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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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Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to 
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website. 

2. 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. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. 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. 

5. When exporting the 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.  You should not use Renesas 
Electronics products or the 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.  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. 

6. 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. 

7. Renesas Electronics products are classified according to the following three quality grades:  “Standard”, “High Quality”, and 
“Specific”.  The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as 
indicated below.  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 categorized as “Specific” without the prior 
written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 
which it is not intended without the prior written consent of Renesas Electronics.  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 an 
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written 
consent of Renesas Electronics.  The quality grade of each Renesas Electronics product is “Standard” unless otherwise 
expressly specified in a Renesas Electronics data sheets or data books, etc. 

“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. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support. 

“Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or 
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 

8. 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. 

9. 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 system 
manufactured by you. 

10. 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. 

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. 
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M16C/6B Group
RENESAS MCU

1. Overview

1.1 Features
The M16C/6B Group microcomputers (MCUs) incorporate the M16C/60 Series CPU core and flash memory.
These MCUs also function as low-power-consumption transceivers which support near field communication (2.4 GHz
band).
Integrating some of the physical (PHY) and MAC layers compliant to the IEEE802.15.4 standard, the MUCs support
various applications ranging from simple communication systems to mesh network systems.

1.1.1 Applications
Home automation, Building automation, Factory automation, Wireless sensor networks, RF remote controllers

R01UH0197EJ0120
Rev.1.20

Jul 21, 2011
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M16C/6B Group 1. Overview

1.4 Block Diagram
Figure 1.2 shows a Block Diagram.

Figure 1.2 Block Diagram
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NOTES:
     1. ROM size depends on MCU type.
     2. RAM size depends on MCU type.
     3. Timer A in the 48-pin version has functional limitations.
     4. No A/D converter is available in the 48-pin version.
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M16C/6B Group 4. Special Function Registers (SFRs)

NOTE: X: Undefined
1. The blank areas are reserved and cannot be accessed by users.

Table 4.6 SFR Information (6) (1)

Address Register Symbol After Reset
0180h DMA0 Source Pointer SAR0 XXh

XXh
0Xh

0181h
0182h
0183h
0184h DMA0 Destination Pointer DAR0 XXh

XXh
0Xh

0185h
0186h
0187h
0188h DMA0 Transfer Counter TCR0 XXh

XXh0189h
018Ah
018Bh
018Ch DMA0 Control Register DM0CON 00000X00b
018Dh
018Eh
018Fh
0190h DMA1 Source Pointer SAR1 XXh

XXh
0Xh

0191h
0192h
0193h
0194h DMA1 Destination Pointer DAR1 XXh

XXh
0Xh

0195h
0196h
0197h
0198h DMA1 Transfer Counter TCR1 XXh

XXh0199h
019Ah
019Bh
019Ch DMA1 Control Register DM1CON 00000X00b
019Dh
019Eh
019Fh
01A0h DMA2 Source Pointer SAR2 XXh

XXh
0Xh

01A1h
01A2h
01A3h
01A4h DMA2 Destination Pointer DAR2 XXh

XXh
0Xh

01A5h
01A6h
01A7h
01A8h DMA2 Transfer Counter TCR2 XXh

XXh01A9h
01AAh
01ABh
01ACh DMA2 Control Register DM2CON 00000X00b
01ADh
01AEh
01AFh
01B0h DMA3 Source Pointer SAR3 XXh

XXh
0Xh

01B1h
01B2h
01B3h
01B4h DMA3 Destination Pointer DAR3 XXh

XXh
0Xh

01B5h
01B6h
01B7h
01B8h DMA3 Transfer Counter TCR3 XXh

XXh01B9h
01BAh
01BBh
01BCh DMA3 Control Register DM3CON 00000X00b
01BDh
01BEh
01BFh
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M16C/6B Group 4. Special Function Registers (SFRs)

NOTE: X: Undefined
1. The blank areas are reserved and cannot be accessed by users.

