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Welcome to E-XFL.COM

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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RX631
(D version)

R5F56317CDFB PLQP0144KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317DDFB PLQP0144KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ECDLJ PTLG0100JA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631EDDLJ PTLG0100JA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DCDLJ PTLG0100JA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DDDLJ PTLG0100JA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BCDLJ PTLG0100JA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BDDLJ PTLG0100JA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ACDLJ PTLG0100JA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ADDLJ PTLG0100JA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318CDLJ PTLG0100JA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318DDLJ PTLG0100JA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317CDLJ PTLG0100JA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317DDLJ PTLG0100JA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316CDLJ PTLG0100JA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316DDLJ PTLG0100JA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631FHDFP PLQP0100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631FDDFP PLQP0100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631KHDFP PLQP0100KB-A*1 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631KDDFP PLQP0100KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ECDFP PLQP0100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631EDDFP PLQP0100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631JHDFP PLQP0100KB-A*1 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631JDDFP PLQP0100KB-A 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631GHDFP PLQP0100KB-A*1 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631GDDFP PLQP0100KB-A 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DCDFP PLQP0100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631DDDFP PLQP0100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631YHDFP PLQP0100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631YDDFP PLQP0100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631WHDFP PLQP0100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631WDDFP PLQP0100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BCDFP PLQP0100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631BDDFP PLQP0100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ACDFP PLQP0100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631ADDFP PLQP0100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318CDFP PLQP0100KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56318DDFP PLQP0100KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317CDFP PLQP0100KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56317DDFP PLQP0100KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316CDFP PLQP0100KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F56316DDFP PLQP0100KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631PCDFM PLQP0064KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631PDDFM PLQP0064KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

R5F5631NCDFM PLQP0064KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C

Table 1.3 List of Products (6/8)

Group Part No. Package
ROM 
Capacity

RAM 
Capacity

E2 Data 
Flash

Operating 
Frequency (Max.)

Operating 
Temp. Range



R01DS0098EJ0180 Rev.1.80 Page 20 of 208
May 13, 2014

RX63N Group, RX631 Group 1. Overview

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.

CKE Output Output pin for SDRAM clock enable signals.

SDCS# Output Output pin for SDRAM chip select signals.

RAS# Output Output pin for SDRAM row address strobe signals.

CAS# Output Output pin for SDRAM column address strobe signals.

WE# Output Output pin for SDRAM write enable signals.

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

CS0# to CS7# Output Select signals for CS area.

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

EXDMA controller EDREQ0, EDREQ1 Input pins for external DMA transfer requests.

EDACK0, EDACK1 Output pins for single address transfer acknowledge signals.

Interrupt NMI Input Non-maskable interrupt request signal.

IRQ0 to IRQ15 Input Maskable interrupt request signals.

Multi-function timer pulse 
unit 2

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.

MTCLKA, MTCLKB
MTCLKC, MTCLKD

Input Input pins for external clock signals.

Port output enable 2 POE0# to POE3#
POE8#

Input Input pins for request signals to place the MTU large-current 
pins in the high impedance state.

Table 1.4 Pin Functions (2/6)

Classifications Pin Name I/O Description
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Figure 1.7 Pin Assignment (144-Pin LQFP)
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Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.8, List of 
Pins and Pin Functions (144-Pin LQFP).
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L3 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/TMO2/
PO14/RTCOUT

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

IRQ6 ADTRG0#

L4 P24 CS4#/EDREQ1 MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3/USB0_VBUSEN/
PIXCLK

L5 P13 MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/SSDA2/
SDA0[FM+]

IRQ3 ADTRG#

L6 P56 EDACK1 MTIOC3C/TIOCA1

L7 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3

L8 TRCLK P83 EDACK1 MTIOC4C CTS10#/RTS10#/SS10#/
ET_CRS/RMII_CRS_DV

L9 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
TIOCD6/TCLKF/TMRI2/
PO29

SCK8/RSPCKA/
ET_ETXD2

L10 PC4 A20/CS3# MTIOC3D/MTCLKC/
TIOCC6/TCLKE/TMCI1/
PO25/POE0#

SCK5/CTS8#/RTS8#/
SS8#/SSLA0/ET_TX_CLK

L11 PC2 A18 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLA3/IERXD/ET_RX_DV

