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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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R32C/117 Group 1.  Overview

Notes:
1. The old package codes are as follows:

PLQP0100KB-A: 100P6Q-A; PLQP0144KA-A: 144P6Q-A
2. “8 Kbytes” in the ROM capacity indicates the data flash memory capacity.

Table 1.6 R32C/117 Group Product List for High Speed Version (2/2)           As of February, 2013

Part Number Package Code (1) ROM Capacity (2) RAM Capacity Remarks

R5F6417BHNFB (P)

PLQP0100KB-A
128 Kbytes
+ 8 Kbytes

20 Kbytes

-20°C to 85°C (N version)

R5F6417BHDFB -40°C to 85°C (D version)

R5F6417BHPFB -40°C to 85°C (P version)

R5F6417AHNFB (P)

PLQP0100KB-A
256 Kbytes
+ 8 Kbytes

-20°C to 85°C (N version)

R5F6417AHDFB -40°C to 85°C (D version)

R5F6417AHPFB -40°C to 85°C (P version)

R5F64175HNFD (P)

PLQP0144KA-A

384 Kbytes
+ 8 Kbytes

40 Kbytes

-20°C to 85°C (N version)

R5F64175HDFD -40°C to 85°C (D version)

R5F64175HPFD -40°C to 85°C (P version)

R5F64175HNFB (P)

PLQP0100KB-A

-20°C to 85°C (N version)

R5F64175HDFB -40°C to 85°C (D version)

R5F64175HPFB -40°C to 85°C (P version)

R5F64176HNFD (P)

PLQP0144KA-A

512 Kbytes
+ 8 Kbytes

-20°C to 85°C (N version)

R5F64176HDFD -40°C to 85°C (D version)

R5F64176HPFD -40°C to 85°C (P version)

R5F64176HNFB (P)

PLQP0100KB-A

-20°C to 85°C (N version)

R5F64176HDFB -40°C to 85°C (D version)

R5F64176HPFB -40°C to 85°C (P version)

R5F64177HNFD (P)

PLQP0144KA-A

640 Kbytes
+ 8 Kbytes

48 Kbytes

-20°C to 85°C (N version)

R5F64177HDFD -40°C to 85°C (D version)

R5F64177HPFD -40°C to 85°C (P version)

R5F64177HNFB (P)

PLQP0100KB-A

-20°C to 85°C (N version)

R5F64177HDFB -40°C to 85°C (D version)

R5F64177HPFB -40°C to 85°C (P version)

R5F64178HNFD (P)

PLQP0144KA-A

768 Kbytes
+ 8 Kbytes

63 Kbytes

-20°C to 85°C (N version)

R5F64178HDFD -40°C to 85°C (D version)

R5F64178HPFD -40°C to 85°C (P version)

R5F64178HNFB (P)

PLQP0100KB-A

-20°C to 85°C (N version)

R5F64178HDFB -40°C to 85°C (D version)

R5F64178HPFB -40°C to 85°C (P version)

R5F64179HNFD (P)

PLQP0144KA-A

1 Mbyte
+ 8 Kbytes

-20°C to 85°C (N version)

R5F64179HDFD -40°C to 85°C (D version)

R5F64179HPFD -40°C to 85°C (P version)

R5F64179HNFB (P)

PLQP0100KB-A

-20°C to 85°C (N version)

R5F64179HDFB -40°C to 85°C (D version)

R5F64179HPFB -40°C to 85°C (P version)

(P): On planning phase 
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Figure 1.1 Part Numbering

Part Number

R5 F 64 17 9 H P XXX FD

Package Code
FB : PLQP0100KB-A
FD : PLQP0144KA-A

ROM Number
Omitted in the flash memory version

ROM/RAM Capacity
B : 128 KB/20 KB
A : 256 KB/20 KB
5 : 384 KB/40 KB
6 : 512 KB/40 KB
7 : 640 KB/48 KB
8 : 768 KB/63 KB
9 : 1 MB/63 KB

Temperature Code
N : -20°C to 85°C
D : -40°C to 85°C
P : -40°C to 85°C

Memory Type
F : Flash memory version

R32C/117 Group

R32C/100 Series

Rated Operating Frequency
H : 64 MHz (High speed version)

   None : 50 MHz (Normal speed version)



R01DS0064EJ0120 Rev.1.20 Page 16 of 109
Feb 6, 2013

R32C/117 Group 1.  Overview

Table 1.11 Pin Characteristics for the 100-pin Package (1/3)

Pin 
No.

