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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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1.1.2 Performance Overview
Tables 1.1 to 1.4 list the performance overview of the R32C/118 Group.

Note:
1. Contact a Renesas Electronics sales office to use the optional features.

Table 1.1 Performance Overview for the 144-pin Package (1/2)

Unit Function Explanation

CPU Central 
processing unit

R32C/100 Series CPU Core
• Basic instructions: 108
• Minimum instruction execution time: 15.625 ns (f(CPU) = 64 MHz)
• Multiplier: 32-bit × 32-bit  64-bit
• Multiply-accumulate unit: 32-bit × 32-bit + 64-bit  64-bit
• IEEE-754 compatible FPU: Single precision
• 32-bit barrel shifter
• Operating mode: Single-chip mode, memory expansion mode, 

microprocessor mode (optional (1))

Memory Flash memory: 384 Kbytes to 1 Mbyte
RAM: 40 K/48 K/63 Kbytes
Data flash: 4 Kbytes × 2 blocks
Refer to Table 1.5 for each product’s memory size

Voltage 
Detector

Low voltage 
detector

Optional (1)

Low voltage detection interrupt

Clock Clock generator • 4 circuits (main clock, sub clock, PLL, on-chip oscillator)
• Oscillation stop detector: Main clock oscillator stop/restart detection
• Frequency divide circuit: Divide-by-2 to divide-by-24 selectable
• Low power modes: Wait mode, stop mode

External Bus 
Expansion

Bus and memory 
expansion

• Address space: 4 Gbytes (of which up to 64 Mbytes is user 
accessible)

• External bus Interface: Support for wait-state insertion, 4 chip select 
outputs

• Bus format: Separate bus/Multiplexed bus selectable, data bus width 
selectable (8/16/32 bits)

Interrupts Interrupt vectors: 261
External interrupt inputs: NMI, INT × 9, key input × 4
Interrupt priority levels: 7

Watchdog Timer 15 bits × 1 (selectable input frequency from prescaler output)

DMA DMAC 4 channels
• Cycle-steal transfer mode
• Request sources: 57
• 2 transfer modes: Single transfer, repeat transfer

DMAC II • Triggered by an interrupt request of any peripheral
• 3 characteristic transfer functions: Immediate data transfer, 

calculation result transfer, chain transfer

I/O Ports Programmable
I/O ports

• 2 input-only ports
• 120 CMOS I/O ports (of which 32 are 5 V tolerant)
•  A pull-up resistor is selectable for every 4 input ports (except 5 V 

tolerant inputs)
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Note:
1. Contact a Renesas Electronics sales office to use the optional features.

Table 1.3 Performance Overview for the 100-pin Package (1/2)

Unit Function Explanation

CPU Central 
processing unit

R32C/100 Series CPU Core
• Basic instructions: 108
• Minimum instruction execution time: 15.625 ns (f(CPU) = 64 MHz)
• Multiplier: 32-bit × 32-bit  64-bit
• Multiply-accumulate unit: 32-bit × 32-bit + 64-bit  64-bit
• IEEE-754 compatible FPU: Single precision
• 32-bit barrel shifter
• Operating mode: Single-chip mode, memory expansion mode, 

microprocessor mode (optional (1))

Memory Flash memory: 384 Kbytes to 1 Mbyte
RAM: 40 K/48 K/63 Kbytes
Data flash: 4 Kbytes × 2 blocks
Refer to Table 1.5 for each product’s memory size

Voltage 
Detector

Low voltage 
detector

Optional (1)

Low voltage detection interrupt

Clock Clock generator • 4 circuits (main clock, sub clock, PLL, on-chip oscillator)
• Oscillation stop detector: Main clock oscillator stop/restart detection
• Frequency divide circuit: Divide-by-2 to divide-by-24 selectable
• Low power modes: Wait mode, stop mode

External Bus 
Expansion

Bus and memory 
expansion

• Address space: 4 Gbytes (of which up to 64 Mbytes is user 
accessible)

• External bus Interface: Support for wait-state insertion, 4 chip select 
outputs

• Bus format: Separate bus/Multiplexed bus selectable, data bus width 
selectable (8/16 bits)

