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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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2.2  Description of Pin Functions 
 

Remark The pins mounted depend on the product.  See 1.4  Ordering Information and 2.1  Pin Function List. 

 

2.2.1  P00 to P06 (port 0) 

P00 to P06 function as an I/O port.  These pins also function as timer I/O, serial interface data I/O, clock I/O, and chip 

select input. 

 
78K0/KE2  78K0/KB2 78K0/KC2 78K0/KD2 

Products 

whose flash 

memory is 

less than  

32 KB 

Products 

whose flash 

memory is at 

least  

48 KB 

78K0/KF2 

P00/TI000 √ √ √ √ 

P01/TI010/TO00 √ √ √ √ 

P02/SO11 − P02Note P02Note √ 

P03/SI11 − P03Note P03Note √ 

P04/SCK11 − − P04Note √ 

P05/TI001/SSI11 − − P05Note  √ 

P06/TI011/TO01 − − P06Note  √ 

 

Note The 78K0/KE2 products whose flash memory is less than 32 KB and 78K0/KD2 products are only provided with 

port functions and not alternate functions. 

 

Remark √: Mounted, −: Not mounted 

 

The following operation modes can be specified in 1-bit units. 

 

(1) Port mode 

P00 to P06 function as an I/O port.  P00 to P06 can be set to input or output port in 1-bit units using port mode 

register 0 (PM0).  Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 0 (PU0).  

 

(2) Control mode 

P00 to P06 function as timer I/O, serial interface data I/O, clock I/O, and chip select input. 

 

(a) TI000, TI001 

These are the pins for inputting an external count clock to 16-bit timer/event counters 00 and 01 and are also for 

inputting a capture trigger signal to the capture registers (CR000, CR010 or CR001, CR011) of 16-bit timer/event 

counters 00 and 01. 

 

(b) TI010, TI011 

These are the pins for inputting a capture trigger signal to the capture register (CR000 or CR001) of 16-bit 

timer/event counters 00 and 01. 

 

(c) TO00, TO01 

These are timer output pins of 16-bit timer/event counters 00 and 01. 
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Figure 3-3.  Memory Map (μPD78F0502, 78F0502A, 78F0512, 78F0512A, 78F0522, 78F0522A, 78F0532,  

and 78F0532A) 

 

0000H

6000H
5FFFH

Program 
memory space

Data memory
space

Flash memory
24576 × 8 bits

Reserved

FB00H
FAFFH

FFFFH

FF00H
FEFFH

FEE0H
FEDFH

Internal high-speed RAM
1024 × 8 bits

General-purpose 
registers 
32 × 8 bits

Special function registers
 (SFR)

256 × 8 bits

5FFFH

0800H
07FFH

1000H
0FFFH

0040H
003FH

0000H

0080H
007FH

1085H
1084H

1080H
107FH

CALLT table area
64 × 8 bits

Option byte areaNote 1

5 × 8 bits

Program area
1915 × 8 bits

CALLF entry area
2048 × 8 bits

Program area

Option byte areaNote 1

5 × 8 bits

Program area

Vector table area
64 × 8 bits

1FFFH

Boot cluster 1

Boot cluster 0Note 2

0085H
0084H

 
 

Notes 1. When boot swap is not used:  Set the option bytes to 0080H to 0084H. 

  When boot swap is used:  Set the option bytes to 0080H to 0084H and 1080H to 1084H. 

 2. Writing boot cluster 0 can be prohibited depending on the setting of security (see 27.8  Security Settings). 

 

Remark The flash memory is divided into blocks (one block = 1 KB).  For the address values and block numbers, see 

Table 3-3  Correspondence Between Address Values and Block Numbers in Flash Memory. 

 

Block 00H

Block 01H

Block 17H

1 KB

5 F F F H

0 7 F F H

0 0 0 0 H

0 4 0 0 H
0 3 F F H

5 C 0 0 H
5 B F F H
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Figure 3-4.  Memory Map (μPD78F0503, 78F0503A, 78F0513, 78F0513A, 78F0523, 78F0523A, 78F0533  

and 78F0533A) 

 

Data memory
space

Program 
memory space

Flash memory
32768 × 8 bits

0000H

8000H
7FFFH

FB00H
FAFFH

FFFFH

FF00H
FEFFH

FEE0H
FEDFH

Reserved

Internal high-speed RAM
1024 × 8 bits

General-purpose 
registers 
32 × 8 bits

Special function registers
 (SFR)

256 × 8 bits

7FFFH

CALLT table area
64 × 8 bits

Option byte areaNote 1

5 × 8 bits

Program area
1915 × 8 bits

CALLF entry area
2048 × 8 bits

Program area

Option byte areaNote 1

5 × 8 bits

Program area

0800H
07FFH

1000H
0FFFH

0040H
003FH

0000H

0085H
0084H

0080H
007FH

1085H
1084H

1080H
107FH

Vector table area
64 × 8 bits

Boot cluster 1

Boot cluster 0Note 2

1FFFH

 
 

Notes 1. When boot swap is not used:  Set the option bytes to 0080H to 0084H. 