Table 4.11 SFR Information (11) (1)

Address Register Symbol After Reset
0340h
0341h
0342h
0343h
0344h
0345h
0346h
0347h
0348h
0349h
034Ah
034Bh
034Ch
034Dh
034Eh
034Fh
0350h
0351h
0352h
0353h
0354h
0355h
0356h
0357h
0358h
0359h
035Ah
035Bh
035Ch
035Dh
035Eh
035Fh
0360h
0361h Pull-Up Control Register 1 PUR1 00000000b
0362h Pull-Up Control Register 2 PUR2 00h
0363h
0364h
0365h
0366h
0367h
0368h
0369h
036Ah
036Bh
036Ch
036Dh
036Eh
036Fh
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M16C/6B Group 7. Clock Generation Circuit

7.6.3 How to Use Oscillation Stop and Re-Oscillation Detect Function
• The oscillation stop and re-oscillation detect interrupt shares the vector with the watchdog timer interrupt. If

the oscillation stop, re-oscillation detection and watchdog timer interrupts both are used, read the CM22 bit in
an interrupt routine to determine which interrupt source is requesting the interrupt.

• When the main clock re-oscillated after oscillation stop, the clock source for the CPU clock and peripheral
functions must be switched to the main clock in a program. Figure 7.12 shows the Procedure to Switch Clock
Source from 125 kHz On-Chip Oscillator to Main Clock.

• Simultaneously with oscillation stop and re-oscillation detection interrupt occurrence, the CM22 bit becomes
1. When the CM22 bit is set to 1, oscillation stop and re-oscillation detection interrupt are disabled. By setting
the CM22 bit to 0 in a program, oscillation stop and re-oscillation detection interrupt are enabled.

• If the main clock stops during low speed mode where the CM20 bit is 1, an oscillation stop and re-oscillation
detection interrupt request is generated. At the same time, the 125 kHz on-chip oscillator starts oscillating. In
this case, although the CPU clock is derived from the subclock as it was before the interrupt occurred, the
peripheral function clocks now are derived from the 125 kHz on-chip oscillator clock.

• To enter wait mode while using the oscillation stop and re-oscillation detection function, set the CM02 bit to 0
(peripheral function clocks not turned off during wait mode).

• Since the oscillation stop and re-oscillation detection function is provided in preparation for main clock stop
due to external factors, set the CM20 bit to 0 (oscillation stop and re-oscillation detection function disabled)
where the main clock is stopped or oscillated in a program, that is where the stop mode is selected or the
CM05 bit is altered.

• This function cannot be used if the main clock frequency is 2 MHz or less. In that case, set the CM20 bit to 0.

Figure 7.12 Procedure to Switch Clock Source from 125 kHz On-Chip Oscillator to Main Clock

Switch the main clock

Bits CM21 to CM23: bits in the CM2 register

YES

End

Determine several times whether
the CM23 bit is set to 0
(main clock oscillates)

NO

Set the CM06 bit to 1
(divide-by-8)

Set the CM22 bit to 0
(main clock stop, re-oscillation not detected)

Set the CM21 bit to 0
(main clock)
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M16C/6B Group 12. Timers

Figure 12.3 Timer B Configuration
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M16C/6B Group 12. Timers

Figure 12.21 Register TABSR, TBSR, and CPSRF

b7 b6 b5 b4 b1b2b3 Symbol
TABSR

Address
0320h

After Reset
00h

b0

FunctionBit Symbol Bit Name RW

Count Start Flag

0: Stop counting
1: Start counting

TB0S

TB2S

Timer A3 count start flag

Timer B2 count start flag

RW

RW

RW

RW

TA4S

RW

TA3S

Timer B0 count start flag

Timer B1 count start flagTB1S

Timer A4 count start flag

Timer A1 count start flagTA1S RW

Timer A2 count start flag RWTA2S

Timer A0 count start flagTA0S RW

POFS0 No register bits. If necessary, set to 0. Read as undefined value.—
(b4-b0) —

