 2 BCLK EXDMA
Ca

0008 2850h EXDMA
C1

EXDMA Transfer Mode Register EDMTMD 16 16 1, 2 BCLK EXDMA
Ca

0008 2852h EXDMA
C1

EXDMA Output Setting Register EDMOMD 8 8 1, 2 BCLK EXDMA
Ca

0008 2853h EXDMA
C1

EXDMA Interrupt Setting Register EDMINT 8 8 1, 2 BCLK EXDMA
Ca

0008 2854h EXDMA
C1

EXDMA Address Mode Register EDMAMD 32 32 1, 2 BCLK EXDMA
Ca

0008 285Ch EXDMA
C1

EXDMA Transfer Enable Register EDMCNT 8 8 1, 2 BCLK EXDMA
Ca

Table 4.1 List of I/O Registers (Address Order) (5 / 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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0008 8203h TMR1 Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8204h TMR0 Time Constant Register A TCORA 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8204h TMR01 Time Constant Register A TCORA 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8205h TMR1 Time Constant Register A TCORA 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8206h TMR0 Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8206h TMR01 Time Constant Register B TCORB 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8207h TMR1 Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8208h TMR0 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8208h TMR01 Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8209h TMR1 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Ah TMR0 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Ah TMR01 Timer Counter Control Register TCCR 16 16 2, 3 PCLKB 2 ICLK TMR

0008 820Bh TMR1 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Ch TMR0 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 820Dh TMR1 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8210h TMR2 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8211h TMR3 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8212h TMR2 Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8213h TMR3 Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8214h TMR2 Time Constant Register A TCORA 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8214h TMR23 Time Constant Register A TCORA 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8215h TMR3 Time Constant Register A TCORA 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8216h TMR2 Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8216h TMR23 Time Constant Register B TCORB 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8217h TMR3 Time Constant Register B TCORB 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8218h TMR2 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8218h TMR23 Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TMR

0008 8219h TMR3 Timer Counter TCNT 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Ah TMR2 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Ah TMR23 Timer Counter Control Register TCCR 16 16 2, 3 PCLKB 2 ICLK TMR

0008 821Bh TMR3 Timer Counter Control Register TCCR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Ch TMR2 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 821Dh TMR3 Timer Counter Start Register TCSTR 8 8 2, 3 PCLKB 2 ICLK TMR

0008 8280h CRC CRC Control Register CRCCR 8 8 2, 3 PCLKB 2 ICLK CRC

0008 8281h CRC CRC Data Input Register CRCDIR 8 8 2, 3 PCLKB 2 ICLK CRC

0008 8282h CRC CRC Data Output Register CRCDOR 16 16 2, 3 PCLKB 2 ICLK CRC

0008 8300h RIIC0 I2C-Bus Control Register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8301h RIIC0 I2C-Bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8302h RIIC0 I2C-Bus Mode Register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8303h RIIC0 I2C-Bus Mode Register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8304h RIIC0 I2C-Bus Mode Register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8305h RIIC0 I2C-Bus Function Enable Register ICFER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8306h RIIC0 I2C-Bus Status Enable Register ICSER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8307h RIIC0 I2C-Bus Interrupt Enable Register ICIER 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8308h RIIC0 I2C-Bus Status Register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 8309h RIIC0 I2C-Bus Status Register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Ah RIIC0 Slave Address Register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Bh RIIC0 Slave Address Register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Ch RIIC0 Slave Address Register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK RIICa

0008 830Dh RIIC0 Slave Address Register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK RIICa
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0008 A0C7h SCI6 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0C8h SCI6 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0C9h SCI6 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0CAh SCI6 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0CBh SCI6 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0CCh SCI6 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0CDh SCI6 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0CEh SCI6 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0CFh SCI6 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0CEh SCI6 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0D0h SCI6 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0D1h SCI6 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0D0h SCI6 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0D2h SCI6 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0E0h SCI7 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0E1h SCI7 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0E2h SCI7 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0E3h SCI7 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0E4h SCI7 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0E5h SCI7 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0E6h SMCI7 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0E7h SCI7 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0E8h SCI7 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0E9h SCI7 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0EAh SCI7 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0EBh SCI7 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0ECh SCI7 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0EDh SCI7 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0EEh SCI7 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0EFh SCI7 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh

