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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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I/O ports General I/O ports  I/O ports for the 177-pin TFLGA, 176-pin LFBGA and 176-pin LQFP
I/O pins: 133
Input pins: 1
Pull-up resistors: 133
Open-drain outputs: 133
5-V tolerance: 18

 I/O ports for the 145-pin TFLGA and 144-pin LQFP
I/O pins: 111
Input pins: 1
Pull-up resistors: 111
Open-drain outputs: 111
5-V tolerance: 18

 I/O ports for the 100-pin TFLGA (in the planning stage) and 100-pin LQFP
I/O pins: 78
Input pins: 1
Pull-up resistors: 78
Open-drain outputs: 78
5-V tolerance: 17

 I/O ports for the 64-pin TFLGA
I/O pins: 39
Input pin: 1
Pull-up resistors: 39
Open-drain outputs: 39
5-V tolerance: 8

 I/O ports for the 64-pin LQFP
I/O pins: 42
Input pin: 1
Pull-up resistors: 42
Open-drain outputs: 42
5-V tolerance: 8
8-bit port switching function

 I/O ports for the 48-pin LQFP
I/O pins: 30
Input pin: 1
Pull-up resistors: 30
Open-drain outputs: 30
5-V tolerance: 6
8-bit port switching function

Table 1.1 Outline of Specifications (3/6)

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.

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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Note 3. Enabled only for the ROM capacity: 2 Mbytes/1.5 Mbytes
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Table 1.6 List of Pin and Pin Functions (176-Pin LQFP)  (1/5)

Pin Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communications

Interrupt
S12AD,
AD, DA

176-Pin 
LQFP

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

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

1 AVSS0

2 P05 IRQ13 DA1

3 VREFH

4 P03 IRQ11 DA0

5 VREFL

6 P02 TMCI1 SCK6 IRQ10 AN020

7 P01 TMCI0 RXD6/SMISO6/SSCL6 IRQ9 AN019

8 P00 TMRI0 TXD6/SMOSI6/SSDA6 IRQ8 AN018

9 PF5 IRQ4

10 EMLE

11 PJ5

12 VSS

13 PJ3 MTIOC3C CTS6#/RTS6#/CTS0#/
RTS0#/SS6#/SS0#

14 VCL

15 VBATT

16 NC

17 TRST# PF4

18 MD/FINED

19 XCIN

20 XCOUT

21 RES#

22 XTAL P37

23 VSS

24 EXTAL P36

25 VCC

26 P35 NMI

27 P34 MTIOC0A/TMCI3/PO12/
POE2#

SCK6/SCK0/
USB0_DPRPD

IRQ4

28 P33 MTIOC0D/TIOCD0/
TMRI3/PO11/POE3#

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

IRQ3-DS

29 P32 MTIOC0C/TIOCC0/TMO3/
PO10/RTCOUT/RTCIC2

TXD6/TXD0/SMOSI6/
SMOSI0/SSDA6/SSDA0/
CTX0/USB0_VBUSEN/
VSYNC

IRQ2-DS

30 TMS PF3

31 TDI PF2 RXD1/SMISO1/SSCL1

32 P31 MTIOC4D/TMCI2/PO9/
RTCIC1

CTS1#/RTS1#/SS1#/
SSLB0/USB0_DPUPE

IRQ1-DS

33 P30 MTIOC4B/TMRI3/PO8/
RTCIC0/POE8#

RXD1/SMISO1/SSCL1/
MISOB/USB0_DRPD

IRQ0-DS

34 TCK/FINEC PF1 SCK1

35 TDO PF0 TXD1/SMOSI1/SSDA1

36 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB

37 P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#
SMOSI1/SS3#/SSDA1/
MOSIB

38 P25 CS5#/EDACK1 MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/SSCL3/
USB0_DPRPD/HSYNC

ADTRG0#

39 VCC

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

SCK3/USB0_VBUSEN/
PIXCLK
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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.