b7 b6 b5 b4 b1b2b3 Symbol
TBSR

Address
0300h

After Reset
000XXXXXb

b0

FunctionBit Symbol Bit Name RW

Timer B3, B4, B5 Count Start Flag

Timer B5 count start flag RWTB5S

Timer B3 count start flagTB3S RW

Timer B4 count start flag RWTB4S

0: Stop counting
1: Start counting

Clock Prescaler Reset Flag
b7 b6 b5 b4 b1b2b3 Symbol

CPSRF
Address
0015h

Bit Symbol Bit Name RW

After Reset
0XXXXXXXb

b0

Function

—
(b6-b0) —No register bits. If necessary, set to 0. Read as undefined value.

CPSR RWClock prescaler reset flag Setting this bit to 1 initializes the clock
prescaler. (Read as 0)
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M16C/6B Group 13. Serial Interface

Figure 13.12 U0SMR2 to U2SMR2 Register

Symbol
U0SMR2, U1SMR2, U2SMR2

Address
0246h, 0256h, 0266h

After Reset

X0000000b

FunctionBit Symbol Bit Name RW

SWC

CSC

IICM2

SWC2

0: Disabled
1: EnabledSDA output stop bit

I2C mode select bit 2

ALS

0: Transfer clock
1: “L” outputSCL wait output bit 2

UARTi Special Mode Register 2 (i = 0 to 2)

RW

RW

RW

RW

RW

SCL wait output bit 0: Disabled
1: Enabled

Refer to Table 13.13 “I2C Mode
Functions”

Clock synchronization bit 0: Disabled
1: Enabled

SDHI SDA output disable bit 0: Enabled
1: Disabled (high-impedance) RW

—
(b7) No register bit. If necessary, set to 0. Read as undefined value. —

STAC 0: Disabled
1: EnabledUARTi initialization bit RW

b7 b6 b5 b4 b1b2b3 b0
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M16C/6B Group 13. Serial Interface

Figure 13.14 Registers U0SMR4 to U2SMR4

Symbol
U0SMR4, U1SMR4, U2SMR4

Address
0244h, 0254h, 0264h

After Reset
00h

FunctionBit Symbol Bit Name RW

STPREQ

RSTAREQ

STAREQ

ACKC

Start condition generate
bit (1)

0: Serial interface data output
1: ACK data outputACK data output enable bit

UARTi Special Mode Register 4 (i = 0 to 2)

RW

RW

RW

RW

Stop condition generate
bit (1)

0: Clear
1: Start

0: Clear
1: Start

Restart condition generate
bit (1)

0: Clear
1: Start

SCLHI SCL output stop enable bit 0: Disabled
1: Enabled RW

SWC9 RW

ACKD 0: ACK
1: NACKACK data bit RW

b7 b6 b5 b4 b1b2b3 b0

SCL wait bit 3 0: SCL “L” hold disabled
1: SCL “L” hold enabled

NOTE:
       1. Set to 0 when each condition is generated.

0: Start and stop conditions not output
1: Start and stop conditions outputSCL, SDA output select bitSTSPSEL RW
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M16C/6B Group 13. Serial Interface

i = 0 to 2
NOTES:

1. Set bits 4 and 5 in registers U0C0 and U1C1 to 0. Bits U0IRS, U1IRS, U0RRM, and U1RRM are in
the UCON register.

2. The TXD2 pin is N channel open-drain output. No NCH bit in the U2C0 register is assigned. When
write, set to 0.

3. Set the bits not listed above to 0 when writing to the registers in special mode 2.

Table 13.16 Registers Used and Settings in Special Mode 2
Register Bit Function
UiTB 0 to 7 Set transmission data
UiRB (3) 0 to 7 Reception data can be read

OER Overrun error flag
UiBRG 0 to 7 Set a bit rate
UiMR (3) SMD2 to SMD0 Set to 001b