Interrupts Interrupt vectors: 261
External interrupt inputs: NMI, INT × 6, key input × 4
Interrupt priority levels: 7

Watchdog Timer 15 bits × 1 (selectable input frequency from prescaler output)

DMA DMAC 4 channels
• Cycle-steal transfer mode
• Request sources: 51
• 2 transfer modes: Single transfer, repeat transfer

DMAC II • Triggered by an interrupt request of any peripheral
• 3 characteristic transfer functions: Immediate data transfer, 

calculation result transfer, chain transfer

I/O Ports Programmable
I/O ports

• 2 input-only ports
• 84 CMOS I/O ports (of which 32 are 5 V tolerant)
• A pull-up resistor is selectable for every 4 input ports (except 5 V 

tolerant inputs)
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1.4 Pin Assignments
Figures 1.3 and 1.4 show the pin assignments (top view) and Tables 1.7 to 1.13 list the pin characteristics.

Figure 1.3 Pin Assignment for the 144-pin Package (top view)

Notes:
1. Pin names in brackets [ ] represent a functional signal as a whole and should not be considered as two separate pins.
2. The following pins are 5 V tolerant inputs: P4_0 to P4_7, P5_4 to P5_7, P6_0 to P6_7, P7_0 to P7_7, and P8_0 to P8_3.
3. The position of pin number 1 varies by product. Refer to the index mark in attached “Package Dimensions”.
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Table 1.7 Pin Characteristics for the 144-pin Package (1/4)

Pin 
No.

Control 
Pin

Port
Interrupt 

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

Analog 
Pin

Bus Control 
Pin

1 P9_6 TXD4/SDA4/SRXD4/
CAN1OUT

ANEX1

2 P9_5 CLK4/CAN1IN/
CAN1WU

ANEX0

3 P9_4 TB4IN CTS4/RTS4/SS4 DA1

4 P9_3 TB3IN CTS3/RTS3/SS3 DA0

5 P9_2 TB2IN TXD3/SDA3/SRXD3 OUTC2_0/ISTXD2/
IEOUT

6 P9_1 TB1IN RXD3/SCL3/STXD3 ISRXD2/IEIN

7 P9_0 TB0IN CLK3

8 P14_6 INT8

9 P14_5 INT7

10 P14_4 INT6

11 P14_3

12 VDC0

13 P14_1

14 VDC1

15 NSD

16 CNVSS

17 XCIN P8_7

18 XCOUT P8_6

19 RESET

20 XOUT

21 VSS

22 XIN

23 VCC

24 P8_5 NMI

25 P8_4 INT2

26 P8_3 INT1 CAN0IN/CAN0WU/
CAN1IN/CAN1WU

27 P8_2 INT0 CAN0OUT/CAN1OUT

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

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

30 P7_7 TA3IN CLK5/CAN0IN/
CAN0WU

IIO1_4/UD0B/UD1B

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

IIO1_3/UD0A/UD1A

32 P7_5 TA2IN/W RXD8 IIO1_2

33 P7_4 TA2OUT/W CLK8 IIO1_1

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

35 P7_2 TA1OUT/V CLK2

36 P7_1 TA0IN/
TB5IN

RXD2/SCL2/STXD2/
MSCL

IIO1_7/OUTC2_2/
ISRXD2/IEIN
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R32C/118 Group 1.  Overview

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, CAN1IN I Receive data input for the CAN communications

CAN0OUT, 
CAN1OUT

O
Transmit data output for the CAN communications

CAN0WU, 
CAN1WU

I
Input for the CAN wake-up interrupt
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R32C/118 Group 4.  Special Function Registers (SFRs)

