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memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
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rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
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range of applications.

Applications of "Embedded -
Microcontrollers"
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smartphones, home appliances, and wearable devices. In
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systems.
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Common subcategories include 8-bit, 16-bit, and 32-bit
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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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2.2 Register Descriptions 

2.2.1 General Registers 

Figure 2.2 shows the general registers. 

The general registers consist of 16 registers, numbered R0 to R15, and are used for data 
processing and address calculation. R0 is also used as an index register. Several instructions have 
R0 fixed as their only usable register. R15 is used as the hardware stack pointer (SP). Saving and 
restoring the status register (SR) and program counter (PC) in exception handling is accomplished 
by referencing the stack using R15. 

31 0
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R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15, SP (hardware stack pointer)*2

*1

Notes: 1.

 2.

R0 functions as an indexed register in the indexed
register indirect and indexed GBR indirect addressing
modes. Several instructions have R0 fixed as their
source or destination register.
R15 is used as a hardware stack pointer (SP) in 
exception handling.

 

Figure 2.2   General Registers 
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read
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Note:  The DTC request signal indicates the state of internal bus request after the DTC activation source has been determined.

DTC activation
request

DTC request

Clock (Bφ)

 

Figure 8.12   Example of DTC Operation Timing: Chain Transfer 
(Activated by On-Chip Peripheral Module; Iφ : Bφ : Pφ = 1 : 1/2 : 1/2;  

Data Transferred from On-Chip Peripheral Module to On-Chip RAM;  
Transfer Information is Written in 3 Cycles) 

R WInternal address

Vector read Transfer information
read

Data 
transfer

Transfer information
write

Note:  The DTC request signal indicates the state of internal bus request after the DTC activation source has been determined.

DTC activation
request

DTC request
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Figure 8.13   Example of DTC Operation Timing:  
Short Address Mode and Normal Transfer Mode or Repeat Transfer Mode 

(Activated by On-Chip Peripheral Module; Iφ : Bφ : Pφ = 1 : 1/2 : 1/2;  
Data Transferred from On-Chip Peripheral Module to On-Chip RAM;  

Transfer Information is Written in 3 Cycles) 
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8.5.9 DTC Bus Release Timing 

The DTC requests the bus mastership of the internal bus (I bus) to the bus arbiter when an 
activation request occurs. The DTC releases the bus after a vector read, transfer information read, 
a single data transfer, or transfer information write-back. The DTC does not release the bus 
mastership during transfer information read, a single data transfer, or write-back of transfer 
information. 

The bus release timing can be specified through the bus function extending register (BSCEHR). 
For details see section 9.4.8, Bus Function Extending Register (BSCEHR). The difference in bus 
release timing according to the register setting is summarized in table 8.11. Settings other than 
shown in the table are prohibited. The value of BSCEHR must not be modified while the DTC is 
active. 

Figure 8.16 is a timing chart showing an example of bus release timing. 

Table 8.11 DTC Bus Release Timing 

Bus Function Extending 
Register (BSCEHR) 

Setting 

Bus Release Timing 
(O: Bus must be released;  

x: Bus is not released) 

After Write-Back of 
Transfer Information 

 DTLOCK DTBST 
After Vector 
Read 

After 
Transfer 
Information 
Read 

After a 
Single data 
Transfer 

Normal 
Transfer 

Continuous 
Transfer 

Setting 1 0 0 × × × O O 

Setting 2*1 0 1 × × × O × 

Setting 3*2 1 0 O O O O O 

Notes: 1. The following restrictions apply to setting 2. 
 • The clock setting through the frequency control register (FRQCR) must be Iφ : Bφ : Pφ : 

Mφ : Aφ = 16 : 4 : 4 : 4 : 4, 16 : 4 : 4 : 8 : 4, 8 : 4 : 4 : 8 : 4, or 8 : 4 : 4 : 4 : 4. 
 • The vector information must be stored in the flash memory (ROM) or on-chip RAM. 

 • The transfer information must be stored in the on-chip RAM. 

 • Transfer must be between the on-chip RAM and an on-chip peripheral module or 
between the external memory and an on-chip peripheral module. 