Note 2. Enabled only for the ROM capacity: 2 Mbytes/1.5 Mbytes

N7 TRDATA3 P55 WAIT#/
EDREQ0

MTIOC4D/TMO3 CRX1/ET_EXOUT IRQ10

N8 VSS

N9 PC7 A23/CS0# MTIOC3A/MTCLKB/
TIOCB6/TMO2/PO31

TXD8/SMOSI8/SSDA8/
MISOA/ET_COL

IRQ14

N10 TRSYNC P82 EDREQ1 MTIOC4A/PO28 TXD10/SMOSI10/SSDA10/
ET_ETXD1/RMII_TXD1

N11 PC3 A19 MTIOC4D/TCLKB/PO24 TXD5/SMOSI5/SSDA5/
IETXD/ET_TX_ER

N12 P75 CS5# PO20 SCK11/ET_ERXD0/
RMII_RXD0

N13 P74 CS4# PO19 CTS11#/RTS11#/SS11#/
ET_ERXD1/RMII_RXD1

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

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)
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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.

Note 2. Enabled only for the ROM capacity: 2 Mbytes/1.5 Mbytes

125 PD1 D1[A1/D1] MTIOC4B/TIOCB7/
TCLKG

MOSIC/CTX0 IRQ1 AN009

126 PD0 D0[A0/D0] TIOCA7 IRQ0 AN008

127 P93 A19 CTS7#/RTS7#/SS7# AN017

128 P92 A18 RXD7/SMISO7/SSCL7 AN016

129 P91 A17 SCK7 AN015

130 VSS

131 P90 A16 TXD7/SMOSI7/SSDA7 AN014

132 VCC

133 P47 IRQ15-DS AN007

134 P46 IRQ14-DS AN006

135 P45 IRQ13-DS AN005

136 P44 IRQ12-DS AN004

137 P43 IRQ11-DS AN003

138 P42 IRQ10-DS AN002

139 P41 IRQ9-DS AN001

140 VREFL0

141 P40 IRQ8-DS AN000

142 VREFH0

143 AVCC0

144 P07 IRQ15 ADTRG0#

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (5/5)

Pin No.

Power Supply 
Clock
System Control I/O Port

Bus
EXDMAC
SDRAMC

Timers Communications

Interrupt

S12AD
AD
DA

144-pin 
LQFP

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

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



R01DS0098EJ0180 Rev.1.80 Page 87 of 208
May 13, 2014

RX63N Group, RX631 Group 4. I/O Registers

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

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 70E6h ICU Interrupt request register 230 IR230 8 8 2 ICLK

0008 70E7h ICU Interrupt request register 231 IR231 8 8 2 ICLK

0008 70E8h ICU Interrupt request register 232 IR232 8 8 2 ICLK

0008 70E9h ICU Interrupt request register 233 IR233 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 70F2h ICU Interrupt request register 242 IR242 8 8 2 ICLK

0008 70F3h ICU Interrupt request register 243 IR243 8 8 2 ICLK

0008 70F4h ICU Interrupt request register 244 IR244 8 8 2 ICLK

0008 70F5h ICU Interrupt request register 245 IR245 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 7121h ICU DTC activation enable register 033 DTCER033 8 8 2 ICLK

0008 7122h ICU DTC activation enable register 034 DTCER034 8 8 2 ICLK

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

0008 7125h ICU DTC activation enable register 037 DTCER037 8 8 2 ICLK

0008 7127h ICU DTC activation enable register 039 DTCER039 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (8/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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0008 71EEh ICU DTC activation enable register 238 DTCER238 8 8 2 ICLK ICUb