Control 
Pin

Port
Interrupt 

Pin
Timer Pin UART/CAN Module Pin Intelligent I/O Pin

Analog 
Pin

Bus Control 
Pin

1 P9_4 TB4IN CTS4/RTS4/SS4 DA1

2 P9_3 TB3IN DA0

3 VDC0

4 P9_1

5 VDC1

6 NSD

7 CNVSS

8 XCIN P8_7

9 XCOUT P8_6

10 RESET

11 XOUT

12 VSS

13 XIN

14 VCC

15 P8_5 NMI

16 P8_4 INT2

17 P8_3 INT1 CAN0IN/CAN0WU

18 P8_2 INT0 CAN0OUT

19 P8_1 TA4IN/U CTS5/RTS5/SS5 IIO1_5/UD0B/UD1B

20 P8_0 TA4OUT/U RXD5/SCL5/STXD5 UD0A/UD1A

21 P7_7 TA3IN CLK5/CAN0IN/
CAN0WU

IIO1_4/UD0B/UD1B

22 P7_6 TA3OUT TXD5/SDA5/SRXD5/
CTS8/RTS8/CAN0OUT

IIO1_3/UD0A/UD1A

23 P7_5 TA2IN/W RXD8 IIO1_2

24 P7_4 TA2OUT/W CLK8 IIO1_1

25 P7_3 TA1IN/V CTS2/RTS2/SS2/TXD8 IIO1_0

26 P7_2 TA1OUT/V CLK2

27 P7_1 TA0IN/
TB5IN

RXD2/SCL2/STXD2/
MSCL

IIO1_7/OUTC2_2/
ISRXD2/IEIN

28 P7_0 TA0OUT TXD2/SDA2/SRXD2/
MSDA

IIO1_6/OUTC2_0/
ISTXD2/IEOUT

29 P6_7 TXD1/SDA1/SRXD1

30 P6_6 RXD1/SCL1/STXD1

31 P6_5 CLK1

32 P6_4 CTS1/RTS1/SS1 OUTC2_1/ISCLK2

33 P6_3 TXD0/SDA0/SRXD0

34 P6_2 TB2IN RXD0/SCL0/STXD0

35 P6_1 TB1IN CLK0

36 P6_0 TB0IN CTS0/RTS0/SS0

37 P5_7 CTS7/RTS7 RDY/CS3

38 P5_6 RXD7 ALE/CS2
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Notes:
1. Port P9_1 in the 100-pin package is an input-only port.
2. Ports P9_0, P9_2, and P11 to P15 are available in the 144-pin package only.

Table 1.16 Pin Definitions and Functions (3/4)

Function Symbol I/O Description

I/O port (1, 2) P0_0 to P0_7,
P1_0 to P1_7,
P2_0 to P2_7,
P3_0 to P3_7,
P4_0 to P4_7,
P5_0 to P5_7,
P6_0 to P6_7,
P7_0 to P7_7,
P8_0 to P8_4,
P8_6, P8_7,
P9_0 to P9_7,
P10_0 to P10_7,
P11_0 to P11_4,
P12_0 to P12_7,
P13_0 to P13_7,
P14_3 to P14_6,
P15_0 to P15_7

I/O

I/O ports in CMOS. Each port can be programmed to input 
or output under the control of the direction register.
Some ports are 5 V tolerant inputs. 
Pull-up resistors and N-channel open drain setting can be 
enabled on some ports. Refer to Table 1.18 “Pin 
Specifications” for details

Input port (2) P9_1 (for 100-pin 
package)
P14_1 (for 144-
pin package)

I

Input port in CMOS
Pull-up resistor is selectable.
Refer to Table 1.18 “Pin Specifications” for details

Timer A TA0OUT to
TA4OUT

I/O
Timers A0 to A4 input/output

TA0IN to TA4IN I Timers A0 to A4 input

Timer B TB0IN to TB5IN I Timers B0 to B5 input

Three-phase 
motor control 
timer output

U, U, V, V, W, W
O

Three-phase motor control timer output

Serial interface CTS0 to CTS8 I Handshake input

RTS0 to RTS8 O Handshake output

CLK0 to CLK8 I/O Transmit/receive clock input/output

RXD0 to RXD8 I Serial data input

TXD0 to TXD8 O Serial data output

I2C-bus
(simplified)

SDA0 to SDA6 I/O Serial data input/output

SCL0 to SCL6 I/O Transmit/receive clock input/output

Serial interface 
special functions

STXD0 to
STXD6

O
Serial data output in slave mode

SRXD0 to 
SRXD6

I
Serial data input in slave mode

SS0 to SS6 I Input to control serial interface special functions
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Notes:
1. Pins AN15_0 to AN15_7 are available in the 144-pin package only.
2. Pins OUTC2_3 to OUTC2_7 are available in the 144-pin package only.

