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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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Table 3-7.  Special Function Register List:  78K0/KA2-L (20-pin products) (1/4) 

Bit No. Number of Bits 

Manipulated 

Simultaneously 

Address Symbol 

7 6 5 4 3 2 1 0 

R/W 

1 8 16 

After 

Reset 

R
ef

er
en

ce
 

pa
ge

 

FF00H P0 0 0 0 0 0 0 P01 P00 R/W √ √ − 00H 172 

FF01H − − − − − − − − − − − − − − − 

FF02H P2 0 0 P25 P24 P23 P22 P21 P20 R/W √ √ − 00H 172 

FF03H P3 0 0 0 0 0 P32 P31 P30 R/W √ √ − 00H 172 

FF04H − − − − − − − − − − − − − − − 

FF05H − − − − − − − − − − − − − − − 

FF06H P6 0 0 0 0 0 0 P61 P60 R/W √ √ − 00H 172 

FF07H − − − − − − − − − − − − − − − 

FF08H AD ADCRL − − − − − − − − R − √ − 00H 411 

FF09H CR 0 0 0 0 0 0 − − R − − √ 0000H 410 

FF0AH RXB6 − − − − − − − − R − √ − FFH 452 

FF0BH TXB6 − − − − − − − − R/W − √ − FFH 453 

FF0CH P12 0 0 P125 0 0 P122 P121 0 R √ √ − 00H 172 

FF0DH ADCRH − − − − − − − − R − √ − 00H 411 

FF0EH ADS 0 
<ADOAS>

Note 
0 0 0 <ADS2> <ADS1> <ADS0> R/W √ √ − 00H 412, 439

FF0FH − − − − − − − − − − − − − − − 

FF10H − − − − − − − − 

FF11H 
TM00 

− − − − − − − − 
R − − √ 0000H 243 

FF12H − − − − − − − − 

FF13H 
CR000 

− − − − − − − − 
R/W − − √ 0000H 244 

FF14H − − − − − − − − 

FF15H 
CR010 

− − − − − − − − 
R/W − − √ 0000H 244 

FF16H to 

FF19H 
− − − − − − − − − − − − − − − 

FF1AH CMP01 − − − − − − − − R/W − √ − 00H 338 

FF1BH CMP11 − − − − − − − − R/W − √ − 00H 338 

FF1CH to 

FF1EH 
− − − − − − − − − − − − − − − 

FF1FH TM51 − − − − − − − − R − √ − 00H 317 

FF20H PM0 1 1 1 1 1 1 PM01 PM00 R/W √ √ − FFH 167, 256

FF21H − − − − − − − − − − − − − − − 

FF22H PM2 1 1 PM25 PM24 PM23 PM22 PM21 PM20 
R/W 

√ √ − FFH 167, 415, 

440 

FF23H PM3 1 1 1 1 1 PM32 PM31 PM30 R/W √ √ − FFH 167, 324, 

345 

FF24H − − − − − − − − − − − − − − 

FF25H − − − − − − − − − 
− 

− − − − − 

Note  This bit is incorporated only in products with operational amplifier. 
Remark For a bit name enclosed in angle brackets (<>), the bit name is defined as a reserved word in the RA78K0, and 

is defined as an sfr variable using the #pragma sfr directive in the CC78K0. 
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Figure 4-12.  Block Diagram of P21 

 

(1) Products without operational amplifier 
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(2) Products with operational amplifier 
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P2: Port register 2 

PM2: Port mode register 2 

RD: Read signal 

WR××: Write signal 

 

Remark PGA: Programmable Gain Amplifier 

<R> 
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Figure 4-15.  Block Diagram of P30 (78K0/KY2-L, 78K0/KA2-L), P33, P34 

 

P30/TOH1/TI51/INTP1
(78K0/KY2-L, 78K0/KA2-L), 
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P3: Port register 3 

PU3: Pull-up resistor option register 3 

PM3: Port mode register 3 

RD: Read signal 

WR××: Write signal 
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(5) Port output mode register 6 (POM6) 

This register sets the output mode of P60 to P63 in 1-bit units.   