  When boot swap is used:  Set the option bytes to 0080H to 0084H and 1080H to 1084H. 

 2. Writing boot cluster 0 can be prohibited depending on the setting of security (see 27.8  Security Settings). 

 

Remark The flash memory is divided into blocks (one block = 1 KB).  For the address values and block numbers, see 

Table 3-3  Correspondence Between Address Values and Block Numbers in Flash Memory. 

 

Block 00H

Block 01H

Block 1FH

1 KB

7 F F F H

0 7 F F H

0 0 0 0 H

0 4 0 0 H
0 3 F F H

7 C 0 0 H
7 B F F H
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(8) Oscillation stabilization time select register (OSTS) 

This register is used to select the X1 clock oscillation stabilization wait time when the STOP mode is released.   

When the X1 clock is selected as the CPU clock, the operation waits for the time set using OSTS after the STOP 

mode is released.   

When the internal high-speed oscillation clock is selected as the CPU clock, confirm with OSTC that the desired 

oscillation stabilization time has elapsed after the STOP mode is released.  The oscillation stabilization time can be 

checked up to the time set using OSTC. 

OSTS can be set by an 8-bit memory manipulation instruction. 

Reset signal generation sets OSTS to 05H. 

 

Figure 6-11.  Format of Oscillation Stabilization Time Select Register (OSTS) 

 

Address:  FFA4H     After reset:  05H     R/W 

Symbol 7 6 5 4 3 2 1 0 

OSTS 0 0 0 0 0 OSTS2 OSTS1 OSTS0 

 

 OSTS2 OSTS1 OSTS0 Oscillation stabilization time selection 

     fX = 10 MHz fX = 20 MHz 

 0 0 1 211/fX 204.8 μs 102.4 μs 

 0 1 0 213/fX 819.2 μs 409.6 μs 

 0 1 1 214/fX 1.64 ms 819.2 μs 

 1 0 0 215/fX 3.27 ms 1.64 ms 

 1 0 1 216/fX 6.55 ms 3.27 ms 

 Other than above Setting prohibited 

 

Cautions 1. To set the STOP mode when the X1 clock is used as the CPU clock, set OSTS before 

executing the STOP instruction. 

 2. Do not change the value of the OSTS register during the X1 clock oscillation 

stabilization time. 

 3. The oscillation stabilization time counter counts up to the oscillation stabilization 

time set by OSTS.  If the STOP mode is entered and then released while the internal 

high-speed oscillation clock is being used as the CPU clock, set the oscillation 

stabilization time as follows. 

   •  Desired OSTC oscillation stabilization time ≤ Oscillation stabilization time set 

by OSTS 

  Note, therefore, that only the status up to the oscillation stabilization time set by 

OSTS is set to OSTC after STOP mode is released. 

 4. The X1 clock oscillation stabilization wait time does not include the time until clock 

oscillation starts (“a” below). 

 
STOP mode release

X1 pin voltage 
waveform

a
 

 

Remark fX: X1 clock oscillation frequency 
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6.6.7  Condition before changing CPU clock and processing after changing CPU clock 

Condition before changing the CPU clock and processing after changing the CPU clock are shown below. 

 

Table 6-7.  Changing CPU Clock 

CPU Clock  

Before Change After Change 

Condition Before Change Processing After Change 

X1 clock Stabilization of X1 oscillation 
• MSTOP = 0, OSCSEL = 1, EXCLK = 0 
• After elapse of oscillation stabilization  

 time 

• Internal high-speed oscillator can be 
stopped (RSTOP = 1). 

• Clock supply to CPU is stopped for 4.06 to 

16.12 μs after AMPH has been set to 1. 

Internal high-
speed 
oscillation 

clock 

External main 

system clock 

Enabling input of external clock from 
EXCLK pin 
• MSTOP = 0, OSCSEL = 1, EXCLK = 1 

• Internal high-speed oscillator can be 
stopped (RSTOP = 1). 