L12 P73 CS3# PO16 ET_WOL

L13 VSS

M1 P22 EDREQ0 MTIOC3B/MTCLKC/
TIOCC3/TMO0/PO2

SCK0/USB0_DRPD/PIXD6

M2 P17 MTIOC3A/MTIOC3B/
TIOCB0/TCLKD/TMO1/
PO15/POE8#

SCK1/TXD3/SMOSI3/
SSDA3/MISOA/SDA2-DS/
IETXD/PIXD3

IRQ7 ADTRG#

M3 P86 TIOCA0 PIXD1

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

IRQ2

M5 VCC_USB

M6 VSS_USB

M7 P50 WR0#/WR# TXD2/SMOSI2/SSDA2/
SSLB1

M8 PC6 A22/CS1# MTIOC3C/MTCLKA/
TIOCA6/TMCI2/PO30

RXD8/SMISO8/SSCL8/
MOSIA/ET_ETXD3

IRQ13

M9 TRDATA1 P81 EDACK0 MTIOC3D/PO27 RXD10/SMISO10/SSCL10/
ET_ETXD0/RMII_TXD0

M10 P77 CS7# PO23 TXD11/SMOSI11/SSDA11/
ET_RX_ER/RMII_RX_ER

M11 PC0 A16 MTIOC3C/TCLKC/PO17 CTS5#/RTS5#/SS5#/
SSLA1/SCL3/ET_ERXD3

IRQ14

M12 PC1 A17 MTIOC3A/TCLKD/PO18 SCK5/SSLA2/SDA3/
ET_ERXD2

IRQ12

M13 VCC

N1 P21 MTIOC1B/TIOCA3/
TMCI0/PO1

RXD0/SMISO0/SSCL0/
SCL1/USB0_EXICEN/
PIXD5

IRQ9

N2 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/SSDA0/
SDA1/USB0_ID/PIXD4

IRQ8

N3 P87 TIOCA2 PIXD2

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

CTS1#/RTS1#/SS1#/
CTX1/USB0_DPUPE/
USB0_OVRCURA

IRQ4

N5 USB0_DM

N6 USB0_DP

Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (4/5)

Pin No.

Power Supply 
Clock
System Control I/O Port

Bus
EXDMAC
SDRAMC

Timers Communications

Interrupt

S12AD
AD
DA

145-pin 
TFLGA

(MTU, TPU, TMR, PPG, 
RTC, POE)

(ETHERC, SCIc, SCId,
RSPI, RIIC, CAN, IEB,
USB, and PDC)



R01DS0098EJ0180 Rev.1.80 Page 70 of 208
May 13, 2014

RX63N Group, RX631 Group 1. Overview

Table 1.13 List of Pins and Pin Functions (48-Pin LQFP) (1/2)

Pin 
Number

Power Supply
Clock
System Control I/O Port

Timer Communications

Interrupt S12ADa, DAa
48-Pin
LQFP

(MTU2a, TPUa, TMR, PPG, 
POE2a)

(SCIc, SCId, RSPI, RIIC, CAN, 
IEB, USB)