CKDIR Set to 0 in master mode or 1 in slave mode
IOPOL Set to 0

UiC0 CLK0, CLK1 Select the count source for the UiBRG register
CRS Invalid because CRD = 1
TXEPT Transmit register empty flag
CRD Set to 1
NCH Select TXDi pin output format (2)

CKPOL Clock phases can be set in combination with the CKPH bit in the UiSMR3 
register

UFORM Set to 0
UiC1 TE Set to 1 to enable transmission/reception

TI Transmit buffer empty flag
RE Set to 1 to enable reception
RI Reception complete flag
UiIRS (1) Select UART2 transmit interrupt source
UiRRM (1), UiLCH, 
UiERE

Set to 0

UiSMR 0 to 7 Set to 0
UiSMR2 0 to 7 Set to 0
UiSMR3 CKPH Clock phases can be set in combination with the CKPOL bit in the UiC0 

register
NODC Set to 0
0, 2, 4 to 7 Set to 0

UiSMR4 0 to 7 Set to 0
UCON U0IRS, U1IRS Select UART0 and UART1 transmit interrupt source

U0RRM, U1RRM Set to 0
CLKMD0 Invalid because CLKMD1 = 0
CLKMD1, RCSP, 7 Set to 0
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M16C/6B Group 15. Baseband Functionality

15.2.22 Short Address Register
This register is for setting short addresses. It consists of 16 bits and is used to detect a match with the short
address of a receive frame.

Figure 15.31 Short Address Register Configuration

15.2.23 Extended Address Register
This register is for setting extended addresses. It consists of 64 bits (16 bits × 4) and is used to detect a match
with the extended address of a receive frame.

Figure 15.32 Extended Address Register Configuration

Short Address Register
(b15)

b7 Symbol
BBSHORTAD

Address
0117h, 0116h

RW

After Reset
0000h

Function

RWShort address

(b8)
b0 b7 b0

Extended Address Register
(b15)

b7 Symbol
BBEXTENDAD0
BBEXTENDAD1
BBEXTENDAD2
BBEXTENDAD3

Address
0119h, 0118h
011Bh, 011Ah
011Dh, 011Ch
011Fh, 011Eh

After Reset
0000h
0000h
0000h
0000h

(b8)
b0 b7 b0

RWFunction

RW

Extended address register
BBEXTENDAD0: Extended address bits 15 to 0
BBEXTENDAD1: Extended address bits 31 to 16
BBEXTENDAD2: Extended address bits 47 to 32
BBEXTENDAD3: Extended address bits 63 to 48
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M16C/6B Group 15. Baseband Functionality

15.2.31 RSSI Offset Register
This register can be used to set an offset value as the RSSI value during CCA/ED or reception.
The value can be used to adjust the power value read from the RSSI/CCA result register to the power value
input to the antenna.
Set the value to two’s complement in dBm units.
The value set in the receive level threshold set register or CCA level threshold set register is compared with the
value to be stored in the RSSI/CCA result register (the value added with the offset value set in the RSSI offset
register). 

Example:
If the value read from the RSSI/CCA result register is FDh (-3 dBm) while the value set in the RSSI offset
register is EEh (initial value) when the power input to the antenna is 0 dBm, the value read from the RSSI/CCA
result register can be adjusted to 00h when the input power is the same level by setting EBh (EEh-3h) in the
RSSI offset register beforehand.

Figure 15.40 RSSI Offset Register Configuration

RSSI Offset Register
Symbol

BBRSSIOFS
Address
013Dh

Bit Symbol Bit Name RW

After Reset
EEh

Function

b7 b0

RSSIOFS RSSI offset bit Sets an offset value of RSSI RW
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M16C/6B Group 17. Programmable I/O Ports

Figure 17.1 I/O Ports (1)

P5_5, P5_7, P6_0,
P6_4, P7_3, P7_4 (2),
P7_6 (2), P8_0 (2)

(NOTE 1)

P10_4 to P10_7 (2)

Analog input

(NOTE 1)

Input to respective peripheral functions Port control register

Input to respective peripheral functions

output

1

Pull-up selection

Pull-up selection

Direction
register

Direction
register

Port latch

Port latch

Data bus

Data bus

P10_0 to P10_3 (2)

Data bus

Pull-up selection

(NOTE 1)

Analog input

Direction
register

Port latch

NOTES:
1.                  symbolizes a parasitic diode.

