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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,
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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
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used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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1.2 Product List

Table 1.3 lists Product List for R8C/32D Group, and Figure 1.1 shows a Part Number, Memory Size, and Package

of R8C/32D Group.

(D): Under development

Figure 1.1 Part Number, Memory Size, and Package of R8C/32D Group

Table 1.3 Product List for R8C/32D Group Current of Feb. 2010

 Part No. ROM Capacity RAM Capacity Package Type Remarks

R5F21321DNSP 4 Kbytes 1 Kbyte PLSP0020JB-A N version

R5F21322DNSP 8 Kbytes 1 Kbyte PLSP0020JB-A

R5F21324DNSP 16 Kbytes 1 Kbyte PLSP0020JB-A

R5F21321DDSP (D) 4 Kbytes 1 Kbyte PLSP0020JB-A D version

R5F21322DDSP (D) 8 Kbytes 1 Kbyte PLSP0020JB-A

R5F21324DDSP (D) 16 Kbytes 1 Kbyte PLSP0020JB-A

Part No.   R 5 F 21 32 4 D N SP

Package type:

SP: PLSP0020JB-A (0.65 mm pin-pitch)

Classification
N: Operating ambient temperature -20°C to 85°C

D: Operating ambient temperature -40°C to 85°C

ROM capacity
1: 4 KB

2: 8 KB
4: 16 KB

R8C/32D Group

R8C/3x Series

Memory type

F: Flash memory

Renesas MCU

Renesas semiconductor
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6.2.2 Voltage Monitor Circuit Edge Select Register (VCAC)

Notes:

1. When the VCAC1 bit is set to 0 (one edge), the VW1C7 bit in the VW1C register is enabled. Set the VW1C7 bit

after setting the VCAC1 bit to 0.

2. When the VCAC2 bit is set to 0 (one edge), the VW2C7 bit in the VW2C register is enabled. Set the VW2C7 bit

after setting the VCAC2 bit to 0.

6.2.3 Voltage Detect Register 1 (VCA1)

Note:

1. When the VCA27 bit in the VCA2 register is set to 1 (voltage detection 2 circuit enabled), the VCA13 bit is

enabled.

When the VCA27 bit in the VCA2 register is set to 0 (voltage detection 2 circuit disabled), the VCA13 bit is set to

1 (VCC ≥ Vdet2).

Address 0031h

Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol  — — — — — VCAC2 VCAC1 —

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

b1 VCAC1 Voltage monitor 1 circuit edge select bit (1) 0: One edge

1: Both edges

R/W

b2 VCAC2 Voltage monitor 2 circuit edge select bit (2) 0: One edge

1: Both edges

R/W

b3 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

b4 —

b5 —

b6 —

b7 —

Address 0033h

Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol — — — — VCA13 — — —

After Reset 0 0 0 0 1 0 0 0

Bit Symbol Bit Name Function R/W

b0 — Reserved bits Set to 0. R/W

b1 —

b2 —

b3 VCA13 Voltage detection 2 signal monitor flag (1) 0: VCC < Vdet2

1: VCC ≥ Vdet2

or voltage detection 2 circuit disabled

R

b4 — Reserved bits Set to 0. R/W

b5 —

b6 —

b7 —
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9.8.1 How to Use Oscillation Stop Detection Function

• The oscillation stop detection interrupt shares a vector with the voltage monitor 1 interrupt, the voltage

monitor 2 interrupt, and the watchdog timer interrupt. To use the oscillation stop detection interrupt and

watchdog timer interrupt, the interrupt source needs to be determined.

Table 9.6 lists the Determination of Interrupt Sources for Oscillation Stop Detection, Watchdog Timer,

Voltage Monitor 1, or Voltage Monitor 2 Interrupt. Figure 9.11 shows an Example of Determining Interrupt

Sources for Oscillation Stop Detection, Watchdog Timer, Voltage Monitor 1, or Voltage Monitor 2 Interrupt.

• When the XIN clock restarts after oscillation stop, switch the XIN clock to the clock source for the CPU clock

and the peripheral functions by a program.

Figure 9.10 shows the Procedure for Switching Clock Source from Low-Speed On-Chip Oscillator to XIN

Clock.