1 VCL

2 MD/FINED

3 RES#

4 XTAL P37

5 VSS

6 EXTAL P36

7 VCC

8 P35 NMI

9 P31 MTIOC4D/TMCI2/PO9 CTS1#/RTS1#/SS1#/
SSLB0/USB0_DPUPE

IRQ1-DS

10 P30 MTIOC4B/TMRI3/PO8/
POE8#

RXD1/SMISO1/SSCL1/
MISOB/USB0_DRPD

IRQ0-DS

11 FINEC P27 MTIOC2B/TMCI3/PO7 SCK1/RSPCKB

12 P26 MTIOC2A/TMO1/PO6 TXD1/SMOSI1/SSDA1/
MOSIB/USB0_VBUSEN

13 P17 MTIOC3A/MTIOC3B/
TIOCB0/TCLKD/TMO1/
PO15/POE8#

SCK1/MISOA/SDA2-DS/
IETXD

IRQ7

14 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/TMO2/
PO14

TXD1/SMOSI1/SSDA1/
MOSIA/SCL2-DS/IERXD/
USB0_VBUS/
USB0_VBUSEN/
USB0_OVRCURB

IRQ6 ADTRG0#

15 P15 MTIOC0B/MTCLKB/
TIOCB2/TCLKB/TMCI2/
PO13

RXD1/SMISO1/SSCL1/
CRX1-DS

IRQ5

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

CTS1#/RTS1#/SS1#/
CTX1/USB0_DPUPE/
USB0_OVRCURA

IRQ4

17 VCC_USB

18 USB0_DM

19 USB0_DP

20 VSS_USB

21 PC7 MTIOC3A/MTCLKB/
TMO2 /PO31

TXD8/SMOSI8/SSDA8/
MISOA

IRQ14

22 PC6 MTIOC3C/MTCLKA/
TMCI2/PO30

RXD8/SMISO8/SSCL8/
MOSIA/USB0_EXICEN

IRQ13

23 PC5 MTIOC3B/MTCLKD/
TMRI2/PO29

SCK8/RSPCKA/USB0_ID

24 PC4 MTIOC3D/MTCLKC/
TMCI1/PO25/POE0#

SCK5/CTS8#/RTS8#/SS8#/
/SSLA0/
USB0_DPRPD

25 PB5/
PC3

MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE1#

26 PB3/
PC2

MTIOC0A/MTIOC4A/
TIOCD3/TCLKD/TMO0/
PO27/POE3#

SCK6

27 PB1/
PC1

MTIOC0C/MTIOC4C/
TIOCB3/TMCI0/PO25

TXD6/SMOSI6/SSDA6 IRQ4-DS

28 VCC
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2.3 Register Associated with DSP Instructions

(1) Accumulator (ACC)

 The accumulator (ACC) is a 64-bit register used for DSP instructions. The accumulator is also used for the multiply and 

multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in the 

accumulator is modified by execution of the instruction.

Use the MVTACHI and MVTACLO instructions for writing to the accumulator. The MVTACHI and MVTACLO 

instructions write data to the higher-order 32 bits (bits 63 to 32) and the lower-order 32 bits (bits 31 to 0), respectively.

Use the MVFACHI and MVFACMI instructions for reading data from the accumulator. The MVFACHI and MVFACMI 

instructions read data from the higher-order 32 bits (bits 63 to 32) and the middle 32 bits (bits 47 to 16), respectively.
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0008 2818h EXDMAC0 EXDMA offset register EDMOFR 32 32 1, 2 BCLK EXDMACa

0008 281Ch EXDMAC0 EXDMA transfer enable register EDMCNT 8 8 1, 2 BCLK

0008 281Dh EXDMAC0 EXDMA software start register EDMREQ 8 8 1, 2 BCLK

0008 281Eh EXDMAC0 EXDMA status register EDMSTS 8 8 1, 2 BCLK

0008 2820h EXDMAC0 EXDMA external request sense mode register EDMRMD 8 8 1, 2 BCLK

0008 2821h EXDMAC0 EXDMA external request flag register EDMERF 8 8 1, 2 BCLK

0008 2822h EXDMAC0 EXDMA peripheral request flag register EDMPRF 8 8 1, 2 BCLK

0008 2840h EXDMAC1 EXDMA source address register EDMSAR 32 32 1, 2 BCLK

0008 2844h EXDMAC1 EXDMA destination address register EDMDAR 32 32 1, 2 BCLK

0008 2848h EXDMAC1 EXDMA transfer count register EDMCRA 32 32 1, 2 BCLK

0008 284Ch EXDMAC1 EXDMA block transfer count register EDMCRB 16 16 1, 2 BCLK

0008 2850h EXDMAC1 EXDMA transfer mode register EDMTMD 16 16 1, 2 BCLK

0008 2852h EXDMAC1 EXDMA output setting register EDMOMD 8 8 1, 2 BCLK

0008 2853h EXDMAC1 EXDMA interrupt setting register EDMINT 8 8 1, 2 BCLK

0008 2854h EXDMAC1 EXDMA address mode register EDMAMD 32 32 1, 2 BCLK

0008 285Ch EXDMAC1 EXDMA transfer enable register EDMCNT 8 8 1, 2 BCLK

0008 285Dh EXDMAC1 EXDMA software start register EDMREQ 8 8 1, 2 BCLK

0008 285Eh EXDMAC1 EXDMA status register EDMSTS 8 8 1, 2 BCLK

0008 2860h EXDMAC1 EXDMA external request sense mode register EDMRMD 8 8 1, 2 BCLK

