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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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1.2 List of Products

Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no.

Table 1.3 List of Products

Group Part No. Package ROM Capacity RAM Capacity Data Flash

Operating 
Frequency 
(Max.)

RX62N R5F562N8BDBG PLBG0176GA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F562N8BDLE PTLG0145JB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F562N8BDFB PLQP0144KA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F562N8BDFP PLQP0100KB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F562N7BDBG PLBG0176GA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F562N7BDLE PTLG0145JB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F562N7BDFB PLQP0144KA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F562N7BDFP PLQP0100KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F562N8ADBG PLBG0176GA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F562N8ADLE PTLG0145JB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F562N8ADFB PLQP0144KA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F562N8ADFP PLQP0100KB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F562N7ADBG PLBG0176GA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F562N7ADLE PTLG0145JB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F562N7ADFB PLQP0144KA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F562N7ADFP PLQP0100KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

RX621 R5F56218BDBG PLBG0176GA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F56218BDLE PTLG0145JB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F56218BDFB PLQP0144KA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F56218BDFP PLQP0100KB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F56218BDLD PTLG0085JA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz

R5F56217BDBG PLBG0176GA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F56217BDLE PTLG0145JB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F56217BDFB PLQP0144KA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F56217BDFP PLQP0100KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F56217BDLD PTLG0085JA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F56216BDBG PLBG0176GA-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F56216BDLE PTLG0145JB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F56216BDFB PLQP0144KA-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F56216BDFP PLQP0100KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz

R5F56216BDLD PTLG0085JA-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz
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Figure 1.4   Pin Assignment of the 145-Pin TFLGA
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Figure 1.9   Pin Assignment of the 85-Pin TFLGA
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G3 MD1

G4 MD0

G10 VSS

G11 PA5 A5 MTIOC7B/
PO21

RSPCKA-B

G12 PA6 A6 MTIOC8A/
PO22

MOSIA-B

G13 PA4 A4 MTIOC7A/
PO20

SSLA0-B

H1 EXTAL

H2 P34 MTIOC0A/
TMCI3/
PO12

SCK6-B IRQ4-A/
TRST#

H3 VCC

H4 RES#

H10 PB0 A8 MTIOC9A/
PO24

H11 P71 CS1#-B ET_MDIO

H12 PB1 A9 MTIOC9C/
PO25

H13 PA7 A7 MTIOC8B/
PO23

MISOA-B

J1 P33 MTIOC0D/
PO11

CRX0/
RxD6-B

IRQ3-A

J2 P27 CS7#-C MTIOC2B/
PO7

RSPCKB-A/
SCK1

TCK

J3 P35 NMI

J4 P32 MTIOC0C/
PO10/
RTCOUT

CTX0/
TxD6-B

IRQ2-A

J10 PB2 A10 MTIOC9B/
MTCLKG-B/
PO26

J11 PB4 A12 MTIOC10A/
MTCLKE-B/
PO28

J12 PB5 A13 MTIOC10C/
MTCLKF-B/
PO29

J13 P72 CS2#-B ET_MDC

K1 P30 MTIOC4B-A/
TMRI3/
PO8

RxD1/
MISOB-A

IRQ0/
TDI

K2 P24 CS4#-C/ 
EDREQ1-B

USB0_VBUSE
N-A

MTIOC4A-A/
MTCLKA-A/
TMRI1/PO4

SCK3-B

K3 P31 MTIOC4D-A/
TMCI2-B/
PO9

SSLB0-A IRQ1/
TMS

Table 1.5 List of Pins and Pin Functions (145-Pin TFLGA) (3 / 5)

Pin No. Power Supply
Clock
System 
Control

I/O 
Port

External Bus
EXDMAC

ETHERC
EDMAC USB

Timers
(MTU, TMR, 
PPG, POE, 
WDT)

Communi-
cation
(SCI, CAN, 
RSPI, RIIC) Others

145-Pin 
TFLGA
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K4 P26 CS6#-C MTIOC2A/
TMO1/
PO6