• To enter wait mode while the oscillation stop detection function is used, set the CM02 bit to 0 (peripheral

function clock does not stop in wait mode).

• Since the oscillation stop detection function is a function for cases where the XIN clock is stopped by an

external cause, set bits OCD1 to OCD0 to 00b to stop or start the XIN clock by a program (select stop mode or

change the CM05 bit).

• This function cannot be used when the XIN clock frequency is below 2 MHz. In this case, set bits OCD1 to

OCD0 to 00b.

• To use the low-speed on-chip oscillator clock as the clock source for the CPU clock and the peripheral

functions after detecting the oscillation stop, set the FRA01 bit in the FRA0 register to 0 (low-speed on-chip

oscillator selected) and bits OCD1 to OCD0 to 11b. 

To use the high-speed on-chip oscillator clock as the clock source for the CPU clock and the peripheral

functions after detecting the oscillation stop, first set the FRA00 bit to 1 (high-speed on-chip oscillator

oscillates) and the FRA01 bit to 1 (high-speed on-chip oscillator selected). Then set bits OCD1 to OCD0 to

11b.
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11.2.2 Interrupt Control Register (FMRDYIC, TRCIC)

Rewrite the interrupt control register when an interrupt request corresponding to the register is not generated.

Refer to 11.8.5 Rewriting Interrupt Control Register.

Address 0041h (FMRDYIC), 0047h (TRCIC)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol — — — — IR ILVL2 ILVL1 ILVL0

After Reset X X X X X 0 0 0

Bit Symbol Bit Name Function R/W

b0 ILVL0 Interrupt priority level select bit b2 b1 b0

 0 0 0: Level 0 (interrupt disabled)

 0 0 1: Level 1

 0 1 0: Level 2

 0 1 1: Level 3

 1 0 0: Level 4

 1 0 1: Level 5

 1 1 0: Level 6

 1 1 1: Level 7

R/W

b1 ILVL1 R/W

b2 ILVL2 R/W

b3 IR Interrupt request bit 0: No interrupt requested

1: Interrupt requested

R

b4 — Nothing is assigned. If necessary, set to 0.

When read, the content is undefined.

—

b5 —

b6 —

b7 —
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11.5.1 Key Input Enable Register 0 (KIEN)

The IR bit in the KUPIC register may be set to 1 (interrupt requested) when the KIEN register is rewritten. 

Refer to 11.8.4 Changing Interrupt Sources.

Address 01FEh

Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol KI3PL KI3EN KI2PL KI2EN KI1PL KI1EN KI0PL KI0EN

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 KI0EN KI0 input enable bit 0: Disabled

1: Enabled

R/W

b1 KI0PL KI0 input polarity select bit 0: Falling edge

1: Rising edge

R/W

b2 KI1EN KI1 input enable bit 0: Disabled

1: Enabled

R/W

b3 KI1PL KI1 input polarity select bit 0: Falling edge

1: Rising edge

R/W

b4 KI2EN KI2 input enable bit 0: Disabled

1: Enabled

R/W

b5 KI2PL KI2 input polarity select bit 0: Falling edge

1: Rising edge

R/W

b6 KI3EN KI3 input enable bit 0: Disabled

1: Enabled

R/W

b7 KI3PL KI3 input polarity select bit 0: Falling edge

1: Rising edge

R/W
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14.2.6 Option Function Select Register (OFS)

Notes:

1. The OFS register is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a

program.

Do not write additions to the OFS register. If the block including the OFS register is erased, the OFS register is

set to FFh.

When blank products are shipped, the OFS register is set to FFh. It is set to the written value after written by the

user.

When factory-programming products are shipped, the value of the OFS register is the value programmed by the

user.

2. The same level of the voltage detection 0 level selected by bits VDSEL0 and VDESL1 is set in both functions of

voltage monitor 0 reset and power-on reset.

3. To use power-on reset and voltage monitor 0 reset, set the LVDAS bit to 0 (voltage monitor 0 reset enabled after

reset).

For a setting example of the OFS register, refer to 13.3.1 Setting Example of Option Function Select Area.

LVDAS Bit (Voltage Detection 0 Circuit Start Bit)

The Vdet0 voltage to be monitored by the voltage detection 0 circuit is selected by bits VDSEL0 and VDSEL1. 