0008 71EFh ICU DTC activation enable register 239 DTCER239 8 8 2 ICLK

0008 71F1h ICU DTC activation enable register 241 DTCER241 8 8 2 ICLK

0008 71F2h ICU DTC activation enable register 242 DTCER242 8 8 2 ICLK

0008 71F4h ICU DTC activation enable register 244 DTCER244 8 8 2 ICLK

0008 71F5h ICU DTC activation enable register 245 DTCER245 8 8 2 ICLK

0008 71F7h ICU DTC activation enable register 247 DTCER247 8 8 2 ICLK

0008 71F8h ICU DTC activation enable register 248 DTCER248 8 8 2 ICLK

0008 71FAh ICU DTC activation enable register 250 DTCER250 8 8 2 ICLK

0008 71FBh ICU DTC activation enable register 251 DTCER251 8 8 2 ICLK

0008 7202h ICU Interrupt request enable register 02 IER02 8 8 2 ICLK

0008 7203h ICU Interrupt request enable register 03 IER03 8 8 2 ICLK

0008 7204h ICU Interrupt request enable register 04 IER04 8 8 2 ICLK

0008 7205h ICU Interrupt request enable register 05 IER05 8 8 2 ICLK

0008 7206h ICU Interrupt request enable register 06 IER06 8 8 2 ICLK

0008 7207h ICU Interrupt request enable register 07 IER07 8 8 2 ICLK

0008 7208h ICU Interrupt request enable register 08 IER08 8 8 2 ICLK

0008 7209h ICU Interrupt request enable register 09 IER09 8 8 2 ICLK

0008 720Bh ICU Interrupt request enable register 0B IER0B 8 8 2 ICLK

0008 720Ch ICU Interrupt request enable register 0C IER0C 8 8 2 ICLK

0008 720Dh ICU Interrupt request enable register 0D IER0D 8 8 2 ICLK

0008 720Eh ICU Interrupt request enable register 0E IER0E 8 8 2 ICLK

0008 720Fh ICU Interrupt request enable register 0F IER0F 8 8 2 ICLK

0008 7210h ICU Interrupt request enable register 10 IER10 8 8 2 ICLK

0008 7211h ICU Interrupt request enable register 11 IER11 8 8 2 ICLK

0008 7212h ICU Interrupt request enable register 12 IER12 8 8 2 ICLK

0008 7213h ICU Interrupt request enable register 13 IER13 8 8 2 ICLK

0008 7214h ICU Interrupt request enable register 14 IER14 8 8 2 ICLK

0008 7215h ICU Interrupt request enable register 15 IER15 8 8 2 ICLK

0008 7216h ICU Interrupt request enable register 16 IER16 8 8 2 ICLK

0008 7217h ICU Interrupt request enable register 17 IER17 8 8 2 ICLK

0008 7218h ICU Interrupt request enable register 18 IER18 8 8 2 ICLK

0008 7219h ICU Interrupt request enable register 19 IER19 8 8 2 ICLK

0008 721Ah ICU Interrupt request enable register 1A IER1A 8 8 2 ICLK

0008 721Bh ICU Interrupt request enable register 1B IER1B 8 8 2 ICLK

0008 721Ch ICU Interrupt request enable register 1C IER1C 8 8 2 ICLK

0008 721Dh ICU Interrupt request enable register 1D IER1D 8 8 2 ICLK

0008 721Eh ICU Interrupt request enable register 1E IER1E 8 8 2 ICLK

0008 721Fh ICU Interrupt request enable register 1F IER1F 8 8 2 ICLK

0008 72E0h ICU Software interrupt activation register SWINTR 8 8 2 ICLK

0008 72F0h ICU Fast interrupt set register FIR 16 16 2 ICLK

0008 7300h ICU Interrupt source priority register 000 IPR000 8 8 2 ICLK

0008 7301h ICU Interrupt source priority register 001 IPR001 8 8 2 ICLK

0008 7302h ICU Interrupt source priority register 002 IPR002 8 8 2 ICLK

0008 7303h ICU Interrupt source priority register 003 IPR003 8 8 2 ICLK

0008 7304h ICU Interrupt source priority register 004 IPR004 8 8 2 ICLK

0008 7305h ICU Interrupt source priority register 005 IPR005 8 8 2 ICLK

0008 7306h ICU Interrupt source priority register 006 IPR006 8 8 2 ICLK

0008 7307h ICU Interrupt source priority register 007 IPR007 8 8 2 ICLK

0008 7320h ICU Interrupt source priority register 032 IPR032 8 8 2 ICLK

0008 7321h ICU Interrupt source priority register 033 IPR033 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (11/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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0008 862Ah MTU4 Timer general register D TGRD 16 16 2, 3 PCLKB 2 ICLK MTU2a