MOSIB-A/
TxD1

TDO

K5 BCLK P53

K6 VSS

K7 PC7 A23/
CS0#-B

ET_COL MTIC11U-A/
MTCLKB-B

MISOA-A

K8 P82 EDREQ1-A ET_ETXD1/
RMII_TXD1

MTIOC4A-B TRSYNC

K9 PC3 A19-A ET_TX_ER MTCLKF-A TxD5

K10 PB7 A15 MTIOC10D/
PO31

K11 P73 CS3#-B ET_WOL

K12 PC0 A16-A ET_ERXD3 MTCLKG-A SSLA1-A

K13 PB3 A11 MTIOC9D/
MTCLKH-B/
PO27

L1 P25 CS5#-C/
EDACK1-B

USB0_DPRPD MTIOC4C-A/
MTCLKB-A/
PO5

RxD3-B ADTRG0#-B

L2 P22 EDREQ0-B USB0_DRPD MTIOC3B-A/
MTCLKC-A/
TMO0/PO2

SCK0

L3 P17 MTIOC3A/
PO15

TxD3-A IRQ7-B

L4 P12 TMCI1-B SCL0/
RxD2-A

IRQ2-B

L5 VCC_USB

L6 P56 EDACK1-C MTIOC3C-B

L7 P52 RD# SSLB3-A/
RxD2-B

L8 P83 EDACK1-A ET_CRS/
RMII_CRS_D
V

MTIOC4C-B TRCLK

L9 P81 EDACK0-A ET_ETXD0/
RMII_TXD0

MTIOC3D-B TRDATA1

L10 P77 CS7#-B ET_RX_ER/
RMII_RX_ER

L11 P75 CS5#-B ET_ERXD0/
RMII_RXD0

L12 VCC

L13 PB6 A14 MTIOC10B/
PO30

M1 P23 EDACK0-B USB0_DPUPE
-A

MTIOC3D-A/
MTCLKD-A/
PO3

TxD3-B

M2 P20 USB0_ID MTIOC1A/
TMRI0-B/
PO0

SDA1/
TxD0

M3 PLLVCC

Table 1.5 List of Pins and Pin Functions (145-Pin TFLGA) (4 / 5)

Pin No. Power Supply
Clock
System 
Control

I/O 
Port

External Bus
EXDMAC

ETHERC
EDMAC USB

Timers
(MTU, TMR, 
PPG, POE, 
WDT)

Communi-
cation
(SCI, CAN, 
RSPI, RIIC) Others

145-Pin 
TFLGA
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Table 1.7 List of Pins and Pin Functions (100-Pin LQFP) (1 / 4)

Pin No. Power Supply
Clock
System 
Control

I/O 
Port External Bus

ETHERC
EDMAC USB

Timers
(MTU, TMR, 
PPG, POE)

Communi-
cation
(SCI, CAN, 
RSPI, RIIC) Others

100-PIn 
LQFP

1 VCC

2 EMLE

3 VSS

4 MDE

5 VCL

6 MD1

7 MD0

8 XCIN

9 XCOUT

10 RES#

11 XTAL

12 VSS

13 EXTAL

14 VCC

15 P35 NMI

16 P34 MTIOC0A/
TMCI3/
PO12

SCK6 IRQ4-A/
TRST#

17 P33 MTIOC0D/
PO11

CRX0/
RxD6

IRQ3-A

18 P32 MTIOC0C/
PO10/
RTCOUT

CTX0/
TxD6

IRQ2-A

19 P31 MTIOC4D-
A/
TMCI2/
PO9

SSLB0-A IRQ1/
TMS

20 P30 MTIOC4B-
A/
TMRI3/
PO8

RxD1/
MISOB-A

IRQ0/
TDI

21 P27 CS7# MTIOC2B/
PO7

RSPCKB-
A/
SCK1

TCK

22 P26 CS6# MTIOC2A/
TMO1/
PO6

MOSIB-A/
TxD1

TDO

23 P25 CS5# USB0_DPRPD MTIOC4C/
MTCLKB-A/
PO5

RxD3 ADTRG0#-B

24 P24 CS4# USB0_VBUSE
N-A

MTIOC4A/
MTCLKA-A/
TMRI1/PO4

SCK3

25 P23 USB0_DPUPE-
A

MTIOC3D/
MTCLKD-A/
PO3

TxD3

26 P22 USB0_DRPD MTIOC3B/
MTCLKC-A/
TMO0/PO2

SCK0
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0008 7044h ICU Interrupt request register 068 IR068 8 8 2 ICLK