Table 1.17 Pin Definitions and Functions (4/4)

Function Symbol I/O Description

A/D converter AN_0 to AN_7,
AN0_0 to AN0_7,
AN2_0 to AN2_7,
AN15_0 to 

AN15_7 (1)

I

Analog input for the A/D converter

ADTRG I External trigger input for the A/D converter

ANEX0
I/O

Expanded analog input for the A/D converter and output in 
external op-amp connection mode

ANEX1 I Expanded analog input for the A/D converter

D/A converter DA0, DA1 O Output for the D/A converter

Reference voltage 
input

VREF
I

Reference voltage input for the A/D converter and D/A 
converter

Intelligent I/O IIO0_0 to IIO0_7
I/O

Input/output for Intelligent I/O group 0. Either input capture 
or output compare is selectable

IIO1_0 to IIO1_7
I/O

Input/output for Intelligent I/O group 1. Either input capture 
or output compare is selectable

UD0A, UD0B,
UD1A, UD1B

I
Input for the two-phase encoder

OUTC2_0 to 

OUTC2_7 (2)
O

Output for OC (output compare) of Intelligent I/O group 2

ISCLK2 I/O Clock input/output for the serial interface

ISRXD2 I Receive data input for the serial interface

ISTXD2 O Transmit data output for the serial interface

IEIN I Receive data input for the serial interface

IEOUT O Transmit data output for the serial interface

Multi-master I2C-
bus

MSDA I/O Serial data input/output

MSCL I/O Transmit/receive clock input/output

CAN Module CAN0IN I Receive data input for the CAN communications

CAN0OUT O Transmit data output for the CAN communications

CAN0WU I Input for the CAN wake-up interrupt
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4. Special Function Registers (SFRs)
SFRs are memory-mapped peripheral registers that control the operation of peripherals. Table 4.1 SFR List
(1) to Table 4.39 SFR List (39) list the SFR details.

Table 4.1 SFR List (1)
Address Register Symbol Reset Value

000000h
000001h
000002h
000003h
000004h Clock Control Register CCR 0001 1000b
000005h
000006h Flash Memory Control Register FMCR 0000 0001b
000007h Protect Release Register PRR 00h
000008h
000009h
00000Ah
00000Bh
00000Ch
00000Dh
00000Eh
00000Fh
000010h External Bus Control Register 3/Flash Memory Rewrite Bus 

Control Register 3
EBC3/FEBC3 0000h

000011h
000012h Chip Selects 2 and 3 Boundary Setting Register CB23 00h
000013h
000014h External Bus Control Register 2 EBC2 0000h
000015h
000016h Chip Selects 1 and 2 Boundary Setting Register CB12 00h
000017h
000018h External Bus Control Register 1 EBC1 0000h
000019h
00001Ah Chip Selects 0 and 1 Boundary Setting Register CB01 00h
00001Bh
00001Ch External Bus Control Register 0/Flash Memory Rewrite Bus 

Control Register 0
EBC0/FEBC0 0000h

00001Dh
00001Eh Peripheral Bus Control Register PBC 0504h
00001Fh

000020h to
00005Fh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.2 SFR List (2)
Address Register Symbol Reset Value

000060h
000061h Timer B5 Interrupt Control Register TB5IC XXXX X000b
000062h UART5 Transmit/NACK Interrupt Control Register S5TIC XXXX X000b
000063h UART2 Receive/ACK Interrupt Control Register/I2C-bus Line 

Interrupt Control Register
S2RIC/I2CLIC XXXX X000b

000064h UART6 Transmit/NACK Interrupt Control Register S6TIC XXXX X000b
000065h UART3 Receive/ACK Interrupt Control Register S3RIC XXXX X000b
000066h UART5/6 Bus Collision, START Condition/STOP Condition 

Detection Interrupt Control Register
BCN5IC/BCN6IC XXXX X000b

000067h UART4 Receive/ACK Interrupt Control Register S4RIC XXXX X000b
000068h DMA0 Transfer Complete Interrupt Control Register DM0IC XXXX X000b
000069h UART0/3 Bus Collision, START Condition/STOP Condition 