 2. The following restriction applies to setting 3. 
 • Use the DTPR bit in BSCEHR with this bit set to 0. Setting this bit to 1 is prohibited. 
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Table 11.11 Setting of Operation Mode by Bits MD0 to MD3 

Bit 3 
MD3 

Bit 2 
MD2 

Bit 1 
MD1 

Bit 0 
MD0 

 
Description 

0 0 0 0 Normal operation 

   1 Setting prohibited 

  1 0 PWM mode 1 

   1 PWM mode 2*1 

 1 0 0 Phase counting mode 1*2 

   1 Phase counting mode 2*2 

  1 0 Phase counting mode 3*2 

   1 Phase counting mode 4*2 

1 0 0 0 Reset synchronous PWM mode*3 

   1 Setting prohibited 

  1 X Setting prohibited 

 1 0 0 Setting prohibited 

   1 Complementary PWM mode 1 (transmit at crest)*3 

  1 0 Complementary PWM mode 2 (transmit at trough)*3 

   1 Complementary PWM mode 2 (transmit at crest and 
trough)*3 

[Legend] 
X: Don't care 

Notes: 1. PWM mode 2 cannot be set for channels 3 and 4. 

 2. Phase counting mode cannot be set for channels 0, 3, and 4. 
 3. Reset synchronous PWM mode, complementary PWM mode can only be set for 

channel 3. When channel 3 is set to reset synchronous PWM mode or complementary 
PWM mode, the channel 4 settings become ineffective and automatically conform to the 
channel 3 settings. However, do not set channel 4 to reset synchronous PWM mode or 
complementary PWM mode. Reset synchronous PWM mode and complementary PWM 
mode cannot be set for channels 0, 1, and 2. 
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Table 11.18 TIORH_4 (Channel 4) 

    Description 

Bit 7 
IOB3 

Bit 6 
IOB2 

Bit 5 
IOB1 

Bit 4 
IOB0 

TGRB_4 
Function 

 
TIOC4B Pin Function 

0 0 0 0 Output retained* 

   1 

Output 
compare 
register 

Initial output is 0 

0 output at compare match 

  1 0  Initial output is 0 

1 output at compare match 

   1  Initial output is 0 

Toggle output at compare match 

 1 0 0  Output retained 

   1  Initial output is 1 

0 output at compare match 

  1 0  Initial output is 1 

1 output at compare match 

   1  Initial output is 1 

Toggle output at compare match 

1 X 0 0 Input capture at rising edge 

   1 Input capture at falling edge 

  1 X 

Input capture 
register 

Input capture at both edges 

[Legend] 

X: Don't care 
Note: * After power-on reset, 0 is output until TIOR is set. 
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Figure 11.41   Example of Operation without Dead Time 
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MTU2 clock
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Figure 11.84 (2)   Example of Synchronous Counter Start Operation (MTU2-to-MTU2S 
Clock Frequency Ratio = 1:2) 

MTU2 clock

MTU2S clock

MTU2/TSTR

MTU2S/TSTR

H'51TCSYSTR H'00

H'42H'00

H'80H'00

H'00

H'0001MTU2/TCNT_1 H'0000 H'0002

H'0001

H'0002

H'0003

H'0004

MTU2S/TCNT_4 H'0000
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Figure 11.84 (3)   Example of Synchronous Counter Start Operation (MTU2-to-MTU2S 
Clock Frequency Ratio = 1:3) 
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16.2 Input/Output Pins 

The SCI has the serial pins summarized in table 16.1. 

Table 16.1 Pin Configuration 

Channel Pin Name* I/O Function 

0 SCK0 I/O SCI0 clock input/output 

 RXD0 Input SCI0 receive data input 

 TXD0 Output SCI0 transmit data output 

1 SCK1 I/O SCI1 clock input/output 

 RXD1 Input SCI1 receive data input 

 TXD1 Output SCI1 transmit data output 

2 SCK2 I/O SCI2 clock input/output 

 RXD2 Input SCI2 receive data input 

 TXD2 Output SCI2 transmit data output 

4 SCK4 I/O SCI4 clock input/output 

 RXD4 Input SCI4 receive data input 

 TXD4 Output SCI4 transmit data output 

Note:  * Pin names SCK, RXD, and TXD are used in the description for all channels, omitting 
the channel designation. 
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Bit Bit Name 
Initial 
value R/W Description 