0008 A0EEh SCI7 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh
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0008 B004h CAC CAC Status Register CASTR 8 8 2, 3 PCLKB 2 ICLK CAC

0008 B006h CAC CAC Upper-Limit Value Setting Register CAULVR 16 16 2, 3 PCLKB 2 ICLK CAC

0008 B008h CAC CAC Lower-Limit Value Setting Register CALLVR 16 16 2, 3 PCLKB 2 ICLK CAC

0008 B00Ah CAC CAC Counter Buffer Register CACNTBR 16 16 2, 3 PCLKB 2 ICLK CAC

0008 B080h DOC DOC Control Register DOCR 8 8 2, 3 PCLKB 2 ICLK DOC

0008 B082h DOC DOC Data Input Register DODIR 16 16 2, 3 PCLKB 2 ICLK DOC

0008 B084h DOC DOC Data Setting Register DODSR 16 16 2, 3 PCLKB 2 ICLK DOC

0008 B100h ELC Event Link Control Register ELCR 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B101h ELC Event Link Setting Register 0 ELSR0 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B104h ELC Event Link Setting Register 3 ELSR3 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B105h ELC Event Link Setting Register 4 ELSR4 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B108h ELC Event Link Setting Register 7 ELSR7 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B10Bh ELC Event Link Setting Register 10 ELSR10 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B10Ch ELC Event Link Setting Register 11 ELSR11 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B10Dh ELC Event Link Setting Register 12 ELSR12 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B10Eh ELC Event Link Setting Register 13 ELSR13 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B110h ELC Event Link Setting Register 15 ELSR15 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B111h ELC Event Link Setting Register 16 ELSR16 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B113h ELC Event Link Setting Register 18 ELSR18 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B114h ELC Event Link Setting Register 19 ELSR19 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B115h ELC Event Link Setting Register 20 ELSR20 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B116h ELC Event Link Setting Register 21 ELSR21 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B117h ELC Event Link Setting Register 22 ELSR22 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B118h ELC Event Link Setting Register 23 ELSR23 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B119h ELC Event Link Setting Register 24 ELSR24 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B11Ah ELC Event Link Setting Register 25 ELSR25 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B11Bh ELC Event Link Setting Register 26 ELSR26 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B11Ch ELC Event Link Setting Register 27 ELSR27 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B11Dh ELC Event Link Setting Register 28 ELSR28 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B11Fh ELC Event Link Option Setting Register A ELOPA 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B120h ELC Event Link Option Setting Register B ELOPB 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B121h ELC Event Link Option Setting Register C ELOPC 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B122h ELC Event Link Option Setting Register D ELOPD 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B123h ELC Port Group Setting Register 1 PGR1 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B124h ELC Port Group Setting Register 2 PGR2 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B125h ELC Port Group Control Register 1 PGC1 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B126h ELC Port Group Control Register 2 PGC2 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B127h ELC Port Buffer Register 1 PDBF1 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B128h ELC Port Buffer Register 2 PDBF2 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B129h ELC Event Link Port Setting Register 0 PEL0 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B12Ah ELC Event Link Port Setting Register 1 PEL1 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B12Bh ELC Event Link Port Setting Register 2 PEL2 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B12Ch ELC Event Link Port Setting Register 3 PEL3 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B12Dh ELC Event Link Software Event Generation Register ELSEGR 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B131h ELC Event Link Setting Register 33 ELSR33 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B133h ELC Event Link Setting Register 35 ELSR35 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B134h ELC Event Link Setting Register 36 ELSR36 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B135h ELC Event Link Setting Register 37 ELSR37 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B136h ELC Event Link Setting Register 38 ELSR38 8 8 2, 3 PCLKB 2 ICLK ELC

0008 B139h ELC Event Link Setting Register 41 ELSR41 8 8 2, 3 PCLKB 2 ICLK ELC
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000D 002Ch SCIFA9 FIFO Control Register FCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 002Eh SCIFA9 FIFO Data Count Register FDR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0030h SCIFA9 Serial Port Register SPTR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0032h SCIFA9 Line Status Register LSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0034h SCIFA9 Serial Extended Mode Register SEMR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0036h SCIFA9 FIFO Trigger Control Register FTCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0040h SCIFA1
0