Detection Interrupt Control Register
BCN0IC/BCN3IC XXXX X000b

00006Ah DMA2 Transfer Complete Interrupt Control Register DM2IC XXXX X000b
00006Bh A/D Converter 0 Convert Completion Interrupt Control Register AD0IC XXXX X000b
00006Ch Timer A0 Interrupt Control Register TA0IC XXXX X000b
00006Dh Intelligent I/O Interrupt Control Register 0 IIO0IC XXXX X000b
00006Eh Timer A2 Interrupt Control Register TA2IC XXXX X000b
00006Fh Intelligent I/O Interrupt Control Register 2 IIO2IC XXXX X000b
000070h Timer A4 Interrupt Control Register TA4IC XXXX X000b
000071h Intelligent I/O Interrupt Control Register 4 IIO4IC XXXX X000b
000072h UART0 Receive/ACK Interrupt Control Register S0RIC XXXX X000b
000073h Intelligent I/O Interrupt Control Register 6 IIO6IC XXXX X000b
000074h UART1 Receive/ACK Interrupt Control Register S1RIC XXXX X000b
000075h Intelligent I/O Interrupt Control Register 8 IIO8IC XXXX X000b
000076h Timer B1 Interrupt Control Register TB1IC XXXX X000b
000077h Intelligent I/O Interrupt Control Register 10 IIO10IC XXXX X000b
000078h Timer B3 Interrupt Control Register TB3IC XXXX X000b
000079h
00007Ah INT5 Interrupt Control Register INT5IC XX00 X000b
00007Bh CAN0 Wake-up Interrupt Control Register C0WIC XXXX X000b
00007Ch INT3 Interrupt Control Register INT3IC XX00 X000b
00007Dh
00007Eh INT1 Interrupt Control Register INT1IC XX00 X000b
00007Fh
000080h
000081h UART2 Transmit/NACK Interrupt Control Register/I2C-bus 

Interrupt Control Register
S2TIC/I2CIC XXXX X000b

000082h UART5 Receive/ACK Interrupt Control Register S5RIC XXXX X000b
000083h UART3 Transmit/NACK Interrupt Control Register S3TIC XXXX X000b
000084h UART6 Receive/ACK Interrupt Control Register S6RIC XXXX X000b
000085h UART4 Transmit/NACK Interrupt Control Register S4TIC XXXX X000b
000086h
000087h UART2 Bus Collision, START Condition/STOP Condition 

Detection Interrupt Control Register
BCN2IC XXXX X000b

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.3 SFR List (3)
Address Register Symbol Reset Value

000088h DMA1 Transfer Complete Interrupt Control Register DM1IC XXXX X000b
000089h UART1/4 Bus Collision, START Condition/STOP Condition 

Detection Interrupt Control Register
BCN1IC/BCN4IC XXXX X000b

00008Ah DMA3 Transfer Complete Interrupt Control Register DM3IC XXXX X000b
00008Bh Key Input Interrupt Control Register KUPIC XXXX X000b
00008Ch Timer A1 Interrupt Control Register TA1IC XXXX X000b
00008Dh Intelligent I/O Interrupt Control Register 1 IIO1IC XXXX X000b
00008Eh Timer A3 Interrupt Control Register TA3IC XXXX X000b
00008Fh Intelligent I/O Interrupt Control Register 3 IIO3IC XXXX X000b
000090h UART0 Transmit/NACK Interrupt Control Register S0TIC XXXX X000b
000091h Intelligent I/O Interrupt Control Register 5 IIO5IC XXXX X000b
000092h UART1 Transmit/NACK Interrupt Control Register S1TIC XXXX X000b
000093h Intelligent I/O Interrupt Control Register 7 IIO7IC XXXX X000b
000094h Timer B0 Interrupt Control Register TB0IC XXXX X000b
000095h Intelligent I/O Interrupt Control Register 9 IIO9IC XXXX X000b
000096h Timer B2 Interrupt Control Register TB2IC XXXX X000b
000097h Intelligent I/O Interrupt Control Register 11 IIO11IC XXXX X000b
000098h Timer B4 Interrupt Control Register TB4IC XXXX X000b
000099h
00009Ah INT4 Interrupt Control Register INT4IC XX00 X000b
00009Bh
00009Ch INT2 Interrupt Control Register INT2IC XX00 X000b
00009Dh
00009Eh INT0 Interrupt Control Register INT0IC XX00 X000b
00009Fh
0000A0h Intelligent I/O Interrupt Request Register 0 IIO0IR 0000 0XX1b
0000A1h Intelligent I/O Interrupt Request Register 1 IIO1IR 0000 0XX1b
0000A2h Intelligent I/O Interrupt Request Register 2 IIO2IR 0000 0X01b
0000A3h Intelligent I/O Interrupt Request Register 3 IIO3IR 0000 XXX1b
0000A4h Intelligent I/O Interrupt Request Register 4 IIO4IR 000X 0XX1b
0000A5h Intelligent I/O Interrupt Request Register 5 IIO5IR 000X 0XX1b
0000A6h Intelligent I/O Interrupt Request Register 6 IIO6IR 000X 0XX1b
0000A7h Intelligent I/O Interrupt Request Register 7 IIO7IR X00X 0XX1b
0000A8h Intelligent I/O Interrupt Request Register 8 IIO8IR XX0X 0XX1b
0000A9h Intelligent I/O Interrupt Request Register 9 IIO9IR 0X00 0XX1b
0000AAh Intelligent I/O Interrupt Request Register 10 IIO10IR 0X00 0XX1b
0000ABh Intelligent I/O Interrupt Request Register 11 IIO11IR 0X00 0XX1b
0000ACh
0000ADh
0000AEh
0000AFh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.7 SFR List (7)
Address Register Symbol Reset Value