0008 7045h ICU Interrupt request register 069 IR069 8 8 2 ICLK

0008 7046h ICU Interrupt request register 070 IR070 8 8 2 ICLK

0008 7047h ICU Interrupt request register 071 IR071 8 8 2 ICLK

0008 7048h ICU Interrupt request register 072 IR072 8 8 2 ICLK

0008 7049h ICU Interrupt request register 073 IR073 8 8 2 ICLK

0008 704Ah ICU Interrupt request register 074 IR074 8 8 2 ICLK

0008 704Bh ICU Interrupt request register 075 IR075 8 8 2 ICLK

0008 704Ch ICU Interrupt request register 076 IR076 8 8 2 ICLK

0008 704Dh ICU Interrupt request register 077 IR077 8 8 2 ICLK

0008 704Eh ICU Interrupt request register 078 IR078 8 8 2 ICLK

0008 704Fh ICU Interrupt request register 079 IR079 8 8 2 ICLK

0008 705Ah ICU Interrupt request register 090 IR090 8 8 2 ICLK

0008 705Bh ICU Interrupt request register 091 IR091 8 8 2 ICLK

0008 705Ch ICU Interrupt request register 092 IR092 8 8 2 ICLK

0008 7060h ICU Interrupt request register 096 IR096 8 8 2 ICLK

0008 7062h ICU Interrupt request register 098 IR098 8 8 2 ICLK

0008 7063h ICU Interrupt request register 099 IR099 8 8 2 ICLK

0008 7066h ICU Interrupt request register 102 IR102 8 8 2 ICLK

0008 7072h ICU Interrupt request register 114 IR114 8 8 2 ICLK

0008 7073h ICU Interrupt request register 115 IR115 8 8 2 ICLK

0008 7074h ICU Interrupt request register 116 IR116 8 8 2 ICLK

0008 7075h ICU Interrupt request register 117 IR117 8 8 2 ICLK

0008 7076h ICU Interrupt request register 118 IR118 8 8 2 ICLK

0008 7077h ICU Interrupt request register 119 IR119 8 8 2 ICLK

0008 7078h ICU Interrupt request register 120 IR120 8 8 2 ICLK

0008 7079h ICU Interrupt request register 121 IR121 8 8 2 ICLK

0008 707Ah ICU Interrupt request register 122 IR122 8 8 2 ICLK

0008 707Bh ICU Interrupt request register 123 IR123 8 8 2 ICLK

0008 707Ch ICU Interrupt request register 124 IR124 8 8 2 ICLK

0008 707Dh ICU Interrupt request register 125 IR125 8 8 2 ICLK

0008 707Eh ICU Interrupt request register 126 IR126 8 8 2 ICLK

0008 707Fh ICU Interrupt request register 127 IR127 8 8 2 ICLK

0008 7080h ICU Interrupt request register 128 IR128 8 8 2 ICLK

0008 7081h ICU Interrupt request register 129 IR129 8 8 2 ICLK

0008 7082h ICU Interrupt request register 130 IR130 8 8 2 ICLK

0008 7083h ICU Interrupt request register 131 IR131 8 8 2 ICLK

0008 7084h ICU Interrupt request register 132 IR132 8 8 2 ICLK

0008 7085h ICU Interrupt request register 133 IR133 8 8 2 ICLK

0008 7086h ICU Interrupt request register 134 IR134 8 8 2 ICLK

0008 7087h ICU Interrupt request register 135 IR135 8 8 2 ICLK

0008 7088h ICU Interrupt request register 136 IR136 8 8 2 ICLK

0008 7089h ICU Interrupt request register 137 IR137 8 8 2 ICLK

0008 708Ah ICU Interrupt request register 138 IR138 8 8 2 ICLK

0008 708Bh ICU Interrupt request register 139 IR139 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (6 / 36)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access
Size

Number of 
Access Cycles
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0008 70B9h ICU Interrupt request register 185 IR185 8 8 2 ICLK