 

Address 0FFFFh

Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol CSPROINI LVDAS VDSEL1 VDSEL0 ROMCP1 ROMCR — WDTON

After Reset User Setting Value (1)

Bit Symbol Bit Name Function R/W

b0 WDTON Watchdog timer start select bit 0: Watchdog timer automatically starts after reset.

1: Watchdog timer is stopped after reset.

R/W

b1 — Reserved bit Set to 1. R/W

b2 ROMCR ROM code protect disable bit 0: ROM code protect disabled

1: ROMCP1 bit enabled

R/W

b3 ROMCP1 ROM code protect bit 0: ROM code protect enabled

1: ROM code protect disabled

R/W

b4 VDSEL0 Voltage detection 0 level select bit (2) b5 b4 

 0 0: 3.80 V selected (Vdet0_3)

 0 1: 2.85 V selected (Vdet0_2)

 1 0: 2.35 V selected (Vdet0_1)

 1 1: 1.90 V selected (Vdet0_0)

R/W

b5 VDSEL1 R/W

b6 LVDAS Voltage detection 0 circuit start bit (3) 0: Voltage monitor 0 reset enabled after reset

1: Voltage monitor 0 reset disabled after reset

R/W

b7 CSPROINI Count source protection mode 

after reset select bit

0: Count source protect mode enabled after reset

1: Count source protect mode disabled after reset

R/W
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16.5.1 Timer RA I/O Control Register (TRAIOC) in Event Counter Mode

Note:

1. When the same value from the TRAIO pin is sampled three times continuously, the input is determined.

Address 0101h

Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol TIOGT1 TIOGT0 TIPF1 TIPF0 — TOENA TOPCR TEDGSEL

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 TEDGSEL TRAIO polarity switch bit 0: Starts counting at rising edge of the TRAIO input 

and TRAO starts output at “L”

1: Starts counting at falling edge of the TRAIO input 

and TRAO starts output at “H”

R/W

b1 TOPCR TRAIO output control bit Set to 0 in event counter mode. R/W

b2 TOENA TRAO output enable bit 0: TRAO output disabled

1: TRAO output

R/W

b3 — Reserved bit Set to 0. R/W

b4 TIPF0 TRAIO input filter select bit (1) b5 b4

 0 0: No filter

 0 1: Filter with f1 sampling

 1 0: Filter with f8 sampling

 1 1: Filter with f32 sampling

R/W

b5 TIPF1 R/W

b6 TIOGT0 TRAIO event input control bit b7 b6

 0 0: Event input always enabled

 0 1: Do not set.

 1 0: Event input enabled for “L” period of TRCIOD 

(timer RC output)

 1 1: Do not set.

R/W

b7 TIOGT1 R/W
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18. Timer RC

Timer RC is a 16-bit timer with four I/O pins.

18.1 Overview

Timer RC uses either f1, fOCO40M or fOCO-F as its operation clock. Table 18.1 lists the Timer RC Operation

Clock.

Table 18.2 lists the Pin Configuration of Timer RC, and Figure 18.1 shows a Timer RC Block Diagram.

Timer RC has three modes.

• Timer mode

- Input capture function The counter value is captured to a register, using an external signal as the trigger.

- Output compare function Matches between the counter and register values are detected. (Pin output state

changes when a match is detected.)

The following two modes use the output compare function.

• PWM mode Pulses of a given width are output continuously.

• PWM2 mode A one-shot waveform or PWM waveform is output following the trigger after the

wait time has elapsed.

Input capture function, output compare function, and PWM mode settings may be specified independently for each

pin.

In PWM2 mode waveforms are output based on a combination of the counter or the register.

Table 18.1 Timer RC Operation Clock

Condition Timer RC Operation Clock

Count source is f1, f2, f4, f8, f32, or TRCCLK input (bits TCK2 to TCK0 in 

TRCCR1 register are set to a value from 000b to 101b)

f1

Count source is fOCO40M (bits TCK2 to TCK0 in TRCCR1 register are set 

to 110b)

fOCO40M

Count source is fOCO-F (bits TCK2 to TCK0 in TRCCR1 register are set to 

111b)

fOCO-F
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18.4.1 Timer RC I/O Control Register 0 (TRCIOR0) for Input Capture Function

Notes:

1. When the BFC bit in the TRCMR register is set to 1 (buffer register of TRCGRA register), set the IOC2 bit in the

TRCIOR1 register to the same value as the IOA2 bit in the TRCIOR0 register.