000140h Group 2 Waveform Generation Register 0 G2PO0 XXXXh
000141h
000142h Group 2 Waveform Generation Register 1 G2PO1 XXXXh
000143h
000144h Group 2 Waveform Generation Register 2 G2PO2 XXXXh
000145h
000146h Group 2 Waveform Generation Register 3 G2PO3 XXXXh
000147h
000148h Group 2 Waveform Generation Register 4 G2PO4 XXXXh
000149h
00014Ah Group 2 Waveform Generation Register 5 G2PO5 XXXXh
00014Bh
00014Ch Group 2 Waveform Generation Register 6 G2PO6 XXXXh
00014Dh
00014Eh Group 2 Waveform Generation Register 7 G2PO7 XXXXh
00014Fh
000150h Group 2 Waveform Generation Control Register 0 G2POCR0 0000 0000b
000151h Group 2 Waveform Generation Control Register 1 G2POCR1 0000 0000b
000152h Group 2 Waveform Generation Control Register 2 G2POCR2 0000 0000b
000153h Group 2 Waveform Generation Control Register 3 G2POCR3 0000 0000b
000154h Group 2 Waveform Generation Control Register 4 G2POCR4 0000 0000b
000155h Group 2 Waveform Generation Control Register 5 G2POCR5 0000 0000b
000156h Group 2 Waveform Generation Control Register 6 G2POCR6 0000 0000b
000157h Group 2 Waveform Generation Control Register 7 G2POCR7 0000 0000b
000158h
000159h
00015Ah
00015Bh
00015Ch
00015Dh
00015Eh
00015Fh
000160h Group 2 Base Timer Register G2BT XXXXh
000161h
000162h Group 2 Base Timer Control Register 0 G2BCR0 0000 0000b
000163h Group 2 Base Timer Control Register 1 G2BCR1 0000 0000b
000164h Base Timer Start Register BTSR XXXX 0000b
000165h
000166h Group 2 Function Enable Register G2FE 00h
000167h Group 2 RTP Output Buffer Register G2RTP 00h
000168h
000169h
00016Ah Group 2 Serial Interface Mode Register G2MR 00XX X000b
00016Bh Group 2 Serial Interface Control Register G2CR 0000 X110b
00016Ch Group 2 SI/O Transmit Buffer Register G2TB XXXXh
00016Dh
00016Eh Group 2 SI/O Receive Buffer Register G2RB XXXXh
00016Fh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.20 SFR List (20)
Address Register Symbol Reset Value