0008 70C6h ICU Interrupt request register 198 IR198 8 8 2 ICLK

0008 70C7h ICU Interrupt request register 199 IR199 8 8 2 ICLK

0008 70C8h ICU Interrupt request register 200 IR200 8 8 2 ICLK

0008 70C9h ICU Interrupt request register 201 IR201 8 8 2 ICLK

0008 70CAh ICU Interrupt request register 202 IR202 8 8 2 ICLK

0008 70CBh ICU Interrupt request register 203 IR203 8 8 2 ICLK

0008 70D6h ICU Interrupt request register 214 IR214 8 8 2 ICLK

0008 70D7h ICU Interrupt request register 215 IR215 8 8 2 ICLK

0008 70D8h ICU Interrupt request register 216 IR216 8 8 2 ICLK

0008 70D9h ICU Interrupt request register 217 IR217 8 8 2 ICLK

0008 70DAh ICU Interrupt request register 218 IR218 8 8 2 ICLK

0008 70DBh ICU Interrupt request register 219 IR219 8 8 2 ICLK

0008 70DCh ICU Interrupt request register 220 IR220 8 8 2 ICLK

0008 70DDh ICU Interrupt request register 221 IR221 8 8 2 ICLK

0008 70DEh ICU Interrupt request register 222 IR222 8 8 2 ICLK

0008 70DFh ICU Interrupt request register 223 IR223 8 8 2 ICLK

0008 70E0h ICU Interrupt request register 224 IR224 8 8 2 ICLK

0008 70E1h ICU Interrupt request register 225 IR225 8 8 2 ICLK

0008 70E2h ICU Interrupt request register 226 IR226 8 8 2 ICLK

0008 70E3h ICU Interrupt request register 227 IR227 8 8 2 ICLK

0008 70E4h ICU Interrupt request register 228 IR228 8 8 2 ICLK

0008 70E5h ICU Interrupt request register 229 IR229 8 8 2 ICLK

0008 70EAh ICU Interrupt request register 234 IR234 8 8 2 ICLK

0008 70EBh ICU Interrupt request register 235 IR235 8 8 2 ICLK

0008 70ECh ICU Interrupt request register 236 IR236 8 8 2 ICLK

0008 70EDh ICU Interrupt request register 237 IR237 8 8 2 ICLK

0008 70EEh ICU Interrupt request register 238 IR238 8 8 2 ICLK

0008 70EFh ICU Interrupt request register 239 IR239 8 8 2 ICLK

0008 70F0h ICU Interrupt request register 240 IR240 8 8 2 ICLK

0008 70F1h ICU Interrupt request register 241 IR241 8 8 2 ICLK

0008 70F6h ICU Interrupt request register 246 IR246 8 8 2 ICLK

0008 70F7h ICU Interrupt request register 247 IR247 8 8 2 ICLK

0008 70F8h ICU Interrupt request register 248 IR248 8 8 2 ICLK

0008 70F9h ICU Interrupt request register 249 IR249 8 8 2 ICLK

0008 70FAh ICU Interrupt request register 250 IR250 8 8 2 ICLK

0008 70FBh ICU Interrupt request register 251 IR251 8 8 2 ICLK

0008 70FCh ICU Interrupt request register 252 IR252 8 8 2 ICLK

0008 70FDh ICU Interrupt request register 253 IR253 8 8 2 ICLK

0008 711Bh ICU DTC activation enable register 027 DTCER027 8 8 2 ICLK

0008 711Ch ICU DTC activation enable register 028 DTCER028 8 8 2 ICLK

0008 711Dh ICU DTC activation enable register 029 DTCER029 8 8 2 ICLK

0008 711Eh ICU DTC activation enable register 030 DTCER030 8 8 2 ICLK

0008 711Fh ICU DTC activation enable register 031 DTCER031 8 8 2 ICLK

0008 7124h ICU DTC activation enable register 036 DTCER036 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (8 / 36)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access
Size

Number of 
Access Cycles
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0008 7505h ICU IRQ control register 5 IRQCR5 8 8 2 ICLK