0008 862Ch MTU3 Timer status register TSR 8 8 2, 3 PCLKB 2 ICLK

0008 862Dh MTU4 Timer status register TSR 8 8 2, 3 PCLKB 2 ICLK

0008 8630h MTU Timer interrupt skipping set register TITCR 8 8 2, 3 PCLKB 2 ICLK

0008 8631h MTU Timer interrupt skipping counter TITCNT 8 8 2, 3 PCLKB 2 ICLK

0008 8632h MTU Timer buffer transfer set register TBTER 8 8 2, 3 PCLKB 2 ICLK

0008 8634h MTU Timer dead time enable register TDER 8 8 2, 3 PCLKB 2 ICLK

0008 8636h MTU Timer output level buffer register TOLBR 8 8 2, 3 PCLKB 2 ICLK

0008 8638h MTU3 Timer buffer operation transfer mode register TBTM 8 8 2, 3 PCLKB 2 ICLK

0008 8639h MTU4 Timer buffer operation transfer mode register TBTM 8 8 2, 3 PCLKB 2 ICLK

0008 8640h MTU4 Timer A/D converter start request control register TADCR 16 16 2, 3 PCLKB 2 ICLK

0008 8644h MTU4 Timer A/D converter start request cycle set register A TADCORA 16 16 2, 3 PCLKB 2 ICLK

0008 8646h MTU4 Timer A/D converter start request cycle set register B TADCORB 16 16 2, 3 PCLKB 2 ICLK

0008 8648h MTU4 Timer A/D converter start request cycle set buffer 
register A

TADCOBRA 16 16 2, 3 PCLKB 2 ICLK

0008 864Ah MTU4 Timer A/D converter start request cycle set buffer 
register B

TADCOBRB 16 16 2, 3 PCLKB 2 ICLK

0008 8660h MTU Timer waveform control register TWCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8680h MTU Timer start register TSTR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8681h MTU Timer synchronous register TSYR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8684h MTU Timer read/write enable register TRWER 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8690h MTU0 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8691h MTU1 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8692h MTU2 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8693h MTU3 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8694h MTU4 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8695h MTU5 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8700h MTU0 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 8701h MTU0 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 8702h MTU0 Timer I/O control register H TIORH 8 8 2, 3 PCLKB 2 ICLK

0008 8703h MTU0 Timer I/O control register L TIORL 8 8 2, 3 PCLKB 2 ICLK

0008 8704h MTU0 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK

0008 8705h MTU0 Timer status register TSR 8 8 2, 3 PCLKB 2 ICLK

0008 8706h MTU0 Timer counter TCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8708h MTU0 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK

0008 870Ah MTU0 Timer general register B TGRB 16 16 2, 3 PCLKB 2 ICLK

0008 870Ch MTU0 Timer general register C TGRC 16 16 2, 3 PCLKB 2 ICLK

0008 870Eh MTU0 Timer general register D TGRD 16 16 2, 3 PCLKB 2 ICLK

0008 8720h MTU0 Timer general register E TGRE 16 16 2, 3 PCLKB 2 ICLK

0008 8722h MTU0 Timer general register F TGRF 16 16 2, 3 PCLKB 2 ICLK

0008 8724h MTU0 Timer interrupt enable register2 TIER2 8 8 2, 3 PCLKB 2 ICLK

0008 8726h MTU0 Timer buffer operation transfer mode register TBTM 8 8 2, 3 PCLKB 2 ICLK

0008 8780h MTU1 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 8781h MTU1 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 8782h MTU1 Timer I/O control register TIOR 8 8 2, 3 PCLKB 2 ICLK

0008 8784h MTU1 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK

0008 8785h MTU1 Timer status register TSR 8 8 2, 3 PCLKB 2 ICLK

0008 8786h MTU1 Timer counter TCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8788h MTU1 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK

0008 878Ah MTU1 Timer general register B TGRB 16 16 2, 3 PCLKB 2 ICLK

0008 8790h MTU1 Timer input capture control register TICCR 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (22/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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0008 9034h S12AD A/D data register 10 ADDR10 16 16 2, 3 PCLKB 2 ICLK S12ADa