4 O/E 0 R/W Parity mode 

Selects even or odd parity when parity bits are added 
and checked. The O/E setting is used only in 
asynchronous mode and only when the parity enable bit 
(PE) is set to 1 to enable parity addition and checking. 
The O/E setting is ignored in clock synchronous mode, 
or in asynchronous mode when parity addition and 
checking is disabled. 
0: Even parity 
1: Odd parity 

If even parity is selected, the parity bit is added to 
transmit data to make an even number of 1s in the 
transmitted character and parity bit combined. Receive 
data is checked to see if it has an even number of 1s in 
the received character and parity bit combined. 
If odd parity is selected, the parity bit is added to 
transmit data to make an odd number of 1s in the 
transmitted character and parity bit combined. Receive 
data is checked to see if it has an odd number of 1s in 
the received character and parity bit combined. 

3 STOP 0 R/W Stop Bit Length 

Selects one or two bits as the stop bit length in 
asynchronous mode. This setting is used only in 
asynchronous mode. It is ignored in clock synchronous 
mode because no stop bits are added. 

0: One stop bit*1 

1: Two stop bits*2 

When receiving, only the first stop bit is checked, 
regardless of the STOP bit setting. If the second stop 
bit is 1, it is treated as a stop bit, but if the second stop 
bit is 0, it is treated as the start bit of the next incoming 
character. 

Notes: 1. When transmitting, a single 1-bit is added at 
the end of each transmitted character. 

 2. When transmitting, two 1 bits are added at the 
end of each transmitted character. 

2 MP 0 R/W Multiprocessor Mode (only in asynchronous mode) 

Enables or disables multiprocessor mode. The PE and 
O/E bit settings are ignored in multiprocessor mode. 

0: Multiprocessor mode disabled 

1: Multiprocessor mode enabled 
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18.4.9 SPI Operation 

(1) Slave Mode Operation 

(1-1) Starting a Serial Transfer 

If the CPHA bit in RSPI command register 0 (SPCMD0) is 0, when detecting an SSL0 input 
signal assertion, the RSPI needs to start driving valid data to the MISO output signal. For this 
reason, the asserting of the SSL0 input signal triggers the start of a serial transfer. 

If the CPHA bit is 1, when detecting the first RSPCK edge in an SSL0 signal asserted condition, 
the RSPI needs to start driving valid data to the MSO signal. For this reason, when the CPHA bit 
is 1, the first RSPCK edge in an SSL0 signal asserted condition triggers the start of a serial 
transfer. 

When detecting the start of a serial transfer in a condition in which the shift register is empty, the 
RSPI changes the status of the shift register to "full", so that data cannot be copied from the 
transmit buffer to the shift register when serial transfer is in progress. If the shift register was full 
before the serial transfer started, the RSPI leaves the status of the shift register intact, in the full 
state. 

Irrespective of CPHA bit settings, the timing at which the RSPI starts driving MISO output signals 
is the SSL0 signal assertion timing. The data which is output by the RSPI is either valid or invalid, 
depending on CPHA bit settings. 

For details on the RSPI transfer format, see section 18.4.4, Transfer Format. The polarity of the 
SSL0 input signal depends on the setting of the SSL0P bit in the RSPI slave select polarity register 
(SSLP). 

(1-2) Terminating a Serial Transfer 

Irrespective of the CPHA bit in RSPI command register 0 (SPCMD0), the RSPI terminates the 
serial transfer after detecting an RSPCK edge corresponding to the final sampling timing. When 
the SPRF bit in the RSPI status register (SPSR) is 0 and free space is available in the receive 
buffer, upon termination of serial transfer the RSPI copies received data from the shift register to 
the receive buffer of the RSPI data register (SPDR). Irrespective of the value of the SPRF bit, 
upon termination of a serial transfer the RSPI changes the status of the shift register to "empty". A 
mode fault error occurs if the RSPI detects an SSL0 input signal negation from the beginning of 
serial transfer to the end of serial transfer (see section 18.4.7, Error Detection).  