0008 7506h ICU IRQ control register 6 IRQCR6 8 8 2 ICLK

0008 7507h ICU IRQ control register 7 IRQCR7 8 8 2 ICLK

0008 7508h ICU IRQ control register 8 IRQCR8 8 8 2 ICLK

0008 7509h ICU IRQ control register 9 IRQCR9 8 8 2 ICLK

0008 750Ah ICU IRQ control register 10 IRQCR10 8 8 2 ICLK

0008 750Bh ICU IRQ control register 11 IRQCR11 8 8 2 ICLK

0008 750Ch ICU IRQ control register 12 IRQCR12 8 8 2 ICLK

0008 750Dh ICU IRQ control register 13 IRQCR13 8 8 2 ICLK

0008 750Eh ICU IRQ control register 14 IRQCR14 8 8 2 ICLK

0008 750Fh ICU IRQ control register 15 IRQCR15 8 8 2 ICLK

0008 7580h ICU Non-maskable interrupt status register NMISR 8 8 2 ICLK

0008 7581h ICU Non-maskable interrupt enable register NMIER 8 8 2 ICLK

0008 7582h ICU Non-maskable interrupt clear register NMICLR 8 8 2 ICLK

0008 7583h ICU NMI pin interrupt control register NMICR 8 8 2 ICLK

0008 8000h CMT Compare match timer start register 0 CMSTR0 16 16 2 to 3 PCLK*8

0008 8002h CMT0 Compare match timer control register CMCR 16 16 2 to 3 PCLK*8

0008 8004h CMT0 Compare match timer counter CMCNT 16 16 2 to 3 PCLK*8

0008 8006h CMT0 Compare match timer constant register CMCOR 16 16 2 to 3 PCLK*8

0008 8008h CMT1 Compare match timer control register CMCR 16 16 2 to 3 PCLK*8

0008 800Ah CMT1 Compare match timer counter CMCNT 16 16 2 to 3 PCLK*8

0008 800Ch CMT1 Compare match timer constant register CMCOR 16 16 2 to 3 PCLK*8

0008 8010h CMT Compare match timer start register 1 CMSTR1 16 16 2 to 3 PCLK*8

0008 8012h CMT2 Compare match timer control register CMCR 16 16 2 to 3 PCLK*8

0008 8014h CMT2 Compare match timer counter CMCNT 16 16 2 to 3 PCLK*8

0008 8016h CMT2 Compare match timer constant register CMCOR 16 16 2 to 3 PCLK*8

0008 8018h CMT3 Compare match timer control register CMCR 16 16 2 to 3 PCLK*8

0008 801Ah CMT3 Compare match timer counter CMCNT 16 16 2 to 3 PCLK*8

0008 801Ch CMT3 Compare match timer constant register CMCOR 16 16 2 to 3 PCLK*8

0008 8028h WDT Timer control/status register READ.TCSR 8 8 2 to 3 PCLK*8

0008 8028h WDT Write window A register WRITE.WINA 16 16 2 to 3 PCLK*8

0008 8029h WDT Timer counter READ.TCNT 8 8 2 to 3 PCLK*8

0008 802Ah WDT Write window B register WRITE.WINB 16 16 2 to 3 PCLK*8

0008 802Bh WDT Reset control/status register READ.RSTC
SR

8 8 2 to 3 PCLK*8

0008 8030h IWDT IWDT refresh register IWDTRR 8 8 2 to 3 PCLK*8

0008 8032h IWDT IWDT control register IWDTCR 16 16 2 to 3 PCLK*8

0008 8034h IWDT IWDT status register IWDTSR 16 16 2 to 3 PCLK*8

0008 8040h AD0 A/D data register A ADDRA 16 16 2 to 3 PCLK*8

0008 8042h AD0 A/D data register B ADDRB 16 16 2 to 3 PCLK*8

0008 8044h AD0 A/D data register C ADDRC 16 16 2 to 3 PCLK*8

0008 8046h AD0 A/D data register D ADDRD 16 16 2 to 3 PCLK*8

0008 8050h AD0 A/D control/status register ADCSR 8 8 2 to 3 PCLK*8

0008 8051h AD0 A/D control register ADCR 8 8 2 to 3 PCLK*8

0008 8052h AD0 ADDRn format select register ADDPR 8 8 2 to 3 PCLK*8

Table 4.1 List of I/O Registers (Address Order) (14 / 36)
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0008 8053h AD0 A/D sampling state register ADSSTR 8 8 2 to 3 PCLK*8