2. When the BFD bit in the TRCMR register is set to 1 (buffer register of TRCGRB register), set the IOD2 bit in the

TRCIOR1 register to the same value as the IOB2 bit in the TRCIOR0 register.

3. The IOA3 bit is enabled when the IOA2 bit is set to 1 (input capture function).

Address 0124h

Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol — IOB2 IOB1 IOB0 IOA3 IOA2 IOA1 IOA0

After Reset 1 0 0 0 1 0 0 0

Bit Symbol Bit Name Function R/W

b0 IOA0 TRCGRA control bit b1 b0

 0 0: Input capture to the TRCGRA register at the 

rising edge

 0 1: Input capture to the TRCGRA register at the 

falling edge

 1 0: Input capture to the TRCGRA register at both 

edges

 1 1: Do not set.

R/W

b1 IOA1 R/W

b2 IOA2 TRCGRA mode select bit (1) Set to 1 (input capture) in the input capture function. R/W

b3 IOA3 TRCGRA input capture input switch 

bit (3)

0: fOCO128 signal

1: TRCIOA pin input

R/W

b4 IOB0 TRCGRB control bit b5 b4

 0 0: Input capture to the TRCGRB register at the 

rising edge

 0 1: Input capture to the TRCGRB register at the 

falling edge

 1 0: Input capture to the TRCGRB register at both 

edges

 1 1: Do not set.

R/W

b5 IOB1 R/W

b6 IOB2 TRCGRB mode select bit (2) Set to 1 (input capture) in the input capture function. R/W

b7 — Nothing is assigned. If necessary, set to 0. When read, the content is 1. —
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Figure 20.3 Transmit and Receive Timing in Clock Synchronous Serial I/O Mode

Transfer clock

D0

TE bit in

U0C1 register

TXD0

• Transmit Timing Example (Internal Clock Selected)

Data is set in U0TB register.

Data transfer from U0TB register to UART0 transmit register

TC

CLK0

TCLK Pulsing stops because TE bit is set to 0.

D1 D2 D3 D4 D5 D6 D7 D0 D1 D2 D3 D4 D5 D6 D7 D0 D1 D2 D3 D4 D5 D6 D7

TC = TCLK = 2(n+1)/fi
fi: Frequency of U0BRG count source (f1, f8, f32, fC)

n: Setting value in U0BRG register

The above applies when:
• CKDIR bit in U0MR register = 0 (internal clock)
• CKPOL bit in U0C0 register = 0 (transmit data output at the falling edge and

     receive data input at the rising edge of the transfer clock)
• U0IRS bit in U0C1 register = 0

     (interrupt request generation when the transmit buffer is empty)

D0

Set to 0 by an interrupt request acknowledgement or by a program.

Dummy data is set in U0TB register.

Data transfer from U0TB register to UART0 transmit register

1/fEXT

D1 D2 D3 D4 D5 D6 D7 D0 D1 D2 D3 D4 D5

Receive data taken in

Data read from U0RB register
Data transfer from UART0 receive register

to U0RB register

TI bit in

U0C1 register

TXEPT bit in

U0C0 register

IR bit in
S0TIC register

Set to 0 when an interrupt request is acknowledged or by a program.

• Receive Timing Example (External Clock Selected)

RE bit in
U0C1 register

TE bit in

U0C1 register

TI bit in

U0C1 register

RI bit in

U0C1 register

IR bit in
S0RIC register

CLK0

RXD0

The above applies when:
• CKDIR bit in U0MR register = 1 (external clock)

• CKPOL bit in U0C0 register = 0 (transmit data output at the falling edge and
     receive data input at the rising edge of the transfer clock)

The following should be met when “H” is applied to the CLK0 pin before receiving data:
• TE bit in U0C1 register = 1 (transmission enabled)
• RE bit in U0C1 register = 1 (reception enabled)
• Dummy data is written to U0TB register

fEXT: Frequency of external clock
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21.2 Registers

21.2.1 UART2 Transmit/Receive Mode Register (U2MR)

21.2.2 UART2 Bit Rate Register (U2BRG)

Write to the U2BRG register while transmission and reception stop. 