During I2C communication, set POM60 and POM61 to 1.   

In the 78K0/KY2-L and 78K0/KA2-L, clear POM60 to 0 when using the P60/TxD6/SCLA0 pin as the data output of 

serial interface UART6. 

This register can be set by a 1-bit or 8-bit memory manipulation instruction. 

Reset signal generation clears this register to 00H. 

 

Figure 4-46.  Format of Port Output Mode Register 6 (POM6) 

 

Address:  FF2AH     After reset:  00H     R/W 

Symbol 7 6 5 4 3 2 1 0 

POM6 0 0 0 0 POM63Note POM62Note POM61 POM60 

 

 POM6n P6n pin output mode selection (n = 0 to 3) 

 0 Normal output (CMOS output) mode 

 1 N-ch open drain output (VDD tolerance) mode 

 

Note 78K0/KC2-L only 

 

(6) Reset pin mode register (RSTMASK) 

This register sets the pin function of RESET/P125 (external reset input/input-dedicated port). 

This register can be set by a 1-bit or 8-bit memory manipulation instruction. 

Reset signal generation clears this register to 00H. 

 

Figure 4-47.  Format of Reset Pin Mode Register (RSTMASK) 

 

Address:  FF2DH     After reset:  00H     R/W 

Symbol 7 6 5 4 3 2 1 0 

RSTMASK 0 0 RSTM 0 0 0 0 0 

 

 RSTM RESET/P125 pin function selection 

 0 Using as external reset input (RESET) 

 1 Using as input-dedicated port (P125) 

 

<R> 
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(3) Example of setting procedure when stopping the internal high-speed oscillation clock 

The internal high-speed oscillation clock can be stopped in the following two ways. 

• Executing the STOP instruction to set the STOP mode 

• Setting RSTOP to 1 and stopping the internal high-speed oscillation clock 
 

(a) To execute a STOP instruction 

<1> Setting of peripheral hardware 

Stop peripheral hardware that cannot be used in the STOP mode (for peripheral hardware that cannot be 

used in STOP mode, refer to CHAPTER 19  STANDBY FUNCTION). 
 

<2> Setting the X1 clock oscillation stabilization time after standby release 

When the CPU is operating on the X1 clock, set the value of the OSTS register before the STOP 

instruction is executed.  To operate the CPU immediately after the STOP mode has been released, set 

MCM0 to 0, switch the CPU clock to the internal high-speed oscillation clock, and check that RSTS is 1. 
 

<3> Executing the STOP instruction 

When the STOP instruction is executed, the system is placed in the STOP mode and internal high-speed 

oscillation clock is stopped. 
 

(b) To stop internal high-speed oscillation clock by setting RSTOP to 1 

<1> Confirming the CPU clock status (PCC and MCM registers) 

Confirm with CLS and MCS that the CPU is operating on a clock other than the internal high-speed 

oscillation clock. 

When CLS = 0 and MCS = 0, the internal high-speed oscillation clock is supplied to the CPU, so change 

the CPU clock to a clock other than the internal high-speed oscillation clock. 

 

• 78K0/KY2-L, 78K0/KA2-L, and 78K0/KB2-L 

MCS CPU Clock Status 

0 Internal high-speed oscillation clock 

1 High-speed system clock 

 

• 78K0/KC2-L 

CLS MCS CPU Clock Status 

0 0 Internal high-speed oscillation clock 

0 1 High-speed system clock 

1 × Subsystem clock 

 

<2> Stopping the internal high-speed oscillation clock (RCM register) 

When RSTOP is set to 1, internal high-speed oscillation clock is stopped. 
 