040094h
040095h
040096h
040097h Three-phase Output Buffer Control Register IOBC 0XXX XXXXb
040098h Input Function Select Register 0 IFS0 X000 0000b
040099h Input Function Select Register 1 IFS1 XXXX X0X0b
04009Ah Input Function Select Register 2 IFS2 0000 00X0b
04009Bh Input Function Select Register 3 IFS3 XXXX XX00b
04009Ch
04009Dh
04009Eh
04009Fh
0400A0h Port P0_0 Function Select Register P0_0S 0XXX X000b
0400A1h Port P1_0 Function Select Register P1_0S XXXX X000b
0400A2h Port P0_1 Function Select Register P0_1S 0XXX X000b
0400A3h Port P1_1 Function Select Register P1_1S XXXX X000b
0400A4h Port P0_2 Function Select Register P0_2S 0XXX X000b
0400A5h Port P1_2 Function Select Register P1_2S XXXX X000b
0400A6h Port P0_3 Function Select Register P0_3S 0XXX X000b
0400A7h Port P1_3 Function Select Register P1_3S XXXX X000b
0400A8h Port P0_4 Function Select Register P0_4S 0XXX X000b
0400A9h Port P1_4 Function Select Register P1_4S XXXX X000b
0400AAh Port P0_5 Function Select Register P0_5S 0XXX X000b
0400ABh Port P1_5 Function Select Register P1_5S XXXX X000b
0400ACh Port P0_6 Function Select Register P0_6S 0XXX X000b
0400ADh Port P1_6 Function Select Register P1_6S XXXX X000b
0400AEh Port P0_7 Function Select Register P0_7S 0XXX X000b
0400AFh Port P1_7 Function Select Register P1_7S XXXX X000b
0400B0h Port P2_0 Function Select Register P2_0S 0XXX X000b
0400B1h Port P3_0 Function Select Register P3_0S XXXX X000b
0400B2h Port P2_1 Function Select Register P2_1S 0XXX X000b
0400B3h Port P3_1 Function Select Register P3_1S XXXX X000b
0400B4h Port P2_2 Function Select Register P2_2S 0XXX X000b
0400B5h Port P3_2 Function Select Register P3_2S XXXX X000b
0400B6h Port P2_3 Function Select Register P2_3S 0XXX X000b
0400B7h Port P3_3 Function Select Register P3_3S XXXX X000b
0400B8h Port P2_4 Function Select Register P2_4S 0XXX X000b
0400B9h Port P3_4 Function Select Register P3_4S XXXX X000b
0400BAh Port P2_5 Function Select Register P2_5S 0XXX X000b
0400BBh Port P3_5 Function Select Register P3_5S XXXX X000b
0400BCh Port P2_6 Function Select Register P2_6S 0XXX X000b
0400BDh Port P3_6 Function Select Register P3_6S XXXX X000b
0400BEh Port P2_7 Function Select Register P2_7S 0XXX X000b
0400BFh Port P3_7 Function Select Register P3_7S XXXX X000b

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.28 SFR List (28)
Address Register Symbol Reset Value
047C60h CAN0 Mailbox 6: Message Identifier C0MB6 XXXX XXXXh
047C61h
047C62h
047C63h
047C64h
047C65h CAN0 Mailbox 6: Data Length XXh
047C66h CAN0 Mailbox 6: Data Field XXXX XXXX

XXXX XXXXh047C67h
047C68h
047C69h
047C6Ah
047C6Bh
047C6Ch
047C6Dh
047C6Eh CAN0 Mailbox 6: Time Stamp XXXXh
047C6Fh
047C70h CAN0 Mailbox 7: Message Identifier C0MB7 XXXX XXXXh
047C71h
047C72h
047C73h
047C74h
047C75h CAN0 Mailbox 7: Data Length XXh
047C76h CAN0 Mailbox 7: Data Field XXXX XXXX

XXXX XXXXh047C77h
047C78h
047C79h
047C7Ah
047C7Bh
047C7Ch
047C7Dh
047C7Eh CAN0 Mailbox 7: Time Stamp XXXXh
047C7Fh
047C80h CAN0 Mailbox 8: Message Identifier C0MB8 XXXX XXXXh
047C81h
047C82h
047C83h
047C84h
047C85h CAN0 Mailbox 8: Data Length XXh
047C86h CAN0 Mailbox 8: Data Field XXXX XXXX

XXXX XXXXh047C87h
047C88h
047C89h
047C8Ah
047C8Bh
047C8Ch
047C8Dh
047C8Eh CAN0 Mailbox 8: Time Stamp XXXXh
047C8Fh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.34 SFR List (34)
Address Register Symbol Reset Value
047D80h CAN0 Mailbox 24: Message Identifier C0MB24 XXXX XXXXh
047D81h
047D82h
047D83h
047D84h

047D85h CAN0 Mailbox 24: Data Length XXh
047D86h CAN0 Mailbox 24: Data Field XXXX XXXX

XXXX XXXXh047D87h
047D88h
047D89h
047D8Ah
047D8Bh
047D8Ch
047D8Dh
047D8Eh CAN0 Mailbox 24: Time Stamp XXXXh
047D8Fh
047D90h CAN0 Mailbox 25: Message Identifier C0MB25 XXXX XXXXh
047D91h
047D92h
047D93h
047D94h
047D95h CAN0 Mailbox 25: Data Length XXh
047D96h CAN0 Mailbox 25: Data Field XXXX XXXX