0008 2861h EXDMAC1 EXDMA external request flag register EDMERF 8 8 1, 2 BCLK

0008 2862h EXDMAC1 EXDMA peripheral request flag register EDMPRF 8 8 1, 2 BCLK

0008 2A00h EXDMAC EXDMA module start register EDMAST 8 8 1, 2 BCLK

0008 2BE0h EXDMAC Cluster buffer register 0 CLSBR0 32 32 1, 2 BCLK

0008 2BE4h EXDMAC Cluster buffer register 1 CLSBR1 32 32 1, 2 BCLK

0008 2BE8h EXDMAC Cluster buffer register 2 CLSBR2 32 32 1, 2 BCLK

0008 2BECh EXDMAC Cluster buffer register 3 CLSBR3 32 32 1, 2 BCLK

0008 2BF0h EXDMAC Cluster buffer register 4 CLSBR4 32 32 1, 2 BCLK

0008 2BF4h EXDMAC Cluster buffer register 5 CLSBR5 32 32 1, 2 BCLK

0008 2BF8h EXDMAC Cluster buffer register 6 CLSBR6 32 32 1, 2 BCLK

0008 2BFCh EXDMAC Cluster buffer register 7 CLSBR7 32 32 1, 2 BCLK

0008 3002h BSC CS0 mode register CS0MOD 16 16 1, 2 BCLK Buses

0008 3004h BSC CS0 wait control register 1 CS0WCR1 32 32 1, 2 BCLK

0008 3008h BSC CS0 wait control register 2 CS0WCR2 32 32 1, 2 BCLK

0008 3012h BSC CS1 mode register CS1MOD 16 16 1, 2 BCLK

0008 3014h BSC CS1 wait control register 1 CS1WCR1 32 32 1, 2 BCLK

0008 3018h BSC CS1 wait control register 2 CS1WCR2 32 32 1, 2 BCLK

0008 3022h BSC CS2 mode register CS2MOD 16 16 1, 2 BCLK

0008 3024h BSC CS2 wait control register 1 CS2WCR1 32 32 1, 2 BCLK

0008 3028h BSC CS2 wait control register 2 CS2WCR2 32 32 1, 2 BCLK

0008 3032h BSC CS3 mode register CS3MOD 16 16 1, 2 BCLK

0008 3034h BSC CS3 wait control register 1 CS3WCR1 32 32 1, 2 BCLK

0008 3038h BSC CS3 wait control register 2 CS3WCR2 32 32 1, 2 BCLK

0008 3042h BSC CS4 mode register CS4MOD 16 16 1, 2 BCLK

0008 3044h BSC CS4 wait control register 1 CS4WCR1 32 32 1, 2 BCLK

0008 3048h BSC CS4 wait control register 2 CS4WCR2 32 32 1, 2 BCLK

0008 3052h BSC CS5 mode register CS5MOD 16 16 1, 2 BCLK

0008 3054h BSC CS5 wait control register 1 CS5WCR1 32 32 1, 2 BCLK

0008 3058h BSC CS5 wait control register 2 CS5WCR2 32 32 1, 2 BCLK

0008 3062h BSC CS6 mode register CS6MOD 16 16 1, 2 BCLK

0008 3064h BSC CS6 wait control register 1 CS6WCR1 32 32 1, 2 BCLK

0008 3068h BSC CS6 wait control register 2 CS6WCR2 32 32 1, 2 BCLK

Table 4.1 List of I/O Registers (Address Order) (3/50)
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0008 8313h RIIC0 I2C bus receive data register ICDRR 8 8 2, 3 PCLKB 2 ICLK RIIC

0008 8320h RIIC1 I2C bus control register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK

0008 8321h RIIC1 I2C bus control register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK

0008 8322h RIIC1 I2C bus mode register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK

0008 8323h RIIC1 I2C bus mode register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK

0008 8324h RIIC1 I2C bus mode register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK

0008 8325h RIIC1 I2C bus function enable register ICFER 8 8 2, 3 PCLKB 2 ICLK

0008 8326h RIIC1 I2C bus status enable register ICSER 8 8 2, 3 PCLKB 2 ICLK

0008 8327h RIIC1 I2C bus interrupt enable register ICIER 8 8 2, 3 PCLKB 2 ICLK

0008 8328h RIIC1 I2C bus status register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK

0008 8329h RIIC1 I2C bus status register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK

0008 832Ah RIIC1 Slave address register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK

0008 832Ah RIIC1 Timeout Internal Counter L TMOCNTL 8 8 2, 3 PCLKB 2 ICLK

0008 832Bh RIIC1 Slave address register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK

0008 832Bh RIIC1 Timeout Internal Counter U TMOCNTU 8 8 2, 3 PCLKB 2 ICLK

0008 832Ch RIIC1 Slave address register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK

0008 832Dh RIIC1 Slave address register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK

0008 832Eh RIIC1 Slave address register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK

0008 832Fh RIIC1 Slave address register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK

0008 8330h RIIC1 I2C bus bit rate low-level register ICBRL 8 8 2, 3 PCLKB 2 ICLK

0008 8331h RIIC1 I2C bus bit rate high-level register ICBRH 8 8 2, 3 PCLKB 2 ICLK