Table 4.8 SFR List (8)
Address Register Symbol Reset Value

000170h Group 2 IEBus Address Register IEAR XXXXh
000171h
000172h Group 2 IEBus Control Register IECR 00XX X000b
000173h Group 2 IEBus Transmit Interrupt Source Detect Register IETIF XXX0 0000b
000174h Group 2 IEBus Receive Interrupt Source Detect Register IERIF XXX0 0000b
000175h
000176h
000177h
000178h
000179h
00017Ah
00017Bh
00017Ch
00017Dh
00017Eh
00017Fh
000180h Group 0 Time Measurement/Waveform Generation Register 0 G0TM0/G0PO0 XXXXh
000181h
000182h Group 0 Time Measurement/Waveform Generation Register 1 G0TM1/G0PO1 XXXXh
000183h
000184h Group 0 Time Measurement/Waveform Generation Register 2 G0TM2/G0PO2 XXXXh
000185h
000186h Group 0 Time Measurement/Waveform Generation Register 3 G0TM3/G0PO3 XXXXh
000187h
000188h Group 0 Time Measurement/Waveform Generation Register 4 G0TM4/G0PO4 XXXXh
000189h
00018Ah Group 0 Time Measurement/Waveform Generation Register 5 G0TM5/G0PO5 XXXXh
00018Bh
00018Ch Group 0 Time Measurement/Waveform Generation Register 6 G0TM6/G0PO6 XXXXh
00018Dh
00018Eh Group 0 Time Measurement/Waveform Generation Register 7 G0TM7/G0PO7 XXXXh
00018Fh
000190h Group 0 Waveform Generation Control Register 0 G0POCR0 0000 X000b
000191h Group 0 Waveform Generation Control Register 1 G0POCR1 0X00 X000b
000192h Group 0 Waveform Generation Control Register 2 G0POCR2 0X00 X000b
000193h Group 0 Waveform Generation Control Register 3 G0POCR3 0X00 X000b
000194h Group 0 Waveform Generation Control Register 4 G0POCR4 0X00 X000b
000195h Group 0 Waveform Generation Control Register 5 G0POCR5 0X00 X000b
000196h Group 0 Waveform Generation Control Register 6 G0POCR6 0X00 X000b
000197h Group 0 Waveform Generation Control Register 7 G0POCR7 0X00 X000b
000198h Group 0 Time Measurement Control Register 0 G0TMCR0 00h
000199h Group 0 Time Measurement Control Register 1 G0TMCR1 00h
00019Ah Group 0 Time Measurement Control Register 2 G0TMCR2 00h
00019Bh Group 0 Time Measurement Control Register 3 G0TMCR3 00h
00019Ch Group 0 Time Measurement Control Register 4 G0TMCR4 00h
00019Dh Group 0 Time Measurement Control Register 5 G0TMCR5 00h
00019Eh Group 0 Time Measurement Control Register 6 G0TMCR6 00h
00019Fh Group 0 Time Measurement Control Register 7 G0TMCR7 00h

X: Undefined
Blanks are reserved. No access is allowed.



R01DS0065EJ0120 Rev.1.20 Page 37 of 123
Feb 6, 2013

R32C/118 Group 4.  Special Function Registers (SFRs)

Table 4.9 SFR List (9)
Address Register Symbol Reset Value
0001A0h Group 0 Base Timer Register G0BT XXXXh
0001A1h
0001A2h Group 0 Base Timer Control Register 0 G0BCR0 0000 0000b
0001A3h Group 0 Base Timer Control Register 1 G0BCR1 0000 0000b
0001A4h Group 0 Time Measurement Prescaler Register 6 G0TPR6 00h
0001A5h Group 0 Time Measurement Prescaler Register 7 G0TPR7 00h
0001A6h Group 0 Function Enable Register G0FE 00h
0001A7h Group 0 Function Select Register G0FS 00h
0001A8h
0001A9h
0001AAh
0001ABh
0001ACh
0001ADh
0001AEh
0001AFh
0001B0h
0001B1h
0001B2h
0001B3h
0001B4h
0001B5h
0001B6h
0001B7h
0001B8h
0001B9h
0001BAh
0001BBh
0001BCh
0001BDh
0001BEh
0001BFh
0001C0h
0001C1h
0001C2h
0001C3h
0001C4h UART5 Special Mode Register 4 U5SMR4 00h
0001C5h UART5 Special Mode Register 3 U5SMR3 00h
0001C6h UART5 Special Mode Register 2 U5SMR2 00h
0001C7h UART5 Special Mode Register U5SMR 00h
0001C8h UART5 Transmit/Receive Mode Register U5MR 00h
0001C9h UART5 Bit Rate Register U5BRG XXh
0001CAh UART5 Transmit Buffer Register U5TB XXXXh
0001CBh
0001CCh UART5 Transmit/Receive Control Register 0 U5C0 0000 1000b
0001CDh UART5 Transmit/Receive Control Register 1 U5C1 0000 0010b
0001CEh UART5 Receive Buffer Register U5RB XXXXh
0001CFh

X: Undefined
Blanks are reserved. No access is allowed.