0008 9036h S12AD A/D data register 11 ADDR11 16 16 2, 3 PCLKB 2 ICLK

0008 9038h S12AD A/D data register 12 ADDR12 16 16 2, 3 PCLKB 2 ICLK

0008 903Ah S12AD A/D data register 13 ADDR13 16 16 2, 3 PCLKB 2 ICLK

0008 903Ch S12AD A/D data register 14 ADDR14 16 16 2, 3 PCLKB 2 ICLK

0008 903Eh S12AD A/D data register 15 ADDR15 16 16 2, 3 PCLKB 2 ICLK

0008 9040h S12AD A/D data register 16 ADDR16 16 16 2, 3 PCLKB 2 ICLK

0008 9042h S12AD A/D data register 17 ADDR17 16 16 2, 3 PCLKB 2 ICLK

0008 9044h S12AD A/D data register 18 ADDR18 16 16 2, 3 PCLKB 2 ICLK

0008 9046h S12AD A/D data register 19 ADDR19 16 16 2, 3 PCLKB 2 ICLK

0008 9048h S12AD A/D data register 20 ADDR20 16 16 2, 3 PCLKB 2 ICLK

0008 9060h S12AD A/D sampling state register01 ADSSTR01 16 16 2, 3 PCLKB 2 ICLK

0008 9070h S12AD A/D sampling state register 23 ADSSTR23 16 16 2, 3 PCLKB 2 ICLK

0008 9800h AD A/D data register A ADDRA 16 16 2, 3 PCLKB 2 ICLK ADb

0008 9802h AD A/D data register B ADDRB 16 16 2, 3 PCLKB 2 ICLK

0008 9804h AD A/D data register C ADDRC 16 16 2, 3 PCLKB 2 ICLK

0008 9806h AD A/D data register D ADDRD 16 16 2, 3 PCLKB 2 ICLK

0008 9808h AD A/D data register E ADDRE 16 16 2, 3 PCLKB 2 ICLK

0008 980Ah AD A/D data register F ADDRF 16 16 2, 3 PCLKB 2 ICLK

0008 980Ch AD A/D data register G ADDRG 16 16 2, 3 PCLKB 2 ICLK

0008 980Eh AD A/D data register H ADDRH 16 16 2, 3 PCLKB 2 ICLK

0008 9810h AD A/D control/status register ADCSR 8 8 2, 3 PCLKB 2 ICLK

0008 9811h AD A/D control register ADCR 8 8 2, 3 PCLKB 2 ICLK

0008 9812h AD A/D control register 2 ADCR2 8 8 2, 3 PCLKB 2 ICLK

0008 9813h AD A/D sampling state register ADSSTR 8 8 2, 3 PCLKB 2 ICLK

0008 981Fh AD A/D self-diagnostic register ADDIAGR 8 8 2, 3 PCLKB 2 ICLK

0008 A000h SCI0 Serial mode register SMR 8 8 2, 3 PCLKB 2 ICLK SCIc, SCId

0008 A001h SCI0 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK

0008 A002h SCI0 Serial control register SCR 8 8 2, 3 PCLKB 2 ICLK

0008 A003h SCI0 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK

0008 A004h SCI0 Serial status register SSR 8 8 2, 3 PCLKB 2 ICLK

0008 A005h SCI0 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK

0008 A006h SCI0 Smart card mode register SCMR 8 8 2, 3 PCLKB 2 ICLK

0008 A007h SCI0 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2 ICLK

0008 A008h SCI0 Noise filter setting register SNFR 8 8 2, 3 PCLKB 2 ICLK

0008 A009h SCI0 I2C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK

0008 A00Ah SCI0 I2C mode register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK

0008 A00Bh SCI0 I2C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK

0008 A00Ch SCI0 I2C status register SISR 8 8 2, 3 PCLKB 2 ICLK

0008 A00Dh SCI0 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK

0008 A020h SCI1 Serial mode register SMR 8 8 2, 3 PCLKB 2 ICLK

0008 A021h SCI1 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK

0008 A022h SCI1 Serial control register SCR 8 8 2, 3 PCLKB 2 ICLK

0008 A023h SCI1 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK

0008 A024h SCI1 Serial status register SSR 8 8 2, 3 PCLKB 2 ICLK

0008 A025h SCI1 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK

0008 A026h SCI1 Smart card mode register SCMR 8 8 2, 3 PCLKB 2 ICLK

0008 A027h SCI1 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2 ICLK

0008 A028h SCI1 Noise filter setting register SNFR 8 8 2, 3 PCLKB 2 ICLK

0008 A029h SCI1 I2C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK

0008 A02Ah SCI1 I2C mode register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (24/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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000A 003Ah USB0 BEMP interrupt enable register BEMPENB 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