Use the MOV instruction to write to this register.

Set bits CLK1 to CLK0 in the U2C0 register before writing to the U2BRG register.

Address 00A8h

Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol IOPOL PRYE PRY STPS CKDIR SMD2 SMD1 SMD0

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 SMD0 Serial I/O mode select bit b2 b1 b0

 0 0 0: Serial interface disabled

 0 0 1: Clock synchronous serial I/O mode

 0 1 0: I2C mode

 1 0 0: UART mode, transfer data 7 bits long

 1 0 1: UART mode, transfer data 8 bits long

 1 1 0: UART mode, transfer data 9 bits long

Other than above: Do not set.

R/W

b1 SMD1 R/W

b2 SMD2 R/W

b3 CKDIR Internal/external clock select bit 0: Internal clock

1: External clock

R/W

b4 STPS Stop bit length select bit 0: One stop bit

1: Two stop bits

R/W

b5 PRY Odd/even parity select bit Enabled when PRYE = 1

0: Odd parity

1: Even parity

R/W

b6 PRYE Parity enable bit 0: Parity disabled

1: Parity enabled

R/W

b7 IOPOL TXD, RXD I/O polarity switch bit 0: Not inverted

1: Inverted

R/W

Address 00A9h

Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol — — — — — — — —

After Reset X X X X X X X X

Bit Function Setting Range R/W

b7 to b0 If the setting value is n, U2BRG divides the count source by n+1. 00h to FFh W
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21.3.1 Measure for Dealing with Communication Errors

If communication is aborted or a communication error occurs while transmitting or receiving in clock

synchronous serial I/O mode, follow the procedures below:

(1) Set the TE bit in the U2C1 register to 0 (transmission disabled) and the RE bit to 0 (reception disabled).

(2) Set bits SMD2 to SMD0 in the U2MR register to 000b (serial interface disabled).

(3) Set bits SMD2 to SMD0 in the U2MR register to 001b (clock synchronous serial I/O mode).

(4) Set the TE bit in the U2C1 register to 1 (transmission enabled) and the RE bit to 1 (reception enabled).

21.3.2 CLK Polarity Select Function

Use the CKPOL bit in the U2C0 register to select the transfer clock polarity. Figure 21.4 shows the Transfer

Clock Polarity.

Figure 21.4 Transfer Clock Polarity

(2) CKPOL bit in U2C0 register = 1 (transmit data output at the rising edge and
receive data input at the falling edge of the transfer clock)

D1 D2 D3 D4 D5 D6 D7

D1 D2 D3 D4 D5 D6 D7

D0

D0

TXD2

RXD2

CLK2

(1) CKPOL bit in U2C0 register = 0 (transmit data output at the falling edge and
     receive data input at the rising edge of the transfer clock)

D1 D2 D3 D4 D5 D6 D7D0

D1 D2 D3 D4 D5 D6 D7D0

TXD2

RXD2

CLK2

The above applies when:
• UFORM bit in U2C0 register = 0 (LSB first)
• U2LCH bit in U2C1 register = 0 (not inverted)

“H” output from CLK2 pin

 during no transfer

“L” output from CLK2 pin

 during no transfer
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Table 21.11 Registers Used and Settings in I2C Mode (2)

Register Bit
Function

Master Slave

U2SMR3 b0, b2, b4, and 

NODC

Set to 0. Set to 0.

CKPH Refer to Table 21.12 I2C Mode Functions. Refer to Table 21.12 I2C Mode Functions.

DL2 to DL0 Set the amount of SDA2 digital delay. Set the amount of SDA2 digital delay.

U2SMR4 STAREQ Set to 1 to generate a start condition. Set to 0.

RSTAREQ Set to 1 to generate a restart condition. Set to 0.

STPREQ Set to 1 to generate a stop condition. Set to 0.

STSPSEL Set to 1 to output each condition. Set to 0.

ACKD Select ACK or NACK. Select ACK or NACK.