R01DS0065EJ0120 Rev.1.20 Page 39 of 123
Feb 6, 2013

R32C/118 Group 4.  Special Function Registers (SFRs)

Table 4.11 SFR List (11)
Address Register Symbol Reset Value

000200h to
0002BFh
0002C0h X0 Register/Y0 Register X0R/Y0R XXXXh
0002C1h
0002C2h X1 Register/Y1 Register X1R/Y1R XXXXh
0002C3h
0002C4h X2 Register/Y2 Register X2R/Y2R XXXXh
0002C5h
0002C6h X3 Register/Y3 Register X3R/Y3R XXXXh
0002C7h
0002C8h X4 Register/Y4 Register X4R/Y4R XXXXh
0002C9h
0002CAh X5 Register/Y5 Register X5R/Y5R XXXXh
0002CBh
0002CCh X6 Register/Y6 Register X6R/Y6R XXXXh
0002CDh
0002CEh X7 Register/Y7 Register X7R/Y7R XXXXh
0002CFh
0002D0h X8 Register/Y8 Register X8R/Y8R XXXXh
0002D1h
0002D2h X9 Register/Y9 Register X9R/Y9R XXXXh
0002D3h
0002D4h X10 Register/Y10 Register X10R/Y10R XXXXh
0002D5h
0002D6h X11 Register/Y11 Register X11R/Y11R XXXXh
0002D7h
0002D8h X12 Register/Y12 Register X12R/Y12R XXXXh
0002D9h
0002DAh X13 Register/Y13 Register X13R/Y13R XXXXh
0002DBh
0002DCh X14 Register/Y14 Register X14R/Y14R XXXXh
0002DDh
0002DEh X15 Register/Y15 Register X15R/Y15R XXXXh
0002DFh
0002E0h X-Y Control Register XYC XXXX XX00b
0002E1h
0002E2h
0002E3h
0002E4h UART1 Special Mode Register 4 U1SMR4 00h
0002E5h UART1 Special Mode Register 3 U1SMR3 00h
0002E6h UART1 Special Mode Register 2 U1SMR2 00h
0002E7h UART1 Special Mode Register U1SMR 00h
0002E8h UART1 Transmit/Receive Mode Register U1MR 00h
0002E9h UART1 Bit Rate Register U1BRG XXh
0002EAh UART1 Transmit Buffer Register U1TB XXXXh
0002EBh
0002ECh UART1 Transmit/Receive Control Register 0 U1C0 0000 1000b
0002EDh UART1 Transmit/Receive Control Register 1 U1C1 0000 0010b
0002EEh UART1 Receive Buffer Register U1RB XXXXh
0002EFh

X: Undefined
Blanks are reserved. No access is allowed.
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Note:
1. The value in the PM0 register is retained even after a software reset or watchdog timer reset.

Table 4.19 SFR List (19)
Address Register Symbol Reset Value

040030h to
04003Fh
040040h
040041h
040042h
040043h
040044h Processor Mode Register 0 (1) PM0 1000 0000b

(CNVSS pin = Low)
0000 0011b
(CNVSS pin = High)