USBa

000A 003Ch USB0 SOF output configuration register SOFCFG 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0040h USB0 Interrupt status register 0 INTSTS0 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0042h USB0 Interrupt status register 1 INTSTS1 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0046h USB0 BRDY interrupt status register BRDYSTS 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0048h USB0 NRDY interrupt status register NRDYSTS 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 004Ah USB0 BEMP interrupt status register BEMPSTS 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 004Ch USB0 Frame number register FRMNUM 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 004Eh USB0 Device state changing register DVCHGR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

USBa

000A 0050h USB0 USB address register USBADDR 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) (39/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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Figure 5.1 Reset Input Timing at Power-On

Figure 5.2 Reset Input Timing
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Note: tIICcyc: RIIC internal reference clock (IIC) Cycle
Note 1. The value within parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 11b while the digital filter is enabled by 

the setting ICFER.NFE = 1.
Note 2. Cb is the total capacitance of the bus lines.

Table 5.23 Timing of On-Chip Peripheral Modules (5)
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
PCLK = 8 to 50 MHz
Ta = Topr
High drive output is selected by the drive capacity control register.

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

RIIC
(Standard-mode, 
SMBus)
ICFER.FMPE = 0

SCL input cycle time tSCL 6(12) × tIICcyc + 1300 — ns Figure 5.47

SCL input high pulse width tSCLH 3(6) × tIICcyc + 300 — ns

SCL input low pulse width tSCLL 3(6) × tIICcyc + 300 — ns

SCL, SDA input rise time tSr — 1000 ns

SCL, SDA input fall time tSf — 300 ns

SCL, SDA input spike pulse removal time tSP 0 1(4) × tIICcyc ns

SDA input bus free time tBUF 3(6) × tIICcyc + 300 — ns

Start condition input hold time tSTAH tIICcyc + 300 — ns

Restart condition input setup time tSTAS 1000 — ns

Stop condition input setup time tSTOS 1000 — ns

Data input setup time tSDAS tIICcyc + 50 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

RIIC
(Fast-mode)

SCL input cycle time tSCL 6(12) × tIICcyc + 600 — ns

SCL input high pulse width tSCLH 3(6) × tIICcyc + 300 — ns

SCL input low pulse width tSCLL 3(6) × tIICcyc + 300 — ns

SCL, SDA input rise time tSr 20 + 0.1Cb 300 ns

SCL, SDA input fall time tSf 20 + 0.1Cb 300 ns

SCL, SDA input spike pulse removal time tSP 0 1(4) × tIICcyc ns

SDA input bus free time tBUF 3(6) × tIICcyc + 300 — ns

Start condition input hold time tSTAH tIICcyc + 300 — ns

Restart condition input setup time tSTAS 300 — ns

Stop condition input setup time tSTOS 300 — ns

Data input setup time tSDAS tIICcyc + 50 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF
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Note: tIICcyc: RIIC internal reference clock (IIC) Cycle, tPcyc: PCLK cycle
Note 1. The value in parentheses is used when ICMR3.NF[1:0] are set to 11b while a digital filter is enabled with ICFER.NFE = 1.
Note 2. Cb indicates the total capacity of the bus line.

Table 5.24 Timing of On-Chip Peripheral Modules (6)
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
PCLK = 8 to 50 MHz
Ta = Topr
High drive output is selected by the drive capacity control register.