Caution Be sure to confirm that MCS = 1 or CLS = 1 when setting RSTOP to 1.  In addition, stop peripheral 

hardware that is operating on the internal high-speed oscillation clock. 
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Figure 6-39.  Example of Register Settings in Free-Running Timer Mode (2/2) 

 

(d)  Prescaler mode register 00 (PRM00) 

 

0/1 0/1 0/1 0/1 0

3 2 PRM001 PRM000ES110 ES100 ES010 ES000

Count clock selection
(setting TI000 valid edge is prohibited)

00: Falling edge detection
01: Rising edge detection
10: Setting prohibited
11: Both edges detection

(setting prohibited when CRC001 = 1)

00: Falling edge detection
01: Rising edge detection
10: Setting prohibited
11: Both edges detection

0 0/1 0/1

 
 

(e) 16-bit timer counter 00 (TM00) 

By reading TM00, the count value can be read. 

 

(f) 16-bit capture/compare register 000 (CR000) 

When this register is used as a compare register and when its value matches the count value of TM00, an 

interrupt signal (INTTM000) is generated.  The count value of TM00 is not cleared. 

To use this register as a capture register, select either the TI000 or TI010 pin input as a capture trigger.  When 

the valid edge of the capture trigger is detected, the count value of TM00 is stored in CR000. 

 

(g)  16-bit capture/compare register 010 (CR010) 

When this register is used as a compare register and when its value matches the count value of TM00, an 

interrupt signal (INTTM010) is generated.  The count value of TM00 is not cleared. 

When this register is used as a capture register, the TI000 pin input is used as a capture trigger.  When the valid 

edge of the capture trigger is detected, the count value of TM00 is stored in CR010. 
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Figure 6-52.  Example of Register Settings for Pulse Width Measurement (1/2) 

 

(a)  16-bit timer mode control register 00 (TMC00) 

 

0 0 0 0 0/1 0/1 0 0

TMC003 TMC002 TMC001 OVF00

01: Free running timer mode
10: Clear and start mode entered  

by valid edge of TI000 pin.  
 

(b)  Capture/compare control register 00 (CRC00) 

 

0 0 0 0 0 1 0/1 1

CRC002 CRC001 CRC000

1: CR000 used as capture register

1: CR010 used as capture register

0: TI010 pin is used as capture 
trigger of CR000.

1: Reverse phase of TI000 pin is 
used as capture trigger of CR000.

 
 

(c)  16-bit timer output control register 00 (TOC00) 

 

0 0 0 0 0

LVR00LVS00TOC004OSPE00OSPT00 TOC001 TOE00

0 0 0
 

 

(d)  Prescaler mode register 00 (PRM00) 

 

0/1 0/1 0/1 0/1 0

3 2 PRM001 PRM000ES110 ES100 ES010 ES000

Selects count clock
(setting valid edge of TI000 is prohibited)

00: Falling edge detection
01: Rising edge detection
10: Setting prohibited
11: Both edges detection

(setting when CRC001 = 1 is prohibited)

00: Falling edge detection
01: Rising edge detection
10: Setting prohibited
11: Both edges detection

0 0/1 0/1
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Figure 7-9.  Format of 8-Bit Timer Mode Control Register 50 (TMC50) (78K0/KB2-L, 78K0/KC2-L Only) 
 

Address:  FF6BH      After reset:  00H     R/WNote 

Symbol <7> 6 5 4 <3> <2> 1 <0> 

TMC50 TCE50 TMC506 0 0 LVS50 LVR50 TMC501 TOE50 

 

TCE50 TM50 count operation control 

0 After clearing to 0, count operation disabled (counter stopped) 

1 Count operation start 

 

TMC506 TM50 operating mode selection 

0 Mode in which clear & start occurs on a match between TM50 and CR50 

1 PWM (free-running) mode 

 

LVS50 LVR50 Timer output F/F status setting 

0 0 No change 

0 1 Timer output F/F clear (0) (default value of TO50 output: low level) 

1 0 Timer output F/F set (1) (default value of TO50 output: high level) 

1 1 Setting prohibited 

 

In other modes (TMC506 = 0) In PWM mode (TMC506 = 1) TMC501 

Timer F/F control Active level selection 

0 Inversion operation disabled Active-high 

1 Inversion operation enabled Active-low 

 

TOE50 Timer output control 

0 Output disabled (TO50 output is low level) 

1 Output enabled 

 

Note Bits 2 and 3 are write-only. 