0008 8332h RIIC1 I2C bus transmit data register ICDRT 8 8 2, 3 PCLKB 2 ICLK

0008 8333h RIIC1 I2C bus receive data register ICDRR 8 8 2, 3 PCLKB 2 ICLK

0008 8340h RIIC2 I2C bus control register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK

0008 8341h RIIC2 I2C bus control register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK

0008 8342h RIIC2 I2C bus mode register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK

0008 8343h RIIC2 I2C bus mode register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK

0008 8344h RIIC2 I2C bus mode register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK

0008 8345h RIIC2 I2C bus function enable register ICFER 8 8 2, 3 PCLKB 2 ICLK

0008 8346h RIIC2 I2C bus status enable register ICSER 8 8 2, 3 PCLKB 2 ICLK

0008 8347h RIIC2 I2C bus interrupt enable register ICIER 8 8 2, 3 PCLKB 2 ICLK

0008 8348h RIIC2 I2C bus status register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK

0008 8349h RIIC2 I2C bus status register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK

0008 834Ah RIIC2 Slave address register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK

0008 834Bh RIIC2 Slave address register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK

0008 834Ch RIIC2 Slave address register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK

0008 834Dh RIIC2 Slave address register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK

0008 834Eh RIIC2 Slave address register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK

0008 834Fh RIIC2 Slave address register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK

0008 8350h RIIC2 I2C bus bit rate low-level register ICBRL 8 8 2, 3 PCLKB 2 ICLK

0008 8351h RIIC2 I2C bus bit rate high-level register ICBRH 8 8 2, 3 PCLKB 2 ICLK

0008 8352h RIIC2 I2C bus transmit data register ICDRT 8 8 2, 3 PCLKB 2 ICLK

0008 8353h RIIC2 I2C bus receive data register ICDRR 8 8 2, 3 PCLKB 2 ICLK

0008 8360h RIIC3 I2C bus control register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK

0008 8361h RIIC3 I2C bus control register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK

0008 8362h RIIC3 I2C bus mode register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK

0008 8363h RIIC3 I2C bus mode register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK

0008 8364h RIIC3 I2C bus mode register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK

0008 8365h RIIC3 I2C bus function enable register ICFER 8 8 2, 3 PCLKB 2 ICLK

0008 8366h RIIC3 I2C bus status enable register ICSER 8 8 2, 3 PCLKB 2 ICLK

0008 8367h RIIC3 I2C bus interrupt enable register ICIER 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (19/50)
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0008 C456h RTC Hour capture register 0 RHRCP0 8 8 2, 3 PCLKB 2 ICLK RTCa

0008 C45Ah RTC Date capture register 0 RDAYCP0 8 8 2, 3 PCLKB 2 ICLK

0008 C45Ch RTC Month capture register 0 RMONCP0 8 8 2, 3 PCLKB 2 ICLK

0008 C462h RTC Second capture register 1 RSECCP1 8 8 2, 3 PCLKB 2 ICLK

0008 C464h RTC Minute capture register 1 RMINCP1 8 8 2, 3 PCLKB 2 ICLK

0008 C466h RTC Hour capture register 1 RHRCP1 8 8 2, 3 PCLKB 2 ICLK

0008 C46Ah RTC Date capture register 1 RDAYCP1 8 8 2, 3 PCLKB 2 ICLK

0008 C46Ch RTC Month capture register 1 RMONCP1 8 8 2, 3 PCLKB 2 ICLK

0008 C472h RTC Second capture register 2 RSECCP2 8 8 2, 3 PCLKB 2 ICLK

0008 C474h RTC Minute capture register 2 RMINCP2 8 8 2, 3 PCLKB 2 ICLK

0008 C476h RTC Hour capture register 2 RHRCP2 8 8 2, 3 PCLKB 2 ICLK

0008 C47Ah RTC Date capture register 2 RDAYCP2 8 8 2, 3 PCLKB 2 ICLK

0008 C47Ch RTC Month capture register 2 RMONCP2 8 8 2, 3 PCLKB 2 ICLK

0008 C500h TEMPS Temperature sensor control register TSCR 8 8 2, 3 PCLKB 2 ICLK Temperature 
Sensor

0008 C880h SYSTEM Counter-clock extension register 1 SCK1 8 8 2, 3 PCLKB 2 ICLK MCK

0008 C890h SYSTEM Counter-clock extension register 2 SCK2 8 8 2, 3 PCLKB 2 ICLK

0009 0200h 
to 0009 
03FFh

CAN0 Mailbox registers 0 to 31 MB0 to 31 128 8, 16, 32 2, 3 PCLKB 2 ICLK CAN

0009 0400h 
to 0009 
041Fh

CAN0 Mask registerer 0 to 7 MKR0 to 7 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 0420h CAN0 FIFO received ID compare register 0 FIDCR0 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 0424h CAN0 FIFO received ID compare register 1 FIDCR1 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 0428h CAN0 Mask invalid register MKIVLR 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 042Ch CAN0 Mailbox interrupt enable register MIER 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 0820h 
to 0009 
083Fh