The final sampling timing changes depending on the bit length of the transfer data. In slave mode, 
the RSPI data length depends on the settings in bits SPB3 to SPB0 bits in SPCMD0. The polarity 
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• Port C Control Register L3 (PCCRL3) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 0 0 0* 0 0 0 0* 0 0 0 0* 0 0 0 0*
R R/W R/W R/W R R/W R/W R/W R R/W R/W R/W R R/W R/W R/W

Note:  *  The initial value is 1 during the on-chip ROM disabled external extension mode.

Bit:

Initial value:
R/W:

- PC11MD[2:0] - PC10MD[2:0] - PC8MD[2:0]-PC9MD[2:0]

 
 

Bit Bit Name 
Initial 
Value R/W Description 

15 ⎯ 0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 

14 to 12 PC11MD[2:0] 000* R/W PC11 Mode 

Select the function of the 
PC11/A11/TIOC1B/CTx0/TXD0 pin. 

000: PC11 I/O (port) 

001: A11 output (BSC) 

010: Setting prohibited 

011: Setting prohibited 

100: TIOC1B I/O (MTU2) 

101: CTx0 output (RCAN-ET) 

110: TXD0 input (SCI) 

111: Setting prohibited 

11 ⎯ 0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 

10 to 8 PC10MD[2:0] 000* R/W PC10 Mode 

Select the function of the 
PC10/A10/TIOC1A/CRx0/RXD0 pin. 

000: PC10 I/O (port) 

001: A10 output (BSC) 

010: Setting prohibited 

011: Setting prohibited 

100: TIOC1A I/O (MTU2) 

101: CRx0 input (RCAN-ET) 

110: RXD0 input (SCI) 

111: Setting prohibited 
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23.5.2 Port E Data Register L (PEDRL) 

PEDRL is a 16-bit readable/writable register that stores port E data. In this LSI, bits PE15DR to 
PE0DR correspond to pins PE15 to PE0, respectively (description of multiplexed functions are 
abbreviated here). When a pin function is general output, if a value is written to PEDRL, the value 
is output directly from the pin, and if PEDRL is read, the register value is returned directly 
regardless of the pin state. When a pin function is general input, if PEDRL is read, the pin state, 
not the register value, is returned directly. If a value is written to PEDRL, although that value is 
written into PEDRL, it does not affect the pin state. 

Table 23.10 summarizes read/write operations of port E data register. 

• Port E data register L (PEDRL) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0Bit:

Initial value:
R/W:

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

PE15
DR

PE14
DR

PE13
DR

PE12
DR

PE10
DR

PE11
DR

PE9
DR

PE8
DR

PE7
DR

PE6
DR

PE5
DR

PE4
DR

PE3
DR

PE2
DR

PE1
DR

PE0
DR

 
 

Bit Bit Name 
Initial 
Value R/W Description 

15 PE15DR 0 R/W 

14 PE14DR 0 R/W 

13 PE13DR 0 R/W 

12 PE12DR 0 R/W 

11 PE11DR 0 R/W 

10 PE10DR 0 R/W 

9 PE9DR 0 R/W 

8 PE8DR 0 R/W 

7 PE7DR 0 R/W 

6 PE6DR 0 R/W 

5 PE5DR 0 R/W 

4 PE4DR 0 R/W 

3 PE3DR 0 R/W 

2 PE2DR 0 R/W 

1 PE1DR 0 R/W 

0 PE0DR 0 R/W 

See table 23.10. 
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25.3.6 MAC Address Low Register (MALR) 

MALR is a 32-bit readable/writable register that specifies the lower 16 bits of 48-bit MAC 
address. This register is normally set in the initialization process after a reset. The MAC address 
setting must not be changed while the transmitting and receiving functions are enabled. Reset the 
EtherC and E-DMAC with the SWR bit in EDMR of the E-DMAC, and then set the MAC address 
again. 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R R R R R R R R R R R R R R R R

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

MA[15:0]

Bit:

Initial value:
R/W:

Bit:

Initial value:
R/W:

− − − − − − − − − − −− − − − −

 
 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 16 ⎯ All 0 R Reserved 

These bits are always read as 0. The write value should 
always be 0. 

15 to 0 MA[15:0] All 0 R/W MAC Address Bits 15 to 0 

These bits are used to set the lower 16 bits of the MAC 
address. 