0008 805Fh AD0 A/D self-diagnostic register ADDIAGR 8 8 2 to 3 PCLK*8

0008 8060h AD1 A/D data register A ADDRA 16 16 2 to 3 PCLK*8

0008 8062h AD1 A/D data register B ADDRB 16 16 2 to 3 PCLK*8

0008 8064h AD1 A/D data register C ADDRC 16 16 2 to 3 PCLK*8

0008 8066h AD1 A/D data register D ADDRD 16 16 2 to 3 PCLK*8

0008 8070h AD1 A/D control/status register ADCSR 8 8 2 to 3 PCLK*8

0008 8071h AD1 A/D control register ADCR 8 8 2 to 3 PCLK*8

0008 8072h AD1 ADDRn format select register ADDPR 8 8 2 to 3 PCLK*8

0008 8073h AD1 A/D sampling state register ADSSTR 8 8 2 to 3 PCLK*8

0008 807Fh AD1 A/D self-diagnostic register ADDIAGR 8 8 2 to 3 PCLK*8

0008 80C0h DA D/A data register 0 DADR0 16 16 2 to 3 PCLK*8

0008 80C2h DA D/A data register 1 DADR1 16 16 2 to 3 PCLK*8

0008 80C4h DA D/A control register DACR 8 8 2 to 3 PCLK*8

0008 80C5h DA DADRm format select register DADPR 8 8 2 to 3 PCLK*8

0008 81E6h PPG0 PPG output control register PCR 8 8 2 to 3 PCLK*8

0008 81E7h PPG0 PPG output mode register PMR 8 8 2 to 3 PCLK*8

0008 81E8h PPG0 Next data enable register H NDERH 8 8 2 to 3 PCLK*8

0008 81E9h PPG0 Next data enable register L NDERL 8 8 2 to 3 PCLK*8

0008 81EAh PPG0 Output data register H PODRH 8 8 2 to 3 PCLK*8

0008 81EBh PPG0 Output data register L PODRL 8 8 2 to 3 PCLK*8

0008 81ECh*1 PPG0 Next data register H NDRH 8 8 2 to 3 PCLK*8

0008 81EDh*2 PPG0 Next data register L NDRL 8 8 2 to 3 PCLK*8

0008 81EEh*1 PPG0 Next data register H2 NDRH2 8 8 2 to 3 PCLK*8

0008 81EFh*2 PPG0 Next data register L2 NDRL2 8 8 2 to 3 PCLK*8

0008 81F0h PPG1 PPG trigger select register PTRSLR 8 8 2 to 3 PCLK*8

0008 81F6h PPG1 PPG output control register PCR 8 8 2 to 3 PCLK*8

0008 81F7h PPG1 PPG output mode register PMR 8 8 2 to 3 PCLK*8

0008 81F8h PPG1 Next data enable register H NDERH 8 8 2 to 3 PCLK*8

0008 81F9h PPG1 Next data enable register L NDERL 8 8 2 to 3 PCLK*8

0008 81FAh PPG1 Output data register H PODRH 8 8 2 to 3 PCLK*8

0008 81FBh PPG1 Output data register L PODRL 8 8 2 to 3 PCLK*8

0008 81FCh*3 PPG1 Next data register H NDRH 8 8 2 to 3 PCLK*8

0008 81FDh*4 PPG1 Next data register L NDRL 8 8 2 to 3 PCLK*8

0008 81FEh*3 PPG1 Next data register H2 NDRH2 8 8 2 to 3 PCLK*8

0008 81FFh*4 PPG1 Next data register L2 NDRL2 8 8 2 to 3 PCLK*8

0008 8200h TMR0 Timer control register TCR 8 8 2 to 3 PCLK*8

0008 8201h TMR1 Timer control register TCR 8 8 2 to 3 PCLK*8

0008 8202h TMR0 Timer control/status register TCSR 8 8 2 to 3 PCLK*8

0008 8203h TMR1 Timer control/status register TCSR 8 8 2 to 3 PCLK*8

0008 8204h TMR0 Time constant register A TCORA 8 8 2 to 3 PCLK*8

0008 8205h TMR1 Time constant register A TCORA 8 8 2 to 3 PCLK*8

0008 8206h TMR0 Time constant register B TCORB 8 8 2 to 3 PCLK*8

0008 8207h TMR1 Time constant register B TCORB 8 8 2 to 3 PCLK*8

0008 8208h TMR0 Timer counter TCNT 8 8 2 to 3 PCLK*8
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000A 0008h USB0 Device state control register 0 DVSTCTR0 16 16 at least 9 
PCLK*9

000A 0014h USB0 CFIFO port register CFIFO 16 8, 16 3 to 4 PCLK*8

000A 0018h USB0 D0FIFO port register D0FIFO 16 8, 16 3 to 4 PCLK*8

000A 001Ch USB0 D1FIFO port register D1FIFO 16 8, 16 3 to 4 PCLK*8

000A 0020h USB0 CFIFO port select register CFIFOSEL 16 16 3 to 4 PCLK*8

000A 0022h USB0 CFIFO port control register CFIFOCTR 16 16 3 to 4 PCLK*8

000A 0028h USB0 D0FIFO port select register D0FIFOSEL 16 16 3 to 4 PCLK*8

000A 002Ah USB0 D0FIFO port control register D0FIFOCTR 16 16 3 to 4 PCLK*8

000A 002Ch USB0 D1FIFO port select register D1FIFOSEL 16 16 3 to 4 PCLK*8

000A 002Eh USB0 D1FIFO port control register D1FIFOCTR 16 16 3 to 4 PCLK*8

000A 0030h USB0 Interrupt enable register 0 INTENB0 16 16 at least 9 
PCLK*9

000A 0032h USB0 Interrupt enable register 1 INTENB1 16 16 at least 9 
PCLK*9

000A 0036h USB0 BRDY interrupt enable register BRDYENB 16 16 at least 9 
PCLK*9

000A 0038h USB0 NRDY interrupt enable register NRDYENB 16 16 at least 9 
PCLK*9

000A 003Ah USB0 BEMP interrupt enable register BEMPENB 16 16 at least 9 
PCLK*9

000A 003Ch USB0 SOF output configuration register SOFCFG 16 16 at least 9 
PCLK*9