Make sure the input voltage on each port will never exceed VCC.
2. 64-pin version only.
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18.3.1 EW0 Mode
The microcomputer enters CPU rewrite mode by setting the FMR01 bit in the FMR0 register to 1 (CPU rewrite
mode enabled) and is ready to accept commands. EW0 mode is selected by setting the FMR60 bit in the FMR6
register to 0. Figure 18.5 shows Setting and Resetting of EW0 Mode.
The software commands control programming and erasing. The FMR0 register or the status register indicates
whether a program or erase operation is completed as expected or not.

18.3.2 EW1 Mode
EW1 mode is selected by setting the FMR60 bit to 1 after setting the FMR01 bit to 1. Figure 18.6 shows Setting
and Resetting of EW1 Mode.
The FMR0 register indicates whether or not a program or erase operation has been completed as expected. The
status register cannot be read in EW1 mode.
When a program/erase operation is initiated, the CPU halts all program execution until the operation is
completed.
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Figure 18.5 shows Setting and Resetting of EW0 Mode. Figure 18.6 shows Setting and Resetting of EW1
Mode.

Figure 18.5 Setting and Resetting of EW0 Mode

Figure 18.6 Setting and Resetting of EW1 Mode

Single-chip mode

Set registers CM0, CM1, and PM1 (1)

Jump to the rewrite control program transferred to
the RAM.
(In the following steps, use the rewrite control
program in the RAM.)

Transfer the rewrite control program in CPU rewrite
mode to the RAM (4)

NOTES:
1. In CPU rewrite mode, set the CM06 bit in the CM0 register and bits CM17 and CM16 in the

CM1 register to CPU clock frequency of 8 MHz or less. Set the PM17 bit in the PM1
register to 1 (with wait state).

2. Set the FMR01 bit to 1 immediately after setting it to 0. Do not generate an interrupt or a
DMA transfer between setting the bit to 0 and setting it to 1. Set the FMR01 bit in the RAM.

3. Exit CPU rewrite mode after executing the read array command.
4. When in CPU rewrite mode, PM10 bit in the PM1 register is set to 1. The rewrite control

program can only be executed in the internal RAM.

Procedure to Enter EW0 Mode

Rewrite control program (4)

Set the FMR01 bit to 0, and then 1 (CPU rewrite
mode enabled). (2)

Set the FMR11 bit to 1 (FMR6 register write
enabled), and then set the FMR6 register to 02h
(EW0 mode), and then set the FMR11 bit to 0
(FMR6 register write disabled).

Execute the read array command (3)

Set the FMR01 bit to 0
(CPU rewrite mode disabled)

Jump to a desired address in the flash memory

Execute the software commands

Set registers CM0, CM1, and PM1 (1)

Program in the ROM

Procedure to Enter EW1 Mode

Set the FMR01 bit to 1 (CPU rewrite mode
enabled) after writing a 0. (2)

Set the FMR11 bit to 1 (FMR6 register rewrite
enabled), and then set the FMR6 register to 03h
(EW1 mode), and then set the FMR11 bit to 0
(FMR6 register rewrite disabled).

Single-chip mode

Set the FMR01 bit to 0
(CPU rewrite mode disabled)

NOTES:
1. In CPU rewrite mode, set the  CM06 bit in the CM0 register and bits CM17 and CM16 in the CM1 register

to CPU clock frequency of 8 MHz or less. Set the PM17 bit in the PM1 register to 1 (with wait state).
2. To set the FMR01 bit to 1, write a 0 and then a 1 to the FMR01 bit. Make sure no interrupts or no DMA

transfers will occur before writing a 1 after writing a 0.
When setting the FMR11 bit to 1, set 1 while the FMR01 bit is set to 1.