 

Cautions 1. The settings of LVS50 and LVR50 are valid in other than PWM mode. 

 2. Perform <1> to <4> below in the following order, not at the same time.  

 <1>  Set TMC501, TMC506: Operation mode setting 

 <2>  Set TOE50 to enable output: Timer output enable 

 <3>  Set LVS50, LVR50 (refer to Caution 1): Timer F/F setting 

 <4>  Set TCE50 

 3. When TCE50 = 1, setting the other bits of TMC50 is prohibited. 

 4. The actual TO50/TI50/P17 pin output is determined depending on PM17 and P17 besides TO50 

output. 

 

Remarks 1. In PWM mode, PWM output is made inactive by clearing TCE50 to 0. 

 2. If LVS50 and LVR50 are read, the value is 0. 

 3. The values of the TMC506, LVS50, LVR50, TMC501, and TOE50 bits are reflected at the TO50 output 

regardless of the value of TCE50. 
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Figure 14-19 shows the timing of starting continuous transmission, and Figure 14-20 shows the timing of ending 

continuous transmission. 

 

Figure 14-19.  Timing of Starting Continuous Transmission  

 
TXD6 Start

INTST6

Data (1)

Data (1) Data (2) Data (3)

Data (2)Data (1) Data (3)

FF

FF

Parity Stop Data (2) Parity Stop

TXB6

TXS6

TXBF6

TXSF6

Start Start

Note

 
 

Note When ASIF6 is read, there is a period in which TXBF6 and TXSF6 = 1, 1.  Therefore, judge whether 

writing is enabled using only the TXBF6 bit.  

 

Remark TXD6: TXD6 pin (output) 

 INTST6: Interrupt request signal 

 TXB6: Transmit buffer register 6 

 TXS6: Transmit shift register 6 

 ASIF6: Asynchronous serial interface transmission status register 6 

 TXBF6: Bit 1 of ASIF6 

 TXSF6: Bit 0 of ASIF6 
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(5) Data frame length during continuous transmission  

When data is continuously transmitted, the data frame length from a stop bit to the next start bit is extended by two 

clocks of base clock from the normal value.  However, the result of communication is not affected because the timing 

is initialized on the reception side when the start bit is detected. 

 

Figure 14-28.  Data Frame Length During Continuous Transmission 

 

Start bit Bit 0 Bit 1 Bit 7 Parity bit Stop bit

FL

1 data frame

FL FL FL FL FLFLFLstp

Start bit of 
second byte

Start bit Bit 0

 
 

Where the 1-bit data length is FL, the stop bit length is FLstp, and base clock frequency is fXCLK6, the following 

expression is satisfied. 

 

 FLstp = FL + 2/fXCLK6 

 

Therefore, the data frame length during continuous transmission is: 

 

 Data frame length = 11 × FL + 2/fXCLK6 
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Figure 15-5.  Format of IICA Control Register 0 (IICACTL0) (1/4) 
 

Address:  FFA7H After reset:  00H R/W 

Symbol <7> <6> <5> <4> <3> <2> <1> <0> 

IICACTL0 IICE0 LREL0 WREL0 SPIE0 WTIM0 ACKE0 STT0 SPT0 

 

IICE0 I2C operation enable 

0 Stop operation.  Reset the IICA status register 0 (IICAS0)Note 1.  Stop internal operation. 

1 Enable operation. 

Be sure to set this bit (1) while the SCLA0 and SDLA0 lines are at high level. 

Condition for clearing (IICE0 = 0) Condition for setting (IICE0 = 1) 

• Cleared by instruction 
• Reset 

• Set by instruction 

 

LREL0Note s 2, 3 Exit from communications 

0 Normal operation 

1 This exits from the current communications and sets standby mode.  This setting is automatically cleared 
to 0 after being executed.  
Its uses include cases in which a locally irrelevant extension code has been received. 
The SCLA0 and SDAA0 lines are set to high impedance. 
The following flags of IICA control register 0 (IICACTL0) and IICA status register 0 (IICAS0) are cleared 
to 0. 
• STT0   • SPT0   • MSTS0   • EXC0   • COI0   • TRC0   • ACKD0   • STD0    

The standby mode following exit from communications remains in effect until the following communications entry 
conditions are met. 
• After a stop condition is detected, restart is in master mode. 
• An address match or extension code reception occurs after the start condition. 