If the MAC address is 01-23-45-67-89-AB 
(hexadecimal), set H'89AB in this register. 
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Bit Bit Name 
Initial 
Value R/W Description 

18 FR 0 R/W Frame Reception 

Indicates that a frame has been received and the 
receive descriptor has been updated. This bit is set to 1 
each time a frame is received. 

0: Frame has not been received 

1: Frame has been received 

17 RDE 0 R/W Receive Descriptor Empty 

When receive descriptor empty (RDE = 1) occurs, 
reception can be resumed by setting the RACT bit in 
the receive descriptor to 1 to restart the receive 
operation. 

0: Receive descriptor active bit RACT = 1 detected 

1: Receive descriptor active bit RACT = 0 detected 

16 RFOF 0 R/W Receive FIFO Overflow 

Indicates that the receive FIFO has overflowed during 
frame reception. 

0: Overflow has not occurred 

1: Overflow has occurred 

15 to 12 ⎯ All 0 R Reserved 

The write value should always be 0. 

11 CND 0 R/W Carrier Not Detect 

Indicates the carrier detection status. 

0: Carrier has been detected when transmission starts 

1: Carrier has not been detected 

10 DLC 0 R/W Carrier Loss Detect 

Indicates that loss of carrier has been detected during 
frame transmission. 

0: Loss of carrier has not been detected 

1: Loss of carrier has been detected 

9 CD 0 R/W Delayed Collision Detect 

Indicates that a delayed collision has been detected 
during frame transmission. 

0: Delayed collision has not been detected 

1: Delayed collision has been detected 
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26.3.4 Transmit/Receive Processing of Multi-Buffer Frame  

(1) Multi-Buffer Frame Transmit Processing 

If an error occurs during multi-buffer frame transmission, the E-DMAC performs the processing 
shown in figure 26.6. 

In the figure where the transmit descriptor is shown as inactive (TACT bit = 0), buffer data has 
already been transmitted normally, and where the transmit descriptor is shown as active (TACT bit 
= 1), buffer data has not been transmitted. If a frame transmit error occurs in the first descriptor 
part where the transmit descriptor is active (TACT bit = 1), transmission is halted and the TACT 
bit is cleared to 0 immediately. The next descriptor is then read, and the position within the 
transmit frame is determined on the basis of bits TFP1 and TFP0 (continuing [B’00] or end 
[B’01]). In the case of a continuing descriptor, the TACT bit is cleared to 0 only, and the next 
descriptor is read immediately. If the descriptor is the final descriptor, the TACT bit is cleared to 0 
and write-back is also performed to the TFE and TFS bits at the same time. Data in the buffer is 
not transmitted during a period from the occurrence of an error until the write-back to the final 
descriptor. If error interrupts are enabled in the EtherC/E-DMAC status interrupt enable register 
(EESIPR), an interrupt is generated immediately after the final descriptor write-back. 
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Figure 26.6   E-DMAC Operation after Transmit Error 
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30.3.3 Standby Control Register 3 (STBCR3) 

STBCR3 is an 8-bit readable/writable register that controls the operation of modules in power-
down modes. STBCR3 is initialized to H'7E by a power-on reset but retains its previous value by a 
manual reset or in software standby mode. Only byte access is possible. 

7 6 5 4 3 2 1 0

0 1 1 1 1 1 1 0
R/W R/W R/W R R/W R/W R R/W

Bit:

Initial value:
R/W:

MSTP
36

MSTP
35 - MSTP

33
MSTP

32 - MSTP
30HIZ

 
 

Bit Bit Name 
Initial 
Value R/W Description 

7 HIZ 0 R/W Port High Impedance 

Selects whether the state of a specified pin is 
retained or the pin is placed in the high-impedance 
state in software standby mode. See appendix A, Pin 
States, to determine the pin to which this control is 
applied. 

Do not set this bit when the TME bit of WTSCR of the 
WDT is 1. When setting the output pin to the high-
impedance state, set the HIZ bit with the TME bit 
being 0. 

0: The pin state is held in software standby mode. 

1: The pin state is set to the high-impedance state in 
software standby mode. 

6 MSTP36 1 R/W Module Stop 36 

When the MSTP36 bit is set to 1, the supply of the 
clock to the MTU2S is halted. 