Execute the software commands
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NOTE:
1. Not available in the 48 pin version.

Table 18.13 Pin Functions (Flash Memory Standard Serial I/O Mode)
Pin Name I/O Description

VCC, VCC1, VSS2 Power input I Apply the flash program and erase voltage to the VCC pin, and 0 V to 
pins VSS1, VSS2.

AVCC (1), AVSS (1) AD power input I Connect the AVCC pin to VCC. Connect the AVSS pin to VSS.
CNVSS CNVSS I Connect to VCC.

RESET Reset input I Reset input pin. While the RESET pin is “L” level, input a 20_cycle or 
longer clock to the XIN pin.

XIN Clock input I I/O pins for the main clock oscillation circuit. Connect a crystal oscillator 
between pins XIN and XOUT.XOUT Clock output O

VREF (1) Reference 
voltage input

I Reference voltage input pin for A/D converter.

P5_5 EPM input I Input “L” level signal.

P5_7 Input port P5 I Input “H” or “L” level signal or open.
P6_0 to P6_3 Input port P6 I Input “H” or “L” level signal or open.

P6_4/RTS1 BUSY output O Standard serial I/O mode 1: BUSY signal output pin.
Standard serial I/O mode 2: Monitor signal output pin to check the boot 

program operation.
P6_5/CLK1 SCLK input I Standard serial I/O mode 1: Serial clock input pin.

Standard serial I/O mode 2: Input “L”.
P6_6/RXD1 RXD input I Serial data input pin.
P6_6/TXD1 TXD output O Serial data output pin.
P7_0 to P7_3 Input port P7 I Input “H” or “L” level signal or open.
P7_4 to P7_7 (1) Input port P7 I Input “H” or “L” level signal or open.

P8_0 (1), P8_1 (1) Input port P8 I Input “H” or “L” level signal or open.
P8_2, P8_3 Input port P8 I Input “H” or “L” level signal or open.

P8_5/NMI NMI input I Input “H” or “L” level signal or open.

P8_6, P8_7 Input port P8 I Input “H” or “L” level signal or open.
P10_0 to P10_7 (1) Input port P10 I Input “H” or “L” level signal or open.
VCCRF Power input I Connect to VCC.
VSSRF, VSSRF1 Power input I Apply 0 V.
VSSRF2 Power input I Apply 0 V.
VSSRF3 Power input I Apply 0 V.
VSSRF4A, VSSRF4B Power input I Apply 0 V.
VSSRF5 Power input I Apply 0 V.
VSSRF6 Power input I Apply 0 V.
VREGIN1 Power input I Connect to VREGOUT1.
VREGIN2 Power input I Connect to VREGOUT1.
VREGIN3 Power input I Connect to VREGOUT1.
VREGIN4 Power input I Connect to VREGOUT1.
VREGOUT1 Power output O Connect to VREGIN1 to VREGIN4.
VREGOUT2 Power output O Connect a bypass capacitor between pins VREGOUT2 and VSS.
VREGOUT3 Power output O Connect a bypass capacitor between pins VREGOUT2 and VSS.
RFIOP, RFION RF I/O I/O RF I/O
TESTIOP, TESTION Testing ports I/O Input “L” or open.
ANTSWCONT Control output O Output pin to control the external antenna switch.
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20.5 Interrupt

20.5.1 Reading address 00000h
Do not read the address 00000h in a program. When a maskable interrupt request is accepted, the CPU reads
interrupt information (interrupt number and interrupt request priority level) from the address 00000h during the
interrupt sequence. At this time, the IR bit for the accepted interrupt is cleared to 0.
If the address 00000h is read in a program, the IR bit for the interrupt which has the highest priority among the
enabled interrupts is cleared to 0. This factors a problem that the interrupt is canceled, or an unexpected
interrupt request is generated.