000A 0040h USB0 Interrupt status register 0 INTSTS0 16 16 at least 9 
PCLK*9

000A 0042h USB0 Interrupt status register 1 INTSTS1 16 16 at least 9 
PCLK*9

000A 0046h USB0 BRDY interrupt enable register BRDYSTS 16 16 at least 9 
PCLK*9

000A 0048h USB0 NRDY interrupt status register NRDYSTS 16 16 at least 9 
PCLK*9

000A 004Ah USB0 BEMP interrupt status register BEMPSTS 16 16 at least 9 
PCLK*9

000A 004Ch USB0 Frame number register FRMNUM 16 16 at least 9 
PCLK*9

000A 004Eh USB0 Device state change register DVCHGR 16 16 at least 9 
PCLK*9

000A 0050h USB0 USB address register USBADDR 16 16 at least 9 
PCLK*9

000A 0054h USB0 USB request type register USBREQ 16 16 at least 9 
PCLK*9

000A 0056h USB0 USB request value register USBVAL 16 16 at least 9 
PCLK*9

000A 0058h USB0 USB request index register USBINDX 16 16 at least 9 
PCLK*9

000A 005Ah USB0 USB request length register USBLENG 16 16 at least 9 
PCLK*9

000A 005Ch USB0 DCP configuration register DCPCFG 16 16 at least 9 
PCLK*9

000A 005Eh USB0 DCP maximum packet size register DCPMAXP 16 16 at least 9 
PCLK*9
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000C 00D4h EDMAC Transmit buffer read address register TBRAR 32 32 4 to 5 ICLK

000C 00D8h EDMAC Transmit descriptor fetch address 
register

TDFAR 32 32 4 to 5 ICLK

000C 0100h ETHERC ETHERC mode register ECMR 32 32 4 to 5 ICLK

000C 0108h ETHERC Receive frame length register RFLR 32 32 4 to 5 ICLK

000C 0110h ETHERC ETHERC status register ECSR 32 32 4 to 5 ICLK

000C 0118h ETHERC ETHERC interrupt enable register ECSIPR 32 32 4 to 5 ICLK

000C 0120h ETHERC PHY interface register PIR 32 32 4 to 5 ICLK

000C 0128h ETHERC PHY status register PSR 32 32 4 to 5 ICLK

000C 0140h ETHERC Random number generation counter 
upper limit setting register

RDMLR 32 32 4 to 5 ICLK

000C 0150h ETHERC IPG register IPGR 32 32 4 to 5 ICLK

000C 0154h ETHERC Automatic PAUSE frame register APR 32 32 4 to 5 ICLK

000C 0158h ETHERC Manual PAUSE frame register MPR 32 32 4 to 5 ICLK

000C 0160h ETHERC PAUSE frame receive counter register RFCF 32 32 4 to 5 ICLK

000C 0164h ETHERC Automatic PAUSE frame retransmit 
count register

TPAUSER 32 32 4 to 5 ICLK

000C 0168h ETHERC PAUSE frame retransmit counter register TPAUSECR 32 32 4 to 5 ICLK

000C 016Ch ETHERC Broadcast frame receive count setting 
register

BCFRR 32 32 4 to 5 ICLK

000C 01C0h ETHERC MAC address high register MAHR 32 32 4 to 5 ICLK

000C 01C8h ETHERC MAC address low register MALR 32 32 4 to 5 ICLK

000C 01D0h ETHERC Transmit retry over counter register TROCR 32 32 4 to 5 ICLK

000C 01D4h ETHERC Delayed collision detect counter register CDCR 32 32 4 to 5 ICLK

000C 01D8h ETHERC Lost carrier counter register LCCR 32 32 4 to 5 ICLK

000C 01DCh ETHERC Carrier not detect counter register CNDCR 32 32 4 to 5 ICLK

000C 01E4h ETHERC CRC error frame receive counter register CEFCR 32 32 4 to 5 ICLK

000C 01E8h ETHERC Frame receive error counter register FRECR 32 32 4 to 5 ICLK

000C 01ECh ETHERC Too-short frame receive counter register TSFRCR 32 32 4 to 5 ICLK

000C 01F0h ETHERC Too-long frame receive counter register TLFRCR 32 32 4 to 5 ICLK

000C 01F4h ETHERC Residual-bit frame receive counter 
register

RFCR 32 32 4 to 5 ICLK

000C 01F8h ETHERC Multicast address frame receive counter 
register

MAFCR 32 32 4 to 5 ICLK

007F C402h FLASH Flash mode register FMODR 8 8 2 to 3 PCLK*8

007F C410h FLASH Flash access status register FASTAT 8 8 2 to 3 PCLK*8

007F C411h FLASH Flash access error interrupt enable 
register

FAEINT 8 8 2 to 3 PCLK*8

007F C412h FLASH Flash ready interrupt enable register FRDYIE 8 8 2 to 3 PCLK*8

007F C440h FLASH Data flash read enable register0 DFLRE0 16 16 2 to 3 PCLK*8

007F C442h FLASH Data flash read enable register1 DFLRE1 16 16 2 to 3 PCLK*8

007F C450h FLASH Data flash programming/erasure enable 
register0

DFLWE0 16 16 2 to 3 PCLK*8

007F C452h FLASH Data flash programming/erasure enable 
register1

DFLWE1 16 16 2 to 3 PCLK*8

007F C454h FLASH FCU RAM enable register FCURAME 16 16 2 to 3 PCLK*8

007F FFB0h FLASH Flash status register 0 FSTATR0 8 8 2 to 3 PCLK*8
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5.3.1 Clock Timing