CAN0 Message control registers 0 to 31 MCTL0 to 31 8 8 2, 3 PCLKB 2 ICLK

0009 0840h CAN0 Control register CTLR 16 8, 16 2, 3 PCLKB 2 ICLK

0009 0842h CAN0 Status register STR 16 8, 16 2, 3 PCLKB 2 ICLK

0009 0844h CAN0 Bit configuration register BCR 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 0848h CAN0 Receive FIFO control register RFCR 8 8 2, 3 PCLKB 2 ICLK

0009 0849h CAN0 Receive FIFO pointer control register RFPCR 8 8 2, 3 PCLKB 2 ICLK

0009 084Ah CAN0 Transmit FIFO control register TFCR 8 8 2, 3 PCLKB 2 ICLK

0009 084Bh CAN0 Transmit FIFO pointer control register TFPCR 8 8 2, 3 PCLKB 2 ICLK

0009 084Ch CAN0 Error interrupt enable register EIER 8 8 2, 3 PCLKB 2 ICLK

0009 084Dh CAN0 Error interrupt factor judge register EIFR 8 8 2, 3 PCLKB 2 ICLK

0009 084Eh CAN0 Receive error count register RECR 8 8 2, 3 PCLKB 2 ICLK

0009 084Fh CAN0 Transmit error count register TECR 8 8 2, 3 PCLKB 2 ICLK

0009 0850h CAN0 Error code store register ECSR 8 8 2, 3 PCLKB 2 ICLK

0009 0851h CAN0 Channel search support register CSSR 8 8 2, 3 PCLKB 2 ICLK

0009 0852h CAN0 Mailbox search status register MSSR 8 8 2, 3 PCLKB 2 ICLK

0009 0853h CAN0 Mailbox search mode register MSMR 8 8 2, 3 PCLKB 2 ICLK

0009 0854h CAN0 Time stamp register TSR 16 16 2, 3 PCLKB 2 ICLK

0009 0856h CAN0 Acceptance filter support register AFSR 16 16 2, 3 PCLKB 2 ICLK

0009 0858h CAN0 Test control register TCR 8 8 2, 3 PCLKB 2 ICLK

0009 1200h 
to 0009 
13FFh

CAN1 Mailbox registers 0 to 31 MB0 to 31 128 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 1400h 
to 0009 
141Fh

CAN1 Mask register 0 to 7 MKR0 to 7 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 1420h CAN1 FIFO received ID compare register 0 FIDCR0 32 8, 16, 32 2, 3 PCLKB 2 ICLK

0009 1424h CAN1 FIFO received ID compare register 1 FIDCR1 32 8, 16, 32 2, 3 PCLKB 2 ICLK
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000A 0054h USB0 USB request type register USBREQ 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0056h USB0 USB request value register USBVAL 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0058h USB0 USB request index register USBINDX 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 005Ah USB0 USB request length register USBLENG 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 005Ch USB0 DCP configuration register DCPCFG 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 005Eh USB0 DCP maximum packet size register DCPMAXP 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0060h USB0 DCP control register DCPCTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0064h USB0 Pipe window select register PIPESEL 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

USBa

000A 0068h USB0 Pipe configuration register PIPECFG 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 006Ch USB0 Pipe maximum packet size register PIPEMAXP 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

Table 4.1 List of I/O Registers (Address Order) (40/50)
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000A 0090h USB0 Pipe 1 transaction counter enable register PIPE1TRE 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0092h USB0 Pipe 1 transaction counter register PIPE1TRN 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0094h USB0 Pipe 2 transaction counter enable register PIPE2TRE 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0096h USB0 Pipe 2 transaction counter register PIPE2TRN 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

USBa

000A 0098h USB0 Pipe 3 transaction counter enable register PIPE3TRE 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 009Ah USB0 Pipe 3 transaction counter register PIPE3TRN 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 009Ch USB0 Pipe 4 transaction counter enable register PIPE4TRE 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 009Eh USB0 Pipe 4 transaction counter register PIPE4TRN 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 00A0h USB0 Pipe 5 transaction counter enable register PIPE5TRE 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 00A2h USB0 Pipe 5 transaction counter register PIPE5TRN 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