• Clock supply to CPU is stopped for the 
duration of 160 external clocks from the 

EXCLK pin after AMPH has been set to 1.

X1 clock X1 oscillation can be stopped (MSTOP = 1). 

KB2, 
KC2, 
KD2, 
KE2, 
KF2 

External main 

system clock 

Internal high-
speed 
oscillation 

clock 

Oscillation of internal high-speed oscillator
• RSTOP = 0 External main system clock input can be 

disabled (MSTOP = 1). 

Internal high-
speed 
oscillation 

clock 

Operating current can be reduced by 
stopping internal high-speed oscillator 
(RSTOP = 1). 

X1 clock X1 oscillation can be stopped (MSTOP = 1). 

External main 
system clock 

XT1 clock Stabilization of XT1 oscillation 
• XTSTART = 0, EXCLKS = 0,  
 OSCSELS = 1, or XTSTART = 1 
• After elapse of oscillation stabilization  

 time 

External main system clock input can be 
disabled (MSTOP = 1). 

Internal high-
speed 
oscillation 

clock 

Operating current can be reduced by 
stopping internal high-speed oscillator 
(RSTOP = 1). 

X1 clock X1 oscillation can be stopped (MSTOP = 1). 

External main 
system clock 

External 
subsystem 
clock 

Enabling input of external clock from 
EXCLKS pin 
• XTSTART = 0, EXCLKS = 1,  

 OSCSELS = 1 

External main system clock input can be 
disabled (MSTOP = 1). 

Internal high-
speed 
oscillation 

clock 

Oscillation of internal high-speed oscillator 
and selection of internal high-speed 
oscillation clock as main system clock 

• RSTOP = 0, MCS = 0 

XT1 oscillation can be stopped or external 
subsystem clock input can be disabled 
(OSCSELS = 0). 

X1 clock Stabilization of X1 oscillation and 
selection of high-speed system clock as 
main system clock 
• MSTOP = 0, OSCSEL = 1, EXCLK = 0 
• After elapse of oscillation stabilization  
 time 
• MCS = 1 

• XT1 oscillation can be stopped or 
external subsystem clock input can be 
disabled (OSCSELS = 0). 

• Clock supply to CPU is stopped for 4.06 to 

16.12 μs after AMPH has been set to 1. 

KC2, 
KD2, 
KE2, 
KF2 
(other 
than 

KB2) 

XT1 clock, 
external 
subsystem 

clock 

External main 
system clock 

Enabling input of external clock from 
EXCLK pin and selection of high-speed 
system clock as main system clock 
• MSTOP = 0, OSCSEL = 1, EXCLK = 1 

• MCS = 1 

• XT1 oscillation can be stopped or 
external subsystem clock input can be 
disabled (OSCSELS = 0). 

• Clock supply to CPU is stopped for the 
duration of 160 external clocks from the 

EXCLK pin after AMPH has been set to 1.

 

Remark The 78K0/KB2 is not provided with a subsystem clock. 



 

 

 

78K0/Kx2  CHAPTER  7   16-BIT  TIMER/EVENT  COUNTERS  00  AND  01 

R01UH0008EJ0401  Rev.4.01   343 
Jul 15, 2010 

(9) Capture operation 
 

(a) When valid edge of TI00n is specified as count clock 

When the valid edge of TI00n is specified as the count clock, the capture register for which TI00n is specified as 

a trigger does not operate correctly. 
 

(b) Pulse width to accurately capture value by signals input to TI01n and TI00n pins 

To accurately capture the count value, the pulse input to the TI00n and TI01n pins as a capture trigger must be 

wider than two count clocks selected by PRM0n (see Figure 7-9). 
 

(c) Generation of interrupt signal 

The capture operation is performed at the falling edge of the count clock but the interrupt signals (INTTM00n and 

INTTM01n) are generated at the rising edge of the next count clock (see Figure 7-9). 
 

(d) Note when CRC0n1 (bit 1 of capture/compare control register 0n (CRC0n)) is set to 1 

When the count value of the TM0n register is captured to the CR00n register in the phase reverse to the signal 

input to the TI00n pin, the interrupt signal (INTTM00n) is not generated after the count value is captured.  If the 

valid edge is detected on the TI01n pin during this operation, the capture operation is not performed but the 

INTTM00n signal is generated as an external interrupt signal.  Mask the INTTM00n signal when the external 

interrupt is not used. 
 