Serial Mode Register SMR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0042h SCIFA1
0

Bit Rate Register BRR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0042h SCIFA1
0

Modulation Duty Register MDDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0044h SCIFA1
0

Serial Control Register SCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0046h SCIFA1
0

Transmit FIFO Data Register FTDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0048h SCIFA1
0

Serial Status Register FSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 004Ah SCIFA1
0

Receive FIFO Data Register FRDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 004Ch SCIFA1
0

FIFO Control Register FCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 004Eh SCIFA1
0

FIFO Data Count Register FDR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0050h SCIFA1
0

Serial Port Register SPTR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0052h SCIFA1
0

Line Status Register LSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0054h SCIFA1
0

Serial Extended Mode Register SEMR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0056h SCIFA1
0

FIFO Trigger Control Register FTCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0060h SCIFA1
1

Serial Mode Register SMR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0062h SCIFA1
1

Bit Rate Register BRR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0062h SCIFA1
1

Modulation Duty Register MDDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0064h SCIFA1
1

Serial Control Register SCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0066h SCIFA1
1

Transmit FIFO Data Register FTDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0068h SCIFA1
1

Serial Status Register FSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 006Ah SCIFA1
1

Receive FIFO Data Register FRDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 006Ch SCIFA1
1

FIFO Control Register FCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 006Eh SCIFA1
1

FIFO Data Count Register FDR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0070h SCIFA1
1

Serial Port Register SPTR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0072h SCIFA1
1

Line Status Register LSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0074h SCIFA1
1

Serial Extended Mode Register SEMR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0076h SCIFA1
1

FIFO Trigger Control Register FTCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0100h RSPI0 RSPI Control Register SPCR 8 8 3, 4 PCLKA 2 ICLK RSPIa

000D 0101h RSPI0 RSPI Slave Select Polarity Register SSLP 8 8 3, 4 PCLKA 2 ICLK RSPIa

000D 0102h RSPI0 RSPI Pin Control Register SPPCR 8 8 3, 4 PCLKA 2 ICLK RSPIa
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5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Caution: Permanent damage to the LSI may result if absolute maximum ratings are exceeded.
Note 1. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and C0 to C3 are 5 V tolerant.
Note 2. Connect the AVCC0, AVCC1, and VCC_USB pins to VCC, and the AVSS0, AVSS1, and VSS_USB pins to VSS.

When the A/D converter unit 0 is not to be used, connect the VREFH0 pin to VCC and the VREFL0 pin to VSS, respectively. Do 
not leave these pins open.
When the USBA is not to be used, connect the VCC_USBA and AVCC_USBA pins to VCC and the VSS1_USBA, VSS2_USBA, 
PVSS_USBA, and AVSS_USBA pins to VSS, respectively. Do not leave these pins open.

Table 5.1 Absolute Maximum Rating
Conditions: VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V

Item Symbol Value Unit

Power supply voltage VCC, VCC_USB –0.3 to +4.6 V

VBATT power supply voltage VBATT –0.3 to +4.6 V

Input voltage (except for ports for 5 V tolerant*1) Vin –0.3 to VCC + 0.3 V

Input voltage (ports for 5 V tolerant*1) Vin –0.3 to VCC + 4.6 (≤ 5.8 max.) V

Reference power supply voltage VREFH0 –0.3 to AVCC0 + 0.3 V

Analog power supply voltage AVCC0, AVCC1*2 –0.3 to +4.6 V

USBA power supply voltage VCC_USBA*2 –0.3 to +4.6 V

USBA analog power supply voltage AVCC_USBA*2 –0.3 to +4.6 V

Analog input voltage VAN –0.3 to AVCC + 0.3 V

Operating temperature Topr –40 to +85 °C

Operating temperature (high-temperature products) Topr –40 to +105 (Under planning) °C

Storage temperature Tstg –55 to +125 °C
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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.