Condition for clearing (LREL0 = 0) Condition for setting (LREL0 = 1) 

• Automatically cleared after execution 
• Reset 

• Set by instruction 

 

WREL0 Note s 2, 3 Wait cancellation 

0 Do not cancel wait 

1 Cancel wait.  This setting is automatically cleared after wait is canceled. 

When WREL0 is set (wait canceled) during the wait period at the ninth clock pulse in the transmission status (TRC0 = 
1), the SDAA0 line goes into the high impedance state (TRC0 = 0). 

Condition for clearing (WREL0 = 0) Condition for setting (WREL0 = 1) 

• Automatically cleared after execution 
• Reset 

• Set by instruction 

Notes 1. The IICAS0 register, the STCF and IICBSY bits of the IICAF0 register, and the CLD0 and DAD0 

bits of the IICACTL1 register are reset. 

 2. The signals of these bits are invalid while the IICE0 bit is 0. 
 3.  When the LREL0 and WREL0 bits are read, 0 is always read. 

 
Caution If the operation of I2C is enabled (IICE0 = 1) when the SCLA0 line is high level, the SDAA0 line 

is low level, and the digital filter is turned on (DFC0 of the IICACTL1 register = 1), a start 
condition will be inadvertently detected immediately. In this case, set (1) the LREL0 bit by 
using a 1-bit memory manipulation instruction immediately after enabling operation of I2C 
(IICE0 = 1). 
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(b)  When arbitration loss occurs during transmission of extension code 

 

 

ST AD6 to AD0 R/W ACK D7 to D0 D7 to D0ACK ACK SP

  2  1  
 

1: IICAS0 = 0110×010B 

Sets LREL0 = 1 by software 

2: IICAS0 = 00000001B 

 

Remark : Always generated 

 : Generated only when SPIE0 = 1 

 ×:  Don’t care 

 

 

(c)  When arbitration loss occurs during transmission of data 

 

(i)  When WTIM0 = 0 

 

 

ST AD6 to AD0 R/W ACK D7 to D0 D7 to D0ACK ACK SP

  3  2  1  
 

1: IICAS0 = 10001110B 

2: IICAS0 = 01000000B 

3: IICAS0 = 00000001B 

 

Remark : Always generated 

 : Generated only when SPIE0 = 1 
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(ii)  When WTIM0 = 1 

 

 

ST AD6 to AD0 R/W ACK D7 to D0 D7 to D0ACK ACK SP

  3  2  1  
 

1: IICAS0 = 10001110B 

2: IICAS0 = 01000100B 

3: IICAS0 = 00000001B 

 

Remark : Always generated 

 : Generated only when SPIE0 = 1 

 

 

(d)  When loss occurs due to restart condition during data transfer 

 

(i)  Not extension code (Example: unmatches with SVA0) 

 

 

ST AD6 to AD0 R/W ACK D7 to Dn AD6 to AD0 ACK SPST R/W D7 to D0 ACK

  3  2  1  
 

1: IICAS0 = 1000×110B 

2: IICAS0 = 01000110B 

3: IICAS0 = 00000001B 

 

Remark : Always generated 

 : Generated only when SPIE0 = 1 

 ×:  Don’t care 

 n = 6 to 0 
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Figure 15-34.  Example of Slave to Master Communication  

(When 8-Clock Wait Is Selected for Master, 9-Clock Wait Is Selected for Slave) (1/3) 
 