Table 4.1 List of I/O Registers (Address Order) (42/50)
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5.3.2 Clock Timing

Table 5.12 Clock Timing (Except for Sub-Clock Related)
Conditions: VCC = AVCC0 = VREFH = VCC_USB = VBATT = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0, 

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V, Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

BCLK pin output cycle time

Packages with 177 to 144 
pins

tBcyc 20 — —
ns

Figure 5.3

Packages with 100 pins or 
less

40 — —
ns

BCLK pin output high pulse width tCH 5 — — ns

BCLK pin output low pulse width tCL 5 — — ns

BCLK pin output rising time tCr — — 5 ns

BCLK pin output falling time tCf — — 5 ns

SDCLK pin output cycle time only 177 to 144 pin tBcyc 20 — — ns

SDCLK pin output high pulse width tCH 5 — — ns

SDCLK pin output low pulse width tCH 5 — — ns

SDCLK pin output rising time tCH — — 5 ns

SDCLK pin output falling time tCH — — 5 ns

EXTAL external clock input cycle time tEXcyc 50 — — ns Figure 5.4

EXTAL external clock input high pulse width tEXH 20 — — ns

EXTAL external clock input low pulse width tEXL 20 — — ns

EXTAL external clock rising time tEXr — — 5 ns

EXTAL external clock falling time tEXf — — 5 ns

EXTAL external clock input wait time*1 tEXWT 1 — — ms

Main clock frequency fMAIN 4 — 16 MHz

Main clock oscillator start-up time tMAINOSC — — —*3 ms Figure 5.5

Main clock oscillation stabilization wait time tMAINOSCWT — — —*4 ms

LOCO and IWDTCLK clock cycle time tcyc 6.96 8 9.4 µs

LOCO and IWDTCLK clock oscillation frequency fLOCO 106.25 125 143.75 kHz

LOCO and IWDTCLK clock oscillation stabilization wait time tLOCOWT — — 20 µs Figure 5.6

HOCO clock oscillator oscillation frequency fHOCO 45 50 55 MHz

HOCO clock oscillation stabilization wait time 1*2 tHOCOWT1 — — 1.8 ms Figure 5.7

HOCO clock oscillation stabilization wait time 2 tHOCOWT2 — — 2.0 ms Figure 5.8

HOCO clock power supply settling time tHOCOP — — 1 ms Figure 5.9

PLL clock frequency fPLL 104 — 200 MHz

PLL lock time PLL operation started 
after main clock 
oscillation has settled

tPLL1 — — 500 µs Figure 5.10

PLL clock oscillation stabilization
wait time

tPLLWT1 — — —*5
ms

PLL lock time
PLL operation started 
before main clock 
oscillation has settled

tPLL2 — — tMAINOSC
+tPLL1

ms
Figure 5.11

PLL clock oscillation stabilization
wait time

tPLLWT2 — — —*5
ms
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Figure 5.13 Software Standby Mode Cancellation Timing

Figure 5.14 Deep Software Standby Mode Cancellation Timing

5.3.4 Control Signal Timing

Table 5.15 Control Signal Timing
Conditions: VCC = AVCC0 = VREFH = VCC_USB = VBATT = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0, 

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V, Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

NMI pulse width tNMIW 200 — — ns tc (PCLK) × 2 ≤ 200 ns Figure 5.15

tc (PCLK) × 2 tc (PCLK) × 2 > 200 ns Figure 5.15

IRQ pulse width tIRQW 200 — — ns tc (PCLK) × 2 ≤ 200 ns Figure 5.16

tc (PCLK) × 2 tc (PCLK) × 2 > 200 ns Figure 5.16

Oscillator 

ICLK

IRQ

Software standby mode

tSBYMC, tSBYPC, tSBYEX, tSBYPE, 

tSBYSC, tSBYHO, tSBYLO

Oscillator

IRQ

Internal reset

Reset exception handling start

Deep software standby mode

Deep software 
standby reset

tDSBY

tDSBYWT
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5.3.5 Bus Timing

Table 5.16 Bus Timing (packages with 177 to 144 pins)
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0,

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V,
ICLK = 8 to 100 MHz, BCLK pin = 8 to 50 MHz, SDCLK pin = 8 to 50MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, IOH = -1.0 mA, IOL = 1.0 mA, C = 30 pF
High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit Test Conditions