0: MTU2S runs. 

1: Clock supply to MTU2S halted. 

5 MSTP35 1 R/W Module Stop 35 

When the MSTP35 bit is set to 1, the supply of the 
clock to the MTU2 is halted. 

0: MTU2 runs. 

1: Clock supply to MTU2 halted. 
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Module 
Name Register 

Power-on  
Reset 

Manual 
Reset 

Software 
Standby 

Module  
Standby Sleep 

USBEPDR9 ⎯ Retained Retained Retained Retained 

USBEPSZ0o Initialized Retained Retained Retained Retained 

USBEPSZ1 Initialized Retained Retained Retained Retained 

USBEPSZ4 Initialized Retained Retained Retained Retained 

USBEPSZ7 Initialized Retained Retained Retained Retained 

USBDASTS0 Initialized Retained Retained Retained Retained 

USBDASTS1 Initialized Retained Retained Retained Retained 

USBDASTS2 Initialized Retained Retained Retained Retained 

USBDASTS3 Initialized Retained Retained Retained Retained 

USBTRG0 Initialized Retained Retained Retained Retained 

USBTRG1 Initialized Retained Retained Retained Retained 

USBTRG2 Initialized Retained Retained Retained Retained 

USBTRG3 Initialized Retained Retained Retained Retained 

USBFCLR0 Initialized Retained Retained Retained Retained 

USBFCLR1 Initialized Retained Retained Retained Retained 

USBFCLR2 Initialized Retained Retained Retained Retained 

USBFCLR3 Initialized Retained Retained Retained Retained 

USBEPSTL0 Initialized Retained Retained Retained Retained 

USBEPSTL1 Initialized Retained Retained Retained Retained 

USBEPSTL2 Initialized Retained Retained Retained Retained 

USBEPSTL3 Initialized Retained Retained Retained Retained 

USBSTLSR1 Initialized Retained Retained Retained Retained 

USBSTLSR2 Initialized Retained Retained Retained Retained 

USBSTLSR3 Initialized Retained Retained Retained Retained 

USBDMAR Initialized Retained Retained Retained Retained 

USBCVR Initialized Retained Retained Retained Retained 

USBCTLR Initialized Retained Retained Retained Retained 

USBEPIR ⎯ Retained Retained Retained Retained 

USBTRNTREG0 Initialized Retained Retained Retained Retained 

USB 

USBTRNTREG1 Initialized Retained Retained Retained Retained 
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33.3.7 Multi Function Timer Pulse Unit 2S (MTU2S) Timing 

Table 33.11 Multi Function Timer Pulse Unit 2S (MTU2S) Timing 

Conditions: VCCQ = PLLVCC = DrVCC = 3.0 to 3.6 V, AVCC = AVREF = 4.5 to 5.5 V,  
VSS = PLLVSS = DrVSS = AVREFVSS = AVSS = 0 V,  
Ta = −40°C to +85°C (Industrial specifications) 

Item Symbol Min. Max. Unit Figure 

Output compare output delay time tTOCD ⎯ 50 ns 

Input capture input setup time tTICS 20 ⎯ ns 

Input capture input pulse width  
(single edge) 

tTICW 1.5 ⎯ tMcyc 

Input capture input pulse width  
(both edges) 

tTICW 2.5 ⎯ tMcyc 

Figure 33.42 

Note: tMcyc indicates MTU2S clock (Mφ) cycle. 

 

Output compare
output

Input capture
input

Note: *  When the Mφ frequency is higher than the Bφ frequency, Mφ is used instead of CK.

CK*

tTOCD

tTICS

tTICW

 

Figure 33.42   MTU2S Input/Output Timing 



R01UH0230EJ0400  Rev.4.00   Page 1895 of 1896 
Jun 21, 2013   

User break controller (UBC) .................. 175 
User break interrupt ................................ 143 
User debugging interface (H-UDI) ....... 1647 
User program mode .............................. 1534 
Using interval timer mode ...................... 759 
Using watchdog timer mode................... 757 
 

V 
Vector base register (VBR)....................... 27 
 

W 
Wait between access cycles .................... 377 
Watchdog timer (WDT).......................... 749 
Watchdog timer timing ......................... 1816 

 
 

 