(10) Edge detection 

 

(a) Specifying valid edge after reset 

If the operation of the 16-bit timer/event counter 0n is enabled after reset and while the TI00n or TI01n pin is at 

high level and when the rising edge or both the edges are specified as the valid edge of the TI00n or TI01n pin, 

then the high level of the TI00n or TI01n pin is detected as the rising edge.  Note this when the TI00n or TI01n 

pin is pulled up.  However, the rising edge is not detected when the operation is once stopped and then enabled 

again. 

 

(b) Sampling clock for eliminating noise 

The sampling clock for eliminating noise differs depending on whether the valid edge of TI00n is used as the 

count clock or capture trigger.  In the former case, the sampling clock is fixed to fPRS.  In the latter, the count clock 

selected by PRM0n is used for sampling. 

When the signal input to the TI00n pin is sampled and the valid level is detected two times in a row, the valid 

edge is detected.  Therefore, noise having a short pulse width can be eliminated (see Figure 7-9). 

 

(11) Timer operation 

The signal input to the TI00n/TI01n pin is not acknowledged while the timer is stopped, regardless of the operation 

mode of the CPU. 

 

Remarks 1. fPRS:  Peripheral hardware clock frequency 

 2. n = 0: 78K0/KE2 products whose flash memory is less than 32 KB, and 78K0/KB2, 78K0/KC2, 

   78K0/KD2 products 

  n = 0, 1: 78K0/KE2 products whose flash memory is at least 48 KB, and 78K0/KF2 products 
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Figure 8-11.  Interval Timer Operation Timing (2/2) 

 

(b)  When CR5n = 00H 

 
t

Interval time

Count clock

TM5n

CR5n

TCE5n

INTTM5n

00H 00H 00H

00H 00H

 
 

 

(c) When CR5n = FFH 

 
t

Count clock

TM5n

CR5n

TCE5n

INTTM5n

01H FEH FFH 00H FEH FFH 00H

FFHFFHFFH

Interval time

Interrupt 
acknowledged

Interrupt acknowledged

 
 

Remark n = 0, 1 
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8.4.3  Square-wave output operation 

A square wave with any selected frequency is output at intervals determined by the value preset to 8-bit timer compare 

register 5n (CR5n). 

The TO5n pin output status is inverted at intervals determined by the count value preset to CR5n by setting bit 0 

(TOE5n) of 8-bit timer mode control register 5n (TMC5n) to 1.  This enables a square wave with any selected frequency to 

be output (duty = 50%). 

 

 Setting   

<1> Set each register. 

 • Clear the port output latch (P17 or P33)Note and port mode register (PM17 or PM33)Note to 0. 

 • TCL5n: Select the count clock. 

 • CR5n: Compare value 

 • TMC5n: Stop the count operation, select the mode in which clear & start occurs on a match of TM5n and  

  CR5n. 

 

LVS5n LVR5n Timer Output F/F Status Setting 

0 1 Timer output F/F clear (0) (default value of TO5n output: low level) 

1 0 Timer output F/F set (1) (default value of TO5n output: high level) 

Timer output enabled  

(TMC5n = 00001011B or 00000111B) 

 

<2> After TCE5n = 1 is set, the count operation starts. 

<3> The timer output F/F is inverted by a match of TM5n and CR5n.  After INTTM5n is generated, TM5n is cleared to 

00H. 

<4> After these settings, the timer output F/F is inverted at the same interval and a square wave is output from TO5n. 

 The frequency is as follows. 

 • Frequency = 1/2t (N + 1) 

  (N:  00H to FFH) 

 

Note 8-bit timer/event counter 50:  P17, PM17 

 8-bit timer/event counter 51:  P33, PM33 

 

Caution Do not write other values to CR5n during operation. 

 

Remarks 1. For how to enable the INTTM5n signal interrupt, see CHAPTER 20  INTERRUPT FUNCTIONS. 

 2. n = 0, 1 
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(3)  SO latch 

The SO latch is used to retain the SDA0 pin’s output level. 

 

(4)  Wake-up controller 

This circuit generates an interrupt request (INTIIC0) when the address received by this register matches the 

address value set to slave address register 0 (SVA0) or when an extension code is received. 

 

(5)  Prescaler 

This selects the sampling clock to be used. 

 

(6)  Serial clock counter 

This counter counts the serial clocks that are output or input during transmit/receive operations and is used to verify 

that 8-bit data was transmitted or received. 

 

(7)  Interrupt request signal generator 

This circuit controls the generation of interrupt request signals (INTIIC0). 

An I2C interrupt request is generated by the following two triggers. 