(1)  Start condition ~ address 
 

IICA

ACKD0

STD0

SPD0

WTIM0

H

H

L

L

L

H

              L

ACKE0

MSTS0

STT0

L

L

SPT0

WREL0

INTIICA0

TRC0

IICA

ACKD0

STD0

SPD0

WTIM0

ACKE0

MSTS0

STT0

SPT0

WREL0

INTIICA0

TRC0

SCLA0

SDAA0

1 2 3 4 5 6 7 8 9 4 5 6321

AD6 AD5 AD4 AD3 AD2 AD1 AD0 D4 D3 D2D5D6D7ACKR

Processing by master device

Transfer lines

Processing by slave device

IICA ← address IICA ← FFH   Note 1

Note 1

IICA ← data   Note 2

Transmit

Transmit

Receive

Receive  
 

Notes 1. To cancel master wait, write “FFH” to IICA or set WREL0. 

 2. Write data to IICA, not setting WREL0, in order to cancel a wait state during slave transmission. 
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PM0, PM1, PM3, PM4, PM6, and PM12 can be set by a 1-bit or 8-bit memory manipulation instruction. 

Reset signal generation sets these registers to FFH. 

 

Figure 16-9.  Format of Port Mode Register 0 (PM0) 

 

Address:  FF20H     After reset:  FFH     R/W 

Symbol 7 6 5 4 3 2 1 0 

PM0 1 1 1 1 1 PM02 PM01Note 1 PM00Note 2 

 

PM0n P1n pin I/O mode selection (n = 0 to 2) 

0 Output mode (output buffer on) 

1 Input mode (output buffer off) 

 

Notes 1. 32-pin products only 

 2. 25-pin products only 

 

Remark The figure shown above presents the format of port mode register 1 of the 78K0/KB2-L and 

78K0/KA2-L (25, 32-pin products).   

 

Figure 16-10.  Format of Port Mode Register 1 (PM1) 

 

Address:  FF21H     After reset:  FFH     R/W 

Symbol 7 6 5 4 3 2 1 0 

PM1 PM17 PM16 PM15 PM14 PM13 PM12 PM11 PM10 

 

PM1n P1n pin I/O mode selection (n = 0 to 7) 

0 Output mode (output buffer on) 

1 Input mode (output buffer off) 

 

Remark The figure shown above presents the format of port mode register 1 of the 78K0/KB2-L and 

78K0/KC2-L.   

 

Figure 16-11.  Format of Port Mode Register 3 (PM3) 

 

Address:  FF23H     After reset:  FFH     R/W 

Symbol 7 6 5 4 3 2 1 0 

PM3 PM37 PM36 PM35 PM34 PM33 PM32 PM31 PM30 

 

PM3n P3n pin I/O mode selection (n = 0 to 7) 

0 Output mode (output buffer on) 

1 Input mode (output buffer off) 

 

Remark The figure shown above presents the format of port mode register 1 of the 78K0/KB2-L and 

78K0/KA2-L (25, 32-pin products).   

 

 

<R> 

<R> 

 

 



 

78K0/Kx2-L  CHAPTER  17   INTERRUPT  FUNCTIONS 

R01UH0028EJ0400  Rev.4.00   603  
Sep 27, 2010 

Figure 17-6.  Format of Interrupt Request Flag Registers (IF0L, IF0H, IF1L, IF1H)  

(40-pin products of 78K0/KC2-L) 

 

Address:  FFE0H     After reset:  00H  R/W 

Symbol <7> <6> <5> <4> <3> <2> <1> <0> 

IF0L SREIF6 PIF5 PIF4 PIF3 PIF2 PIF1 PIF0 LVIIF 

 

Address:  FFE1H     After reset:  00H     R/W 

Symbol <7> <6> <5> <4> <3> <2> <1> <0> 

IF0H TMIF010 TMIF000 TMIF50 TMIFH0 TMIFH1 CSIIF10 STIF6 SRIF6 

 

Address:  FFE2H     After reset:  00H     R/W 

Symbol 7 6 <5> <4> <3> <2> 1 <0> 

IF1L 0 0 RTCIF KRIF TMIF51 RTCIIF 0 ADIF 

 

Address:  FFE3H     After reset:  00H     R/W 

Symbol 7 6 5 <4> <3> <2> <1> <0> 

IF1H 0 0 0 PIF11 PIF10 PIF9 CSIIF11 IICAIF0 

 

 XXIFX Interrupt request flag 

 0 No interrupt request signal is generated 

 1 Interrupt request is generated, interrupt request status 

 

Caution Be sure to clear bits 1, 6, and 7 of IF1L, and bits 5 to 7 of IF1H to 0.   