ACKC Set to 1 to output ACK data. Set to 1 to output ACK data.

SCLHI Set to 1 to stop SCL2 output when a stop

condition is detected.

Set to 0.

SWC9 Set to 0. Set to 1 to hold SCL2 low at the falling

edge of the 9th bit of clock.

URXDF DF2EN Set to 0. Set to 0.

U2SMR5 MP Set to 0. Set to 0.
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21.5.2 Output of Start and Stop Conditions

A start condition is generated by setting the STAREQ bit in the U2SMR4 register to 1 (start).

A restart condition is generated by setting the RSTAREQ bit in the U2SMR4 register to 1 (start).

A stop condition is generated by setting the STPREQ bit in the U2SMR4 register to 1 (start).

The output procedure is as follows:

(1) Set the STAREQ bit, RSTAREQ bit or STPREQ bit to 1 (start).

(2) Set the STSPSEL bit in the U2SMR4 register to 1 (output).

Table 21.13 lists the STSPSEL Bit Functions. Figure 21.16 shows the STSPSEL Bit Functions.

Figure 21.16 STSPSEL Bit Functions

Table 21.13 STSPSEL Bit Functions

Function STSPSEL = 0 STSPSEL = 1

Output of pins SCL2 

and SDA2

Output of transfer clock and data 

Output of start/stop conditions is 

accomplished by a program using ports 

(not automatically generated in 

hardware)

Output of start/stop conditions 

according to bits STAREQ, 

RSTAREQ, and STPREQ

Start/stop condition 

interrupt request 

generation timing

Detection of start/stop conditions Completion of start/stop condition 

generation

SDA2

Start condition
detection interrupt

Stop condition
detection interrupt

(1) Slave Mode
     CKDIR = 1 (external clock)

SCL2

SDA2

Start condition detection
interrupt

Stop condition detection
interrupt

(2) Master Mode
     CKDIR = 0 (internal clock), CKPH = 1 (with clock delay)

SCL2

Set STAREQ = 1
(start) Set STPREQ = 1

(start)

STSPSEL bit 0

STSPSEL bit

Set to 1 by
a program.

Set to 0 by
a program.

Set to 1 by
a program.

Set to 0 by
a program.

  1st   2nd  3rd   4th  5th   6th  7th   8th   9th bit

   1st   2nd   3rd  4th  5th   6th  7th   8th  9th bit
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21.6.3 RXD2 Digital Filter Select Function

When the DF2EN bit in the URXDF register is set to 1 (RXD2 digital filer enabled), the RXD2 input signal is

loaded internally via the digital filter circuit for noise reduction. The noise canceller consists of three cascaded

latch circuits and a match detection circuit. The RXD2 input signal is sampled on the internal basic clock with a

frequency 16 times the bit rate. It is recognized as a signal and the level is passed forward to the next circuit

when three latch outputs match. When the outputs do not match, the previous value is retained. 

In other words, when the level is changed within three clocks, the change is recognized as not a signal but noise.

Figure 21.22 shows a Block Diagram of RXD2 Digital Filter Circuit.

Figure 21.22 Block Diagram of RXD2 Digital Filter Circuit

C

D Q

Latch

C

D Q

Latch

Match

detection

circuit

RXD2
input signal

Sampling
clock

Sampling clock

URXDF

register

(DF2EN bit)

C

D Q

Latch

Internal RXD2
input signal

Internal basic clock
period (1)

Note:

1. When the CKDIR bit in the U2MR register is 0 (internal clock), the internal basic clock is set to fj/(n+1)

(fj = f1, f8, f32, fC; n = setting value in the U2BRG register).

When the CKDIR bit in the U2MR register is 1 (external clock), the internal basic clock is set to fEXT/(n+1)

(fEXT is input from the CLK2 pin. n = setting value in the U2BRG register).
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22.2 Registers

22.2.1 On-Chip Reference Voltage Control Register (OCVREFCR)

Note:

1. When on-chip reference voltage is used as analog input, first set the ADEX0 bit in the ADCON1 register to 1 (on-

chip reference voltage selected) and then set the OCVREFAN bit to 1 (on-chip reference voltage and analog

input are connected).