XXXX XXXXh047D97h
047D98h
047D99h
047D9Ah
047D9Bh
047D9Ch
047D9Dh
047D9Eh CAN0 Mailbox 25: Time Stamp XXXXh
047D9Fh
047DA0h CAN0 Mailbox 26: Message Identifier C0MB26 XXXX XXXXh
047DA1h
047DA2h
047DA3h
047DA4h
047DA5h CAN0 Mailbox 26: Data Length XXh
047DA6h CAN0 Mailbox 26: Data Field XXXX XXXX

XXXX XXXXh047DA7h
047DA8h
047DA9h
047DAAh
047DABh
047DACh
047DADh
047DAEh CAN0 Mailbox 26: Time Stamp XXXXh
047DAFh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.37 SFR List (37)
Address Register Symbol Reset Value
047E10h CAN0 Mask Register 4 C0MKR4 XXXX XXXXh
047E11h
047E12h
047E13h
047E14h CAN0 Mask Register 5 C0MKR5 XXXX XXXXh
047E15h
047E16h
047E17h
047E18h CAN0 Mask Register 6 C0MKR6 XXXX XXXXh
047E19h
047E1Ah
047E1Bh
047E1Ch CAN0 Mask Register 7 C0MKR7 XXXX XXXXh
047E1Dh
047E1Eh
047E1Fh
047E20h CAN0 FIFO Receive ID Compare Register 0 C0FIDCR0 XXXX XXXXh
047E21h
047E22h
047E23h
047E24h CAN0 FIFO Receive ID Compare Register 1 C0FIDCR1 XXXX XXXXh
047E25h
047E26h
047E27h
047E28h CAN0 Mask Invalid Register C0MKIVLR XXXX XXXXh
047E29h
047E2Ah
047E2Bh
047E2Ch CAN0 Mailbox Interrupt Enable Register C0MIER XXXX XXXXh
047E2Dh
047E2Eh
047E2Fh
047E30h
047E31h
047E32h
047E33h
047E34h
047E35h
047E36h
047E37h
047E38h
047E39h
047E3Ah
047E3Bh
047E3Ch
047E3Dh
047E3Eh
047E3Fh

047E40h to
047F1Fh

X: Undefined
Blanks are reserved. No access is allowed.
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Note:
1. The device is operationally guaranteed under these operating conditions.

Figure 5.2 Ripple Waveform

Table 5.6 Operating Conditions (5/5) 

(VCC = 3.0 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted) (1)

Symbol Characteristic
Value

Unit
Min. Typ. Max.

Vr(VCC) Allowable ripple voltage VCC = 5.0 V 0.5 Vp-p

VCC = 3.0 V 0.3 Vp-p

dVr(VCC)/dt Ripple voltage gradient VCC = 5.0 V ±0.3 V/ms

VCC = 3.0 V ±0.3 V/ms

fr(VCC) Allowable ripple frequency 10 kHz

VCC

1 / f r(VCC)

Vr(VCC)
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VCC = 5 V

Note:
1. Pins AN15_0 to AN15_7 are available in the 144-pin package only.

Table 5.18 A/D Conversion Characteristics (VCC = AVCC = VREF = 4.2 to 5.5 V, VSS = AVSS = 0 V, 

Ta = Topr, and f(BCLK) = 32 MHz, unless otherwise noted)

Symbol Characteristic Measurement Condition
Value

Unit
Min. Typ. Max.

— Resolution VREF = VCC 10 Bits

—

Absolute error VREF = VCC = 5 V AN_0 to AN_7, 
AN0_0 to AN0_7, 
AN2_0 to AN2_7, 
AN15_0 to AN15_7, 

ANEX0, ANEX1 (1)

±3 LSB

External op-amp 
connection mode

±7 LSB

INL Integral non-linearity 
error

VREF = VCC = 5 V AN_0 to AN_7, 
AN0_0 to AN0_7, 
AN2_0 to AN2_7, 
AN15_0 to AN15_7, 

ANEX0, ANEX1 (1)

±3 LSB

External op-amp 
connection mode

±7 LSB

DNL Differential non-linearity 
error

±1 LSB

— Offset error ±3 LSB

— Gain error ±3 LSB

RLADDER Resistor ladder VREF = VCC 4 20 k

tCONV Conversion time
(10 bits)

AD = 16 MHz, with sample and hold 

function
2.06 µs

AD = 16 MHz, without sample and hold 

function
3.69 µs

tCONV Conversion time
(8 bits)