040045h
040046h System Clock Control Register 0 CM0 0000 1000b
040047h System Clock Control Register 1 CM1 0010 0000b
040048h Processor Mode Register 3 PM3 00h
040049h
04004Ah Protect Register PRCR XXXX X000b
04004Bh
04004Ch Protect Register 3 PRCR3 0000 0000b
04004Dh Oscillator Stop Detection Register CM2 00h
04004Eh
04004Fh
040050h
040051h
040052h
040053h Processor Mode Register 2 PM2 00h
040054h Chip Select Output Pin Setting Register 0 CSOP0 1000 XXXXb
040055h Chip Select Output Pin Setting Register 1 CSOP1 01X0 XXXXb
040056h Chip Select Output Pin Setting Register 2 CSOP2 XXXX 0000b
040057h
040058h
040059h
04005Ah Low Speed Mode Clock Control Register CM3 XXXX XX00b
04005Bh
04005Ch
04005Dh
04005Eh
04005Fh
040060h Voltage Regulator Control Register VRCR 0000 0000b
040061h
040062h Low Voltage Detector Control Register LVDC 0000 XX00b
040063h
040064h Detection Voltage Configuration Register DVCR 0000 XXXXb
040065h
040066h
040067h

040068h to
040093h

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/118 Group 4.  Special Function Registers (SFRs)

Table 4.21 SFR List (21)
Address Register Symbol Reset Value
0400C0h Port P4_0 Function Select Register P4_0S X0XX X000b
0400C1h Port P5_0 Function Select Register P5_0S XXXX X000b
0400C2h Port P4_1 Function Select Register P4_1S X0XX X000b
0400C3h Port P5_1 Function Select Register P5_1S XXXX X000b
0400C4h Port P4_2 Function Select Register P4_2S X0XX X000b
0400C5h Port P5_2 Function Select Register P5_2S XXXX X000b
0400C6h Port P4_3 Function Select Register P4_3S X0XX X000b
0400C7h Port P5_3 Function Select Register P5_3S XXXX X000b
0400C8h Port P4_4 Function Select Register P4_4S X0XX X000b
0400C9h Port P5_4 Function Select Register P5_4S X0XX X000b
0400CAh Port P4_5 Function Select Register P4_5S X0XX X000b
0400CBh Port P5_5 Function Select Register P5_5S X0XX X000b
0400CCh Port P4_6 Function Select Register P4_6S X0XX X000b
0400CDh Port P5_6 Function Select Register P5_6S X0XX X000b
0400CEh Port P4_7 Function Select Register P4_7S X0XX X000b
0400CFh Port P5_7 Function Select Register P5_7S X0XX X000b
0400D0h Port P6_0 Function Select Register P6_0S X0XX X000b
0400D1h Port P7_0 Function Select Register P7_0S X0XX X000b
0400D2h Port P6_1 Function Select Register P6_1S X0XX X000b
0400D3h Port P7_1 Function Select Register P7_1S X0XX X000b
0400D4h Port P6_2 Function Select Register P6_2S X0XX X000b
0400D5h Port P7_2 Function Select Register P7_2S X0XX X000b
0400D6h Port P6_3 Function Select Register P6_3S X0XX X000b
0400D7h Port P7_3 Function Select Register P7_3S X0XX X000b
0400D8h Port P6_4 Function Select Register P6_4S X0XX X000b
0400D9h Port P7_4 Function Select Register P7_4S X0XX X000b
0400DAh Port P6_5 Function Select Register P6_5S X0XX X000b
0400DBh Port P7_5 Function Select Register P7_5S X0XX X000b
0400DCh Port P6_6 Function Select Register P6_6S X0XX X000b
0400DDh Port P7_6 Function Select Register P7_6S X0XX X000b
0400DEh Port P6_7 Function Select Register P6_7S X0XX X000b
0400DFh Port P7_7 Function Select Register P7_7S X0XX X000b
0400E0h Port P8_0 Function Select Register P8_0S X0XX X000b
0400E1h Port P9_0 Function Select Register P9_0S X0XX X000b
0400E2h Port P8_1 Function Select Register P8_1S X0XX X000b
0400E3h Port P9_1 Function Select Register P9_1S X0XX X000b
0400E4h Port P8_2 Function Select Register P8_2S X0XX X000b
0400E5h Port P9_2 Function Select Register P9_2S X0XX X000b
0400E6h Port P8_3 Function Select Register P8_3S X0XX X000b
0400E7h Port P9_3 Function Select Register P9_3S 00XX X000b
0400E8h Port P8_4 Function Select Register P8_4S XXXX X000b
0400E9h Port P9_4 Function Select Register P9_4S 00XX X000b
0400EAh
0400EBh Port P9_5 Function Select Register P9_5S 00XX X000b
0400ECh Port P8_6 Function Select Register P8_6S XXXX X000b
0400EDh Port P9_6 Function Select Register P9_6S 00XX X000b
0400EEh Port P8_7 Function Select Register P8_7S XXXX X000b
0400EFh Port P9_7 Function Select Register P9_7S X0XX X000b