Table 5.8 Clock Timing
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 to 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL = VSS_USB = 0 V
Ta = -40 to +85C

Item Symbol Min. Max. Unit Test Conditions

BCLK pin output cycle time
[176-pin LFBGA/145-pin TFLGA/144-pin LQFP]

tBcyc 20 125 ns Figure 5.1

BCLK pin output cycle time
[100-pin LQFP/85-pin TFLGA]

tBcyc 40 125 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 tSDcyc 20 125 ns

SDCLK pin output high pulse width tCH 5 — ns

SDCLK pin output low pulse width tCL 5 — ns

SDCLK pin output rising time tCr — 5 ns

SDCLK pin output falling time tCf — 5 ns

Oscillation settling time after reset (crystal) tOSC1 10 — ms Figure 5.2

Oscillation settling time after leaving software standby mode 
(crystal)

tOSC2 10 — ms Figure 5.3

Oscillation settling time after leaving deep software standby mode 
(crystal)

tOSC3 10 — ms Figure 5.4

EXTAL external clock output delay settling time tDEXT 1 — ms Figure 5.2

EXTAL external clock input low pulse width tEXL 30.71 — ns Figure 5.5

EXTAL external clock input high pulse width tEXH 30.71 — ns

EXTAL external clock rising time tEXr — 5 ns

EXTAL external clock falling time tEXf — 5 ns

XCIN sub-clock oscillation settling time tSUBOSC 2 — s Figure 5.6

XCIN sub-clock oscillation frequency fSUB 32.768 — kHz

On-chip oscillator (IWDTCLK) oscillation frequency fIWDTCLK 62.5 187.5 kHz
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5.3.2 Control Signal Timing

Note 1. Both the time and the number of cycles should satisfy the specifications.
Note 2. This is to specify the FCU reset.
Note 3. tIcyc: ICLK cycles

Figure 5.7   Reset Input Timing

Figure 5.8   NMI Interrupt Input Timing

Figure 5.9   IRQ Interrupt Input Timing

Table 5.9 Control Signal Timing
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 to 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL = VSS_USB = 0 V
Ta = -40 to +85C

Item Symbol Min. Max. Unit Test Conditions

RES# pulse width 
(except for programming or erasure of the ROM or data-flash memory 
or blank checking of the data-flash memory)

tRESW
*1 20 — tIcyc

*3 Figure 5.7

1.5 — µs

Internal reset time*2 tRESW2 35 — µs

NMI pulse width tNMIW 200 — ns Figure 5.8

IRQ pulse width tIRQW 200 — ns Figure 5.9

RES#

tRESW

NMI

tNMIW

IRQ

tIRQW
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Figure 5.12   External Bus Timing/Page Read Cycle (Bus Clock Synchronized)

Figure 5.13   External Bus Timing/Page Write Cycle (Bus Clock Synchronized)
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Figure 5.21   SDRAM Space Self-Refresh Bus Timing
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Note 1: Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

SDRAM command

t DQMD t DQMD
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Figure 5.42   RSPI Timing (Slave, CPHA = 1)

Figure 5.43   I2C Bus Interface Input/Output Timing
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Note1: S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

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

Sr *1
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Figure 5.47   RMII Reception Timing (Error Occurrence)

Figure 5.48   MDIO Input Timing (RMII)

Figure 5.49   MDIO Output Timing (RMII)

Figure 5.50   WOL Output Timing (RMII)
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Figure 5.58   Boundary Scan TCK Timing

Figure 5.59   Boundary Scan TRST# Timing

Figure 5.60   Boundary Scan Input/Output Timing
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5.8 Oscillation Stop Detection Timing

Figure 5.66   Oscillation Stop Detection Timing

Table 5.24 Oscillation Stop Detection Circuit Characteristics
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 to 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL = VSS_USB = 0 V
Ta = -40 to +85C

Item Symbol Min. Typ. Max. Unit Test Conditions

Detection time tdr — — 1.0 ms Figure 5.66

Internal oscillation frequency when oscillation 

stop is detected

fMAIN 0.5 — 7.0 MHz

ICLK

Main clock oscillator

Internal oscillation

Nomal operation Abnomal operationOSTDF*

Note : * This indicates the OSTDF flag in the oscillation detection control register (OSTDCR).

tdr