Address delay time tAD — 15 ns Figure 5.17 to 
Figure 5.22

Byte control delay time tBCD — 15 ns

CS# delay time tCSD — 15 ns

ALE delay time tALED — 20 ns

RD# delay time tRSD — 15 ns

Read data setup time tRDS 15 — ns

Read data hold time tRDH 0 — ns

WR# delay time tWRD — 15 ns

Write data delay time tWDD — 15 ns

Write data hold time tWDH 0 — ns

WAIT# setup time tWTS 15 — ns Figure 5.23

WAIT# hold time tWTH 0 — ns

Address delay time 2 (SDRAM) tAD2 1 15 ns Figure 5.24 to 
Figure 5.30

CS# delay time 2 (SDRAM) tCSD2 1 15 ns

DQM delay time (SDRAM) tDQMD 1 15 ns

CKE delay time (SDRAM) tCKED 1 15 ns

Read data setup time 2 (SDRAM) tRDS2 12 — ns

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

Write data delay time 2 (SDRAM) tWDD2 — 15 ns

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

WE# delay time (SDRAM) tWED 1 15 ns

RAS# delay time (SDRAM) tRASD 1 15 ns

CAS# delay time (SDRAM) tCASD 1 15 ns
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Note 1. RMII_TXD_EN, RMII_TXD1, RMII_TXD0.
Note 2. RMII_CRS_DV, RMII_RXD1, RMII_RXD0, RMII_RX_ER

Table 5.25 Timing of On-Chip Peripheral Modules (7)
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V
ICLK = 12.5 to 100 MHz, Ta = Topr
High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit
Test 
Conditions

ETHERC(RMII) REF50CK cycle time Tck 20 — ns Figure 5.48 to 
Figure 5.51

REF50CK frequency
Typ. 50 MHz

— — 50 + 100ppm MHz

REF50CK duty — 35 65 %

REF50CK rise/fall time Tckr/ckf 0.5 3.5 ns

RMII_xxxx*1 output delay time Tco 2.5 15.0 ns

RMII_xxxx*2 setup time Tsu 3 — ns

RMII_xxxx*2 hold time Thd 1 — ns

RMII_xxxx*1, *2 rise/fall time Tr/Tf 0.5 6 ns

ET_WOL output delay time tWOLd 1 23.5 ns Figure 5.52

ETHERC(MII) ET_TX_CLK cycle time tTcyc 40 — ns —

ET_TX_EN output delay time tTENd 1 20 ns Figure 5.53

ET_ETXD0 to ET_ETXD3 output delay time tMTDd 1 20 ns

ET_CRS setup time tCRSs 10 — ns

ET_CRS hold time tCRSh 10 — ns

ET_COL setup time tCOLs 10 — ns Figure 5.54

ET_COL hold time tCOLh 10 — ns

ET_RX_CLK cycle time tTRcyc 40 — ns —

ET_RX_DV setup time tRDVs 10 ns Figure 5.55

ET_RX_DV hold time tRDVh 10 — ns

ET_ERXD0 to ET_ERXD3 setup time tMRDs 10 — ns

ET_ERXD0 to ET_ERXD3 hold time tMRDh 10 — ns

ET_RX_ER setup time tRERs 10 — ns Figure 5.56

ET_RX_ER hold time tRESh 10 — ns

ET_WOL output delay time tWOLd 1 23.5 ns Figure 5.57
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5.6 D/A Conversion Characteristics

5.7 Temperature Sensor Characteristics

Table 5.31 D/A Conversion Characteristics
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V, VREFH0 = 2.7 V to VCC

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V
Ta = Topr

Item Min. Typ. Max. Unit Test Conditions

Resolution 10 10 10 Bit

Conversion time — — 3.0 µs 20-pF capacitive load

Absolute accuracy — ±2.0 ±4.0 LSB 2-MΩ resistive load

— — ±3.0 LSB 4-MΩ resistive load

— — ±2.0 LSB 10-MΩ resistive load

RO output resistance — 3.6 — kΩ

Table 5.32 Temperature Sensor Characteristics
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V, VREFH0 = 2.7 V to VCC

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V
Ta = Topr

Item Min. Typ. Max. Unit
Test 
Conditions

Relative accuracy ― ±1 ― °C

Temperature slope ― 4.1 ― mV/°C

Output voltage (@25°C) ― 1.26 ― V

Temperature sensor start time ― ― 30 µs

Sampling time ― ― 5 µs
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Figure 5.64 Voltage Detection Circuit Timing (Vdet0)

Figure 5.65 Voltage Detection Circuit Timing (Vdet1)
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Figure 5.72 Boundary Scan Input/Output Timing
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Figure E 144-pin LQFP (PLQP0144KA-A)
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Figure H 64-pin TFLGA (PTLG0064JA-A)
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