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/118 Group 4.  Special Function Registers (SFRs)

Table 4.29 SFR List (29)
Address Register Symbol Reset Value

047890h CAN1 Mailbox 9: Message Identifier C1MB9 XXXX XXXXh
047891h
047892h
047893h
047894h
047895h CAN1 Mailbox 9: Data Length XXh
047896h CAN1 Mailbox 9: Data Field XXXX XXXX

XXXX XXXXh047897h
047898h
047899h
04789Ah
04789Bh
04789Ch
04789Dh
04789Eh CAN1 Mailbox 9: Time Stamp XXXXh
04789Fh
0478A0h CAN1 Mailbox 10: Message Identifier C1MB10 XXXX XXXXh
0478A1h
0478A2h
0478A3h
0478A4h
0478A5h CAN1 Mailbox 10: Data Length XXh
0478A6h CAN1 Mailbox 10: Data Field XXXX XXXX

XXXX XXXXh0478A7h
0478A8h
0478A9h
0478AAh
0478ABh
0478ACh
0478ADh
0478AEh CAN1 Mailbox 10: Time Stamp XXXXh
0478AFh
0478B0h CAN1 Mailbox 11: Message Identifier C1MB11 XXXX XXXXh
0478B1h
0478B2h
0478B3h
0478B4h
0478B5h CAN1 Mailbox 11: Data Length XXh
0478B6h CAN1 Mailbox 11: Data Field XXXX XXXX

XXXX XXXXh0478B7h
0478B8h
0478B9h
0478BAh
0478BBh
0478BCh
0478BDh
0478BEh CAN1 Mailbox 11: Time Stamp XXXXh
0478BFh

X: Undefined
Blanks are reserved. No access is allowed.



R01DS0065EJ0120 Rev.1.20 Page 58 of 123
Feb 6, 2013

R32C/118 Group 4.  Special Function Registers (SFRs)

Table 4.30 SFR List (30)
Address Register Symbol Reset Value
0478C0h CAN1 Mailbox 12: Message Identifier C1MB12 XXXX XXXXh
0478C1h
0478C2h
0478C3h
0478C4h
0478C5h CAN1 Mailbox 12: Data Length XXh
0478C6h CAN1 Mailbox 12: Data Field XXXX XXXX

XXXX XXXXh0478C7h
0478C8h
0478C9h
0478CAh
0478CBh
0478CCh
0478CDh
0478CEh CAN1 Mailbox 12: Time Stamp XXXXh
0478CFh
0478D0h CAN1 Mailbox 13: Message Identifier C1MB13 XXXX XXXXh
0478D1h
0478D2h
0478D3h
0478D4h
0478D5h CAN1 Mailbox 13: Data Length XXh
0478D6h CAN1 Mailbox 13: Data Field XXXX XXXX

XXXX XXXXh0478D7h
0478D8h
0478D9h
0478DAh
0478DBh
0478DCh
0478DDh
0478DEh CAN1 Mailbox 13: Time Stamp XXXXh
0478DFh
0478E0h CAN1 Mailbox 14: Message Identifier C1MB14 XXXX XXXXh
0478E1h
0478E2h
0478E3h
0478E4h
0478E5h CAN1 Mailbox 14: Data Length XXh
0478E6h CAN1 Mailbox 14: Data Field XXXX XXXX