AD = 16 MHz, with sample and hold 

function
1.75 µs

AD = 16 MHz, without sample and hold 

function
3.06 µs

tSAMP Sampling time AD = 16 MHz 0.188 µs

VIA Analog input voltage 0 VREF V

AD Operating clock 
frequency

Without sample and hold function 0.25 16 MHz

With sample and hold function 1 16 MHz
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VCC = 3.3 V
Timing Requirements (VCC = 3.0 to 3.6 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Table 5.46 External Clock Input

Symbol Characteristic
Value

Unit
Min. Max.

tc(X) External clock input period 62.5 250 ns

tw(XH) External clock input high level pulse width 25 ns

tw(XL) External clock input low level pulse width 25 ns

tr(X) External clock input rise time 5 ns

tf(X) External clock input fall time 5 ns

tw / tc External clock input duty 40 60 %

Table 5.47 External Bus Timing

Symbol Characteristic
Value

Unit
Min. Max.

tsu(D-R) Data setup time before read 40 ns

th(R-D) Data hold time after read 0 ns

tdis(R-D) Data disable time after read 0.5 × tc(Base) + 10 ns
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Figure 5.9 External Bus Timing for Multiplexed Bus

CS0 to CS3

A23 to A8, BC0 to BC3

RD

D31 to D8

t  h(R-D)

t  h(R-S)

External bus timing (multiplexed bus)

Read cycle

t  w(R)

t  su(S-ALE)

t  h(R-A)t  su(A-ALE)

Write cycle

WR,  WR0 to WR3

t  su(D-R)

Measurement conditions

Criterion for
input voltage

Criterion for
output voltage

V   IH

V   IL

V   OH

V   OL

2.5 V

0.8 V

2.0 V

0.8 V

1.5 V

0.5 V

2.4 V

0.5 V

Item

ALE

t  w(ALE)

Address

t  su(A-ALE)

A15/D15 to A0/D0,
BC0/D0, BC2/D1

Data

t  h(ALE-A)

t  d(ALE-R)

t  h(R-D)t  su(D-R)

CS0 to CS3

A23 to A8, BC0 to BC3

D31 to D8

t  h(W-D)

t  h(W-S)

t  w(W)

t  su(S-ALE)

t  h(W-A)t  su(A-ALE)

t  su(D-W)

ALE

t  w(ALE)

Address

t  su(A-ALE)

A15/D15 to A0/D0,
BC0/D0, BC2/D1

Data

t  h(ALE-A)

t  d(ALE-W)

t  h(W-D)t  su(D-W)

t  dis(R-A)

t  dis(R-D)

t  cR

t  cW

     V     = 4.2 to 5.5 V          CC      V     = 3.0 to 3.6 V          CC
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Figure 5.10 Timing of Peripherals

TAiIN input

TAiOUT input

t  c(TA)

t  w(TAH) t  w(TAL)

t  c(UP)

t  w(UPH) t  w(UPL)

TAiIN input (in falling edge counting)

TAiOUT input (input for increment/
decrement switching)

In event counter mode

TAiIN input (in rising edge counting)

t  h(TIN-UP)

TBiIN input

ADTRG input

t  c(TB)

t  w(TBH) t  w(TBL)

t  w(ADL)

CLKi

t  c(CK)

t  w(CKH) t  w(CKL)

TXDi

t  d(C-Q) t  h(C-Q)

RXDi

t  su(D-C) t  h(C-D)

INTi input

t  w(INL) t  w(INH)

NMI input

Two CPU clock cycles +
300 ns or more

Two CPU clock cycles +
300 ns or more

t  su(UP-TIN)

t  w(ADH)
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Figure 5.11 Timing of Multi-master I2C-bus Interface

MSCL

t  h(SDA-SCL)S

MSDA (input)

MSCL

t  w(SCLH) t  w(SCLL)

t  c(SCL)

t  r(SCL) t  f(SCL)

MSDA

t  r(SDA) t  f(SDA)

t  su(SCL-SDA)P

t  h(SDA-SCL)S

t  su(SCL-SDA)P

MSDA (output)

MSCL

t  d(SDA-SCL)S t  d(SCL-SDA)P

t  d(SDA-SCL)S

t  d(SCL-SDA)P

MSCL

MSDA (input)

t  su(SDA-SCL) t  h(SCL-SDA)

MSCL

MSDA (output)

t  d(SCL-SDA)

t  w(SDAH)P
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87,  90, 
100, 103

• Changed expression “restart condition” in Tables 5.34, 5.39, 5.40, 
5.60, 5.65, and 5.66 to “repeated START condition”

All trademarks and registered trademarks are the property of their respective owners.
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