Table 5.6 Permissible Output Currents
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

Permissible output low current
(average value per pin)

All output pins*1 Normal drive IOL — — 2.0 mA

All output pins*2 High drive IOL — — 3.8 mA

Permissible output low current
(max. value per pin)

All output pins*1 Normal drive IOL — — 4.0 mA

All output pins*2 High drive IOL — — 7.6 mA

Permissible output low current (total) Total of all output pins IOL — — 80 mA

Permissible output high current
(average value per pin)

All output pins*1 Normal drive IOH — — –2.0 mA

USB_DPUPE pin*2 High drive IOH — — –3.8 mA

Permissible output high current
(max. value per pin)

All output pins*1 Normal drive IOH — — –4.0 mA

All output pins*2 High drive IOH — — –7.6 mA

Permissible output high current (total) Total of all output pins IOH — — –80 mA
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5.3 AC Characteristics

Note 1. The FCLK must run at a frequency of at least 4 MHz when changing the flash memory contents.

Note 1. When the 12-bit A/D converter is used, the frequency must be set to at least 1 MHz.

Table 5.7 Operating Frequency (High-Speed Operating Mode)
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 — — 120 MHz

Peripheral module clock (PCLKA) — — 120

Peripheral module clock (PCLKB) — — 60

Peripheral module clock (PCLKC) — — 60

Peripheral module clock (PCLKD) — — 60

Flash-IF clock (FCLK) —*1 — 60

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

— — 120

Package with 100 pins only — — 60

BCLK pin output Packages with 177 to 144 pins 
only

— — 60

Package with 100 pins only — — 30

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

— — 60

SDCLK pin output Packages with 177 to 144 pins 
only

— — 60

Table 5.8 Operating Frequency (Low-Speed Operating Mode 1)
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 — — 1 MHz

Peripheral module clock (PCLKA) — — 1

Peripheral module clock (PCLKB) — — 1

Peripheral module clock (PCLKC)*1 — — 1

Peripheral module clock (PCLKD)*1 — — 1

Flash-IF clock (FCLK) — — 1

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

— — 1

Package with 100 pins only — — 1

BCLK pin output Packages with 177 to 144 pins 
only

— — 1

Package with 100 pins only — — 1

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

— — 1

SDCLK pin output Packages with 177 to 144 pins 
only

— — 1



R01DS0173EJ0110 Rev.1.10 Page 149 of 228
Oct 24, 2016

RX64M Group 5. Electrical Characteristics

Figure 5.4 EXTAL External Clock Input Timing

Note 1. When using a main clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation 
provided by the manufacturer for the oscillation stabilization time.

Note 2. The number of cycles selected by the value of the MOSCWTCR.MSTS[7:0] bits determines the main clock oscillation 
stabilization wait time in accord with the formula below.
tMAINOSCWT = [(MSTS[7:0] bits × 32) + 10] / fLOCO

Figure 5.5 Main Clock Oscillation Start Timing

Table 5.12 EXTAL Clock 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, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

EXTAL external clock input cycle time tEXcyc 41.66 — — ns Figure 5.4

EXTAL external clock input high pulse width tEXH 15.83 — — ns

EXTAL external clock input low pulse width tEXL 15.83 — — ns

EXTAL external clock rising time tEXr — — 5 ns

EXTAL external clock falling time tEXf — — 5 ns

Table 5.13 Main Clock 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, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

Main clock oscillation frequency fMAIN 8 — 24 MHz

Main clock oscillator stabilization time (crystal) tMAINOSC — — —*1 ms Figure 5.5

Main clock oscillation stabilization wait time (crystal) tMAINOSCWT — — —*2 ms

tEXH

tEXcyc

EXTAL external clock input VCC × 0.5

tEXL

tEXr tEXf

Main clock oscillator output

MOSCCR.MOSTP

tMAINOSC

Main clock

tMAINOSCWT

OSCOVFSR.MOOVF
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Note 1. tPBcyc: PCLKB cycle