When on-chip reference voltage is not used as analog input, first set the OCVREFAN bit to 0 (on-chip reference

voltage and analog input are cut off) and then set the ADEX0 bit to 0 (extended analog input pin not selected).

Set the PRC3 bit in the PRCR register to 1 (write enabled) before rewriting the OCVREFCR register.

If the contents of the OCVREFCR register are rewritten during A/D conversion, the conversion result is

undefined.

Address 0026h

Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol — — — — — — — OCVREFAN

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 OCVREFAN On-chip reference voltage to 

analog input connect bit (1)

0: On-chip reference voltage and analog input are cut off

1: On-chip reference voltage and analog input are 

connected

R/W

b1 — Reserved bits Set to 0. R/W

b2 —

b3 —

b4 —

b5 —

b6 —

b7 —
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Figure 22.7 Operating Example of Repeat Mode 1

8th A/D conversion result

7th A/D conversion result

The above applies under the following conditions:
Bits ADCAP1 to ADCAP0 in the ADMOD register are set to 00b (starts by software trigger).

Set to 0 when interrupt
request is acknowledged,
or set by a program.

Successive conversion
register

1st 2nd 3rd 4th

AD0 register Undefined

ADST bit in
ADCON0 register

AD1 register Undefined

AD2 register Undefined

AD3 register Undefined

1st A/D conversion result

2nd A/D conversion result

3rd A/D conversion result

4th A/D conversion result

IR bit in
ADIC register

5th 6th 7th 8th 9th

Undefined

Undefined

Undefined

Undefined

5th A/D conversion result

6th A/D conversion result

AD4 register

AD5 register

AD6 register

AD7 register

9th A/D conversion result



R8C/32D Group 24. Flash Memory 

REJ09B0528-0100 Rev.1.00 Feb 15, 2010

Page 373 of 447

24.4.8 How to Set and Exit Each Mode

Figure 24.4 shows How to Set and Exit EW0 Mode and Figure 24.5 shows How to Set and Exit EW1 Mode.

 

Figure 24.4 How to Set and Exit EW0 Mode

Figure 24.5 How to Set and Exit EW1 Mode

Transfer the rewrite mode program that uses
CPU rewrite mode to the RAM

Jump to the rewrite control program transferred

to the RAM
(The subsequent process is executed by the

rewrite control program in the RAM)

After writing 0 to the FMR01 bit,

write 1 (CPU rewrite mode enabled) (1)

Execute software commands

Write 0 (CPU rewrite mode disabled) to

the FMR01 bit

Jump to the specified address in the flash memory

Rewrite control program

Note:

1. To set the FMR01 bit to 1, first write 0 and then 1 immediately. Do not generate an interrupt between writing 0 and writing 1.

Writing to the FMR01 bit must be performed in the RAM.

EW0 Mode Execution Procedure
(When Rewriting User ROM)

FMR01: Bit in FMR0 register

After writing 0 to the FMR01 bit,

write 1 (CPU rewrite mode enabled) (1)

Execute software commands

Write 0 (CPU rewrite mode disabled) to

the FMR01 bit

Note:
     1. To set the FMR01 bit to 1, first write 0 and then 1 immediately.

Do not generate an interrupt between writing 0 and writing 1.

EW1 Mode Execution Procedure

Program in ROM

After writing 0 to the FMR02 bit,

write 1 (EW1 mode)

FMR01, FMR02: Bits in FMR0 register
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Figure 24.8 Program Flowchart (Flash Ready Status Interrupt Enabled)

Start

Write the command code 40h

Write data to the write address

Program completed

RDYSTIE = 1

RDYSTI: Bit in FST register
RDYSTIE: Bit in FMR0 register

I = 1 (interrupt enabled)

Flash ready status

interrupt

REIT

RDYSTI = 0

Full status check
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Notes:

1. VCC = 1.8 to 5.5 V at Topr = −20 to 85°C (N version) / −40 to 85°C (D version), unless otherwise specified.

2. The average output current indicates the average value of current measured during 100 ms.

3. fOCO40M can be used as the count source for timer RC in the range of VCC = 2.7 V to 5.5V.

Table 26.2 Recommended Operating Conditions

Symbol Parameter Conditions
Standard

Unit
Min. Typ. Max.