20.5.2 SP Setting
Set any value in the SP (USP, ISP) before accepting an interrupt. The SP (USP, ISP) is cleared to 0000h after
reset. Therefore, if an interrupt is accepted before setting any value in the SP (USP, ISP), the program may go
out of control.
Especially when using the NMI interrupt, set a value in the ISP at the beginning of the program. Only for the
first instruction after reset, all interrupts including the NMI interrupt are disabled.

20.5.3 NMI Interrupt
• The NMI interrupt cannot be disabled. If this interrupt is not used, set the PM24 bit in the PM2 register to 0

(port P8_5 function).
• Stop mode cannot be entered into while input on the NMI pin is “L” because the CM10 bit in the CM1 register

is fixed to 0.
• Do not enter wait mode while input on the NMI pin is “L” because the CPU clock remains active even though

the CPU stops, and therefore, the current consumption in the chip does not drop. In this case, normal condition
is restored by a subsequent interrupt generated.

• Set the “L” and “H” level durations of the input signal to the NMI pin to 2 CPU clock cycles + 300 ns or more.
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20.8 Serial Interface

20.8.1 Clock Synchronous Serial I/O

20.8.1.1 Transmission/Reception
When the RTS function is used with an external clock, RTSi pin (i = 0 to 2) outputs “L”, which informs the
transmitting side that the MCU is ready for a receive operation. The RTSi pin outputs “H” when a receive
operation starts. Therefore, a transmit timing and receive timing can be synchronized by connecting the RTSi
pin to the CTSi pin of the transmitting side. The RTS function is disabled when an internal clock is selected.
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20.8.2 UART (Clock Asynchronous Serial I/O) Mode

20.8.2.1 Transmission/Reception
When the RTS function is used with an external clock, RTSi pin (i = 0 to 2) outputs “L”, which informs the
transmitting side that the MCU is ready for a receive operation. The RTSi pin outputs “H” when a receive
operation starts. Therefore, a transmit timing and receive timing can be synchronized by connecting the RTSi
pin to the CTSi pin of the transmitting side. The RTS function is disabled when an internal clock is selected.

20.8.2.2 Transmission
If an external clock is selected, the following conditions must be met while the external clock is held “H” when
the CKPOL bit in the UiC0 register (i = 0 to 2) is set to 0 (transmit data output at the falling edge and receive
data input at the rising edge of the serial clock), or while the external clock is held “L” when the CKPOL bit is
set to 1 (transmit data output at the rising edge and receive data input at the falling edge of the serial clock).
• The TE bit in the UiC1 register = 1 (transmission enabled)
• The TI bit in the UiC1 register = 0 (data present in the UiTB register)
• If CTS function is selected, input on the CTSi pin = “L”

20.8.3 Special Mode 1 (I2C Mode)
When generating start, stop, and restart conditions, set the STSPSEL bit in the UiSMR4 register (i = 0 to 2) to 0
and wait for more than half cycle of the transfer clock before setting each condition generation bit (STAREQ,
RSTAREQ, and STPREQ) from 0 to 1.

20.8.4 Special Mode 4 (SIM Mode)
A transmit interrupt request is generated by setting bits U2IRS and U2ERE in the U2C1 register to 1
(transmission completed) and 1 (error signal output), respectively. Therefore, when using SIM mode, make sure
to clear the IR bit to 0 (interrupt not requested) after setting these bits.

20.8.5 Common Items for Multiple Modes

20.8.5.1 CLKi Output
When using the output format of the CLKi pin as N channel open-drain output, follow the procedures below to
change the pin function.

When changing to CLKi from a port 
(1) Select the mode of the serial interface by setting bits SMD2 to SMD0 in the UiMR register to other than

000b. 
(2) Set the NODC bit in the UiSMR3 register to 1. 

When changing to a port from CLKi
(1) Set the NODC bit to 0.
(2) Disable the serial interface by setting bits SMD2 to SMD0 to 000b.