Figure 5.46 RSPI Clock Timing and Simple SPI Clock Timing

Table 5.34 Simple SPI 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

Simple 
SPI

SCK clock cycle output (master) tSPcyc 4 65536 tPBcyc Figure 5.46

SCK clock cycle input (slave) 8 65536

SCK clock high pulse width tSPCKWH 0.4 0.6 tSPcyc

SCK clock low pulse width tSPCKWL 0.4 0.6 tSPcyc

SCK clock rise/fall time tSPCKr, tSPCKf — 20 ns

Data input setup time tSU 33.3 — ns Figure 5.47 to 
Figure 5.52

Data input hold time tH 33.3 — ns

SS input setup time tLEAD 1 — tSPcyc

SS input hold time tLAG 1 — tSPcyc

Data output delay time tOD — 33.3 ns

Data output hold time tOH –10 — ns

Data rise/fall time tDr, tDf — 16.6 ns

SS input rise/fall time tSSLr, tSSLf — 16.6 ns

Slave access time tSA — 5 tPBcyc Figure 5.51, 
Figure 5.52

Slave output release time tREL — 5 tPBcyc

RSPCKA
master select 
output

RSPCKA
slave select input

tSPCKWH

VOH VOH

VOL VOL

VOH VOH

tSPCKWL

tSPCKr tSPCKf

VOL

tSPcyc

tSPCKWH

VIH VIH

VIL VIL

VIH VIH

tSPCKWL

tSPCKr tSPCKf

VIL

tSPcyc

VOH = 0.7 × VCC, VOL = 0.3 × VCC, VIH = 0.7 × VCC, VIL = 0.3 × VCC

RSPI Simple SPI

(n = 0 to 7, 12)

SCKn
master select 
output

SCKn
slave select input
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Figure 5.56 RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output 
Timing

SDA0 to SDA3

SCL0 to SCL3

VIH

VIL

tSTAH

tSCLH

tSCLL

P*1 S*1

tSf tSr

tSCL
tSDAH

tSDAS

tSTAS tSP tSTOS

P*1

tBUF

Test conditions
VIH = VCC × 0.7, VIL = VCC × 0.3
VOL = 0.6 V, IOL = 6 mA (ICFER.FMPE = 0)
VOL = 0.4 V, IOL = 15 mA (ICFER.FMPE = 1)

Sr*1

Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition
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Figure 5.59 Transmit/Receive Timing (SSISCKn Falling Synchronous)

Figure 5.60 SSIDATA Output Delay from SSIWSn Change Edge

tSR tHTR

tDTR

SSISCKn
(input or output)

SSIWSn, SSIDATAn, 
SSIRXDn (input)

SSIWSn, SSIDATAn, 
SSITXDn (output)

tDTRW

SSIWSn (input)

SSIDATAn (output)

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



R01DS0173EJ0110 Rev.1.10 Page 215 of 228
Oct 24, 2016

RX64M Group 5. Electrical Characteristics

Figure 5.85 Flash Memory Programming/Erasure Suspension Timing

FCU command

FSTATR.FRDY

Programming pulse

• Suspension during programming

FCU command

FSTATR.FRDY

Erasure pulse

• Suspension during erasure in suspend priority mode

FCU command

FSTATR.FRDY

Erasure pulse

• Suspension during erasure in erasure priority mode

Program Suspend

Ready Not Ready Ready

Programming

tSPD

Erase Suspend

Ready Not Ready Ready

 tSEED

Erasing

Erase Suspend Resume Suspend

Ready Not Ready Ready Not Ready

 tSESD1  tSESD2

Erasing Erasing
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RX64M Group Appendix 1. Package Dimensions

Figure G 100-Pin LFQFP (PLQP0100KB-A)

Terminal cross section

b1

c 1

bp

c

2.

1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.

NOTE)

DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Index mark
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HD
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Detail F

L1

A
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A
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A

c

L1

ZE

ZD

c1

b1

bp

A1

HE

HD

y 0.08

e 0.5

c

0° 8°

x

L 0.35 0.5 0.65

0.05 0.1 0.15

A 1.7
15.8 16.0 16.2

15.8 16.0 16.2

A2 1.4

E 13.9 14.0 14.1

D 13.9 14.0 14.1

Reference
Symbol

Dimension in Millimeters

Min Nom Max

0.15 0.20 0.25

0.09 0.145 0.20

0.08

1.0

1.0

0.18

0.125

1.0

Previous CodeJEITA Package Code RENESAS Code

PLQP0100KB-A 100P6Q-A / FP-100U / FP-100UV

MASS[Typ.]

0.6gP-LFQFP100-14x14-0.50

e

y S

S