VCC/AVCC Supply voltage 1.8 − 5.5 V

VSS/AVSS Supply voltage − 0 − V

VIH Input “H” voltage Other than CMOS input 0.8 VCC − VCC V

CMOS 

input

Input level 

switching 

function 

(I/O port)

Input level selection 

: 0.35 VCC

4.0 V ≤ VCC ≤ 5.5 V 0.5 VCC − VCC V

2.7 V ≤ VCC < 4.0 V 0.55 VCC − VCC V

1.8 V ≤ VCC < 2.7 V 0.65 VCC − VCC V

Input level selection 

: 0.5 VCC

4.0 V ≤ VCC ≤ 5.5 V 0.65 VCC − VCC V

2.7 V ≤ VCC < 4.0 V 0.7 VCC − VCC V

1.8 V ≤ VCC < 2.7 V 0.8 VCC − VCC V

Input level selection 

: 0.7 VCC

4.0 V ≤ VCC ≤ 5.5 V 0.85 VCC − VCC V

2.7 V ≤ VCC < 4.0 V 0.85 VCC − VCC V

1.8 V ≤ VCC < 2.7 V 0.85 VCC − VCC V

External clock input (XOUT) 1.2 − VCC V

VIL Input “L” voltage Other than CMOS input 0 − 0.2 VCC V

CMOS 

input

Input level 

switching 

function 

(I/O port)

Input level selection 

: 0.35 VCC

4.0 V ≤ VCC ≤ 5.5 V 0 − 0.2 VCC V

2.7 V ≤ VCC < 4.0 V 0 − 0.2 VCC V

1.8 V ≤ VCC < 2.7 V 0 − 0.2 VCC V

Input level selection 

: 0.5 VCC

4.0 V ≤ VCC ≤ 5.5 V 0 − 0.4 VCC V

2.7 V ≤ VCC < 4.0 V 0 − 0.3 VCC V

1.8 V ≤ VCC < 2.7 V 0 − 0.2 VCC V

Input level selection 

: 0.7 VCC

4.0 V ≤ VCC ≤ 5.5 V 0 − 0.55 VCC V

2.7 V ≤ VCC < 4.0 V 0 − 0.45 VCC V

1.8 V ≤ VCC < 2.7 V 0 − 0.35 VCC V

External clock input (XOUT) 0 − 0.4 V

IOH(sum) Peak sum output “H” current Sum of all pins IOH(peak) − − −160 mA

IOH(sum) Average sum output “H” current Sum of all pins IOH(avg) − − −80 mA

IOH(peak) Peak output “H” current Drive capacity Low − − −10 mA

Drive capacity High − − −40 mA

IOH(avg) Average output “H” current Drive capacity Low − − −5 mA

Drive capacity High − − −20 mA

IOL(sum) Peak sum output “L” current Sum of all pins IOL(peak) − − 160 mA

IOL(sum) Average sum output “L” current Sum of all pins IOL(avg) − − 80 mA

IOL(peak) Peak output “L” current Drive capacity Low − − 10 mA

Drive capacity High − − 40 mA

IOL(avg) Average output “L” current Drive capacity Low − − 5 mA

Drive capacity High − − 20 mA

f(XIN) XIN clock input oscillation frequency 2.7 V ≤ VCC ≤ 5.5 V − − 20 MHz

1.8 V ≤ VCC < 2.7 V − − 5 MHz

f(XCIN) XCIN clock input oscillation frequency 1.8 V ≤ VCC ≤ 5.5 V − 32.768 50 kHz

fOCO40M When used as the count source for timer RC (3) 2.7 V ≤ VCC ≤ 5.5 V 32 − 40 MHz

fOCO-F fOCO-F frequency 2.7 V ≤ VCC ≤ 5.5 V − − 20 MHz

1.8 V ≤ VCC < 2.7 V − − 5 MHz

− System clock frequency 2.7 V ≤ VCC ≤ 5.5 V − − 20 MHz

1.8 V ≤ VCC < 2.7 V − − 5 MHz

f(BCLK) CPU clock frequency 2.7 V ≤ VCC ≤ 5.5 V − − 20 MHz

1.8 V ≤ VCC < 2.7 V − − 5 MHz