XXXX XXXXh0478E7h
0478E8h
0478E9h
0478EAh
0478EBh
0478ECh
0478EDh
0478EEh CAN1 Mailbox 14: Time Stamp XXXXh
0478EFh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.37 SFR List (37)
Address Register Symbol Reset Value
047A10h CAN1 Mask Register 4 C1MKR4 XXXX XXXXh
047A11h
047A12h
047A13h
047A14h CAN1 Mask Register 5 C1MKR5 XXXX XXXXh
047A15h
047A16h
047A17h
047A18h CAN1 Mask Register 6 C1MKR6 XXXX XXXXh
047A19h
047A1Ah
047A1Bh
047A1Ch CAN1 Mask Register 7 C1MKR7 XXXX XXXXh
047A1Dh
047A1Eh
047A1Fh
047A20h CAN1 FIFO Received ID Compare Register 0 C1FIDCR0 XXXX XXXXh
047A21h
047A22h
047A23h
047A24h CAN1 FIFO Received ID Compare Register 1 C1FIDCR1 XXXX XXXXh
047A25h
047A26h
047A27h
047A28h CAN1 Mask Invalid Register C1MKIVLR XXXX XXXXh
047A29h
047A2Ah
047A2Bh
047A2Ch CAN1 Mailbox Interrupt Enable Register C1MIER XXXX XXXXh
047A2Dh
047A2Eh
047A2Fh
047A30h
047A31h
047A32h
047A33h
047A34h
047A35h
047A36h
047A37h
047A38h
047A39h
047A3Ah
047A3Bh
047A3Ch
047A3Dh
047A3Eh
047A3Fh

047A40h to
047B1Fh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.46 SFR List (46)
Address Register Symbol Reset Value
047D20h CAN0 Mailbox 18: Message Identifier C0MB18 XXXX XXXXh
047D21h
047D22h
047D23h
047D24h
047D25h CAN0 Mailbox 18: Data Length XXh
047D26h CAN0 Mailbox 18: Data Field XXXX XXXX

XXXX XXXXh047D27h
047D28h
047D29h
047D2Ah
047D2Bh
047D2Ch
047D2Dh
047D2Eh CAN0 Mailbox 18: Time Stamp XXXXh
047D2Fh
047D30h CAN0 Mailbox 19: Message Identifier C0MB19 XXXX XXXXh
047D31h
047D32h
047D33h
047D34h
047D35h CAN0 Mailbox 19: Data Length XXh
047D36h CAN0 Mailbox 19: Data Field XXXX XXXX

XXXX XXXXh047D37h
047D38h
047D39h
047D3Ah
047D3Bh
047D3Ch
047D3Dh
047D3Eh CAN0 Mailbox 19: Time Stamp XXXXh
047D3Fh
047D40h CAN0 Mailbox 20: Message Identifier C0MB20 XXXX XXXXh
047D41h
047D42h
047D43h
047D44h
047D45h CAN0 Mailbox 20: Data Length XXh
047D46h CAN0 Mailbox 20: Data Field XXXX XXXX

XXXX XXXXh047D47h
047D48h
047D49h
047D4Ah
047D4Bh
047D4Ch
047D4Dh
047D4Eh CAN0 Mailbox 20: Time Stamp XXXXh
047D4Fh

X: Undefined
Blanks are reserved. No access is allowed.
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Table 4.51 SFR List (51)
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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Table 4.52 SFR List (52)
Address Register Symbol Reset Value
047F20h CAN0 Message Control Register 0 C0MCTL0 00h
047F21h CAN0 Message Control Register 1 C0MCTL1 00h
047F22h CAN0 Message Control Register 2 C0MCTL2 00h
047F23h CAN0 Message Control Register 3 C0MCTL3 00h
047F24h CAN0 Message Control Register 4 C0MCTL4 00h
047F25h CAN0 Message Control Register 5 C0MCTL5 00h
047F26h CAN0 Message Control Register 6 C0MCTL6 00h
047F27h CAN0 Message Control Register 7 C0MCTL7 00h
047F28h CAN0 Message Control Register 8 C0MCTL8 00h
047F29h CAN0 Message Control Register 9 C0MCTL9 00h
047F2Ah CAN0 Message Control Register 10 C0MCTL10 00h
047F2Bh CAN0 Message Control Register 11 C0MCTL11 00h
047F2Ch CAN0 Message Control Register 12 C0MCTL12 00h
047F2Dh CAN0 Message Control Register 13 C0MCTL13 00h
047F2Eh CAN0 Message Control Register 14 C0MCTL14 00h
047F2Fh CAN0 Message Control Register 15 C0MCTL15 00h
047F30h CAN0 Message Control Register 16 C0MCTL16 00h
047F31h CAN0 Message Control Register 17 C0MCTL17 00h
047F32h CAN0 Message Control Register 18 C0MCTL18 00h
047F33h CAN0 Message Control Register 19 C0MCTL19 00h
047F34h CAN0 Message Control Register 20 C0MCTL20 00h
047F35h CAN0 Message Control Register 21 C0MCTL21 00h
047F36h CAN0 Message Control Register 22 C0MCTL22 00h
047F37h CAN0 Message Control Register 23 C0MCTL23 00h
047F38h CAN0 Message Control Register 24 C0MCTL24 00h
047F39h CAN0 Message Control Register 25 C0MCTL25 00h
047F3Ah CAN0 Message Control Register 26 C0MCTL26 00h
047F3Bh CAN0 Message Control Register 27 C0MCTL27 00h
047F3Ch CAN0 Message Control Register 28 C0MCTL28 00h
047F3Dh CAN0 Message Control Register 29 C0MCTL29 00h
047F3Eh CAN0 Message Control Register 30 C0MCTL30 00h
047F3Fh CAN0 Message Control Register 31 C0MCTL31 00h