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

RIIC 
(Fast-mode+)
ICFER.FMPE = 1

SCL input cycle time tSCL 6(12) × tIICcyc + 240 — ns Figure 
5.47

SCL input high pulse width tSCLH 3(6) × tIICcyc + 120 — ns

SCL input low pulse width tSCLL 3(6) × tIICcyc + 120 — ns

SCL, SDA input rise time tSr — 120 ns

SCL, SDA input fall time tSf — 120 ns

SCL, SDA input spike pulse removal time tSP 0 1(4) × tIICcyc ns

SDA input bus free time tBUF 3(6) × tIICcyc + 120 — ns

Start condition input hold time tSTAH tIICcyc + 120 — ns

Restart condition input setup time tSTAS 120 — ns

Stop condition input setup time tSTOS 120 — ns

Data input setup time tSDAS tIICcyc + 120 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 550 pF

Simple IIC
(Standard-mode)

SDA input rise time tSr — 1000 ns

SDA input fall time tSf — 300 ns

SDA input spike pulse removal time tSP 0 4 × tIICcyc ns

Data input setup time tSDAS 250 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

Simple IIC
(Fast-mode)

SCL, SDA input rise time tSr 20 + 0.1Cb 300 ns

SCL, SDA input fall time tSf 20 + 0.1Cb 300 ns

SCL, SDA input spike pulse removal time tSP 0 4 × tIICcyc ns

Data input setup time tSDAS 100 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF
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Figure 5.50 RMII Reception Timing (Normal Operation)

Figure 5.51 RMII Reception Timing (Error Occurrence)

Figure 5.52 WOL Output Timing (RMII)
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Figure 5.60 PDC Output Clock Characteristic
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Output load condition: VOH = VCC × 0.7, VOL= VCC × 0.3, IOH = -0.1 mA, IOL= 1.0 mA, C = 15 pF
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Figure C 176-pin LQFP (PLQP0176KB-A)

NOTE)
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Figure E 144-pin LQFP (PLQP0144KA-A)
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Figure G 100-pin LQFP (PLQP0100KB-A)
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General Precautions in the Handling of MPU/MCU Products 
 
The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes on the 
products covered by this document, refer to the relevant sections of the document as well as any technical updates that 
have been issued for the products. 
 

1.  Handling of Unused Pins 
Handle unused pins in accordance with the directions given under Handling of Unused Pins in the 
manual. 
⎯ The input pins of CMOS products are generally in the high-impedance state. In operation with an 

unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an 
associated shoot-through current flows internally, and malfunctions occur due to the false 
recognition of the pin state as an input signal become possible. Unused pins should be handled as 
described under Handling of Unused Pins in the manual. 

2.  Processing at Power-on 
The state of the product is undefined at the moment when power is supplied. 
⎯ The states of internal circuits in the LSI are indeterminate and the states of register settings and 

pins are undefined at the moment when power is supplied. 
In a finished product where the reset signal is applied to the external reset pin, the states of pins 
are not guaranteed from the moment when power is supplied until the reset process is completed. 
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function 
are not guaranteed from the moment when power is supplied until the power reaches the level at 
which resetting has been specified. 

3.  Prohibition of Access to Reserved Addresses 
Access to reserved addresses is prohibited. 
⎯ The reserved addresses are provided for the possible future expansion of functions. Do not access 

these addresses; the correct operation of LSI is not guaranteed if they are accessed. 
4.  Clock Signals 

After applying a reset, only release the reset line after the operating clock signal has become stable. 
When switching the clock signal during program execution, wait until the target clock signal has 
stabilized. 
⎯ When the clock signal is generated with an external resonator (or from an external oscillator) 

during a reset, ensure that the reset line is only released after full stabilization of the clock signal. 
Moreover, when switching to a clock signal produced with an external resonator (or by an external 
oscillator) while program execution is in progress, wait until the target clock signal is stable. 

5.  Differences between Products 
Before changing from one product to another, i.e. to a product with a different part number, confirm 
that the change will not lead to problems. 
⎯ The characteristics of an MPU or MCU in the same group but having a different part number may 

differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect 
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity 
to noise, and amount of radiated noise. When changing to a product with a different part number, 
implement a system-evaluation test for the given product. 

 