 

<R> 
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27.2  Operation List  
 

Clocks Flag Instruction 

Group 
Mnemonic Operands Bytes

Note 1 Note 2 
Operation 

Z AC CY

r, #byte 2 4 − r ← byte    

saddr, #byte 3 6 7 (saddr) ← byte    

sfr, #byte 3 − 7 sfr ← byte    

A, r Note 3 1 2 − A ← r    

r, A Note 3 1 2 − r ← A    

A, saddr 2 4 5 A ← (saddr)    

saddr, A 2 4 5 (saddr) ← A    

A, sfr 2 − 5 A ← sfr    

sfr, A 2 − 5 sfr ← A    

A, !addr16 3 8 9 A ← (addr16)    

!addr16, A 3 8 9 (addr16) ← A    

PSW, #byte 3 − 7 PSW ← byte × × ×

A, PSW 2 − 5 A ← PSW    

PSW, A 2 − 5 PSW ← A × × ×

A, [DE] 1 4 5 A ← (DE)    

[DE], A 1 4 5 (DE) ← A    

A, [HL] 1 4 5 A ← (HL)    

[HL], A 1 4 5 (HL) ← A    

A, [HL + byte] 2 8 9 A ← (HL + byte)    

[HL + byte], A 2 8 9 (HL + byte) ← A    

A, [HL + B] 1 6 7 A ← (HL + B)    

[HL + B], A 1 6 7 (HL + B) ← A    

A, [HL + C] 1 6 7 A ← (HL + C)    

MOV 

[HL + C], A 1 6 7 (HL + C) ← A    

A, r Note 3 1 2 − A ↔ r    

A, saddr 2 4 6 A ↔ (saddr)    

A, sfr 2 − 6 A ↔ (sfr)    

A, !addr16 3 8 10 A ↔ (addr16)    

A, [DE] 1 4 6 A ↔ (DE)    

A, [HL] 1 4 6 A ↔ (HL)    

A, [HL + byte] 2 8 10 A ↔ (HL + byte)    

A, [HL + B] 2 8 10 A ↔ (HL + B)    

8-bit data 

transfer 

XCH 

A, [HL + C] 2 8 10 A ↔ (HL + C)    
          

Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access 

 2. When an area except the internal high-speed RAM area is accessed 

 3. Except “r = A” 

 

Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fCPU) selected by the processor clock control 

register (PCC). 

 2. This clock cycle applies to the internal ROM program. 
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29.2  78K0/KA2-L 
 

• μPD78F0560MC-CAA-AX, 78F0561MC-CAA-AX, 78F0562MC-CAA-AX, 78F0565MC-CAA-AX,  

78F0566MC-CAA-AX, 78F0567MC-CAA-AX 

 

1120

1

M

S

S

V

20-PIN PLASTIC SSOP (7.62 mm (300))

detail of lead end

NOTE

Each lead centerline is located within 0.13 mm 
of its true position (T.P.) at maximum material 
condition.

ITEM DIMENSIONS

A

B

C

E

F

G

H

I

J

L

M

N

D

0.325

0.65 (T.P.)

0.10±0.05

1.30±0.10

1.20

8.10±0.20

6.10±0.10

1.00±0.20

0.50

0.13

0.10

0.22+0.10
−0.05

K 0.15+0.05
−0.01

P 3°+5°
−3°

(UNIT:mm)

P20MC-65-CAA

V

W WA

I

F

G

E C N

D M B

K

H

J

P

U

T

L

6.50±0.10

T

U

V

0.25(T.P)

0.60±0.15

0.25 MAX.

W 0.15 MAX.

10
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