X: Undefined
Blanks are reserved. No access is allowed.
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5. Electrical Characteristics

Notes:
1. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to

the device. This is a stress rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

2. Ports P9_0, P9_2, and P11 to P15 are available in the 144-pin package only. Port P9_1 is designated
as input pin in the 100-pin package.

Table 5.1 Absolute Maximum Ratings (1)

Symbol Characteristic Condition Value Unit

VCC Supply voltage VCC = AVCC -0.3 to 6.0 V

AVCC Analog supply voltage VCC = AVCC -0.3 to 6.0 V

VI Input 
voltage

XIN, RESET, CNVSS, NSD, VREF, 

P0_0 to P0_7, P1_0 to P1_7, 
P2_0 to P2_7, P3_0 to P3_7, 
P5_0 to P5_3, P8_4 to 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_1, 

P14_3 to P14_6, P15_0 to P15_7 (2)

-0.3 to VCC + 0.3 V

P4_0 to P4_7, P5_4 to P5_7, 
P6_0 to P6_7, P7_0 to P7_7, 
P8_0 to P8_3

-0.3 to 6.0 V

VO Output 
voltage

XOUT, 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 (2)

-0.3 to VCC + 0.3 V

Pd Power consumption Ta = 25°C 500 mW

— Operating temperature range -40 to 85 °C

Tstg Storage temperature range -65 to 150 °C
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Figure 5.6 Switching Characteristic Measurement Circuit 

Figure 5.7 External Clock Input Timing

30 pF

Pin to be
measured

MCU

XIN

t  w(XH) t  w(XL)

t  r(X) t  f(X)

t  c(X)
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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)



Notice
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples.  You are fully responsible for 

the incorporation of these circuits, software, and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the 

use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free.  Renesas Electronics 

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or 

technical information described in this document.  No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or 

others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.  Renesas Electronics assumes no responsibility for any losses incurred by you or 

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality".  The recommended applications for each Renesas Electronics product depends on 

the product's quality grade, as indicated below. 

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic 

equipment; and industrial robots etc. 

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc. 

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical 

implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.).  You must check the quality grade of each Renesas Electronics product before using it 

in a particular application.  You may not use any Renesas Electronics product for any application for which it is not intended.  Renesas Electronics shall not be in any way liable for any damages or losses 

incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage 

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics.  Renesas Electronics shall have no liability for malfunctions or damages arising out of the 

use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and 

malfunctions under certain use conditions.  Further, Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to guard them against the 

possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because the evaluation of microcomputer software alone is very difficult, 

please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product.  Please use Renesas Electronics 

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.  Renesas Electronics assumes 

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or 

regulations.  You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the 

development of weapons of mass destruction.  When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and 

regulations and follow the procedures required by such laws and regulations.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the 

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics 

products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1)  "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

http://www.renesas.com
Refer to "http://www.renesas.com/" for the latest and detailed information.
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