•  Falling edge of eighth or ninth clock of the serial clock (set by WTIM0 bit) 

•  Interrupt request generated when a stop condition is detected (set by SPIE0 bit) 

 

Remark WTIM0 bit:  Bit 3 of IIC control register 0 (IICC0) 

 SPIE0 bit:  Bit 4 of IIC control register 0 (IICC0) 

 

(8)  Serial clock controller 

In master mode, this circuit generates the clock output via the SCL0 pin from a sampling clock. 

 

(9)  Serial clock wait controller 

This circuit controls the wait timing. 

 

(10) ACK generator, stop condition detector, start condition detector, and ACK detector 

These circuits generate and detect each status. 

 

(11) Data hold time correction circuit 

This circuit generates the hold time for data corresponding to the falling edge of the serial clock. 

 

(12) Start condition generator  

This circuit generates a start condition when the STT0 bit is set to 1.  

However, in the communication reservation disabled status (IICRSV bit = 1), when the bus is not released (IICBSY 

bit = 1), start condition requests are ignored and the STCF bit is set to 1.   

 

(13) Stop condition generator  

This circuit generates a stop condition when the SPT0 bit is set to 1.  
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18.3  Registers to Control Serial Interface IIC0 
 

Serial interface IIC0 is controlled by the following seven registers. 

 

•  IIC control register 0 (IICC0) 

•  IIC flag register 0 (IICF0) 

•  IIC status register 0 (IICS0) 

•  IIC clock selection register 0 (IICCL0) 

•  IIC function expansion register 0 (IICX0) 

•  Port mode register 6 (PM6) 

•  Port register 6 (P6) 

 

(1)  IIC control register 0 (IICC0)  

This register is used to enable/stop I2C operations, set wait timing, and set other I2C operations. 

IICC0 register is set by a 1-bit or 8-bit memory manipulation instruction.  However, set the SPIE0, WTIM0, and 

ACKE0 bits while IICE0 bit = 0 or during the wait period.  These bits can be set at the same time when the IICE0 bit 

is set from “0” to “1”. 

Reset signal generation clears IICC0 to 00H. 
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Figure 18-7.  Format of IIC Flag Register 0 (IICF0) 
 

<7>

STCF

Condition for clearing (STCF = 0)

•  Cleared by STT0 = 1 
•  When IICE0 = 0 (operation stop)
•  Reset

Condition for setting (STCF = 1) 

•  Generating start condition unsuccessful and STT0 
    bit cleared to 0 when communication reservation is 

disabled (IICRSV = 1).

STCF

0

1

Generate start condition

Start condition generation unsuccessful: clear STT0 flag

STT0 clear flag

IICF0

Symbol <6>

IICBSY

5

0

4

0

3

0

2

0

<1>

STCEN

<0>

IICRSV

Address:  FFABH        After reset:  00H        R/WNote

Condition for clearing (IICBSY = 0) 

•  Detection of stop condition  
•  When IICE0 = 0 (operation stop)
•  Reset 

Condition for setting (IICBSY = 1) 

•  Detection of start condition  
•  Setting of IICE0 bit when STCEN = 0

IICBSY

0

1

Bus release status (communication initial status when STCEN = 1)

Bus communication status (communication initial status when STCEN = 0)

I2C bus status flag

Condition for clearing (STCEN = 0) 

•  Detection of start condition 
•  Reset

 Condition for setting (STCEN = 1) 

 •  Set by instruction 

STCEN

0

1

After operation is enabled (IICE0 = 1), enable generation of a start condition upon detection of 
a stop condition.

After operation is enabled (IICE0 = 1), enable generation of a start condition without detecting 
a stop condition.

Initial start enable trigger

Condition for clearing (IICRSV = 0) 

•  Cleared by instruction 
•  Reset

 Condition for setting (IICRSV = 1) 

 •  Set by instruction

IICRSV

0

1

Enable communication reservation

Disable communication reservation 

Communication reservation function disable bit

 
 

Note  Bits 6 and 7 are read-only. 
 

Cautions 1. Write to STCEN bit only when the operation is stopped (IICE0 = 0).  

 2. As the bus release status (IICBSY = 0) is recognized regardless of the actual bus status 

when STCEN = 1, when generating the first start condition (STT0 = 1), it is necessary to 

verify that no third party communications are in progress in order to prevent such 

communications from being destroyed.  

 3. Write to IICRSV bit only when the operation is stopped (IICE0 = 0).  
 

Remark  STT0: Bit 1 of IIC control register 0 (IICC0) 

 IICE0: Bit 7 of IIC control register 0 (IICC0) 
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Figure 20-10.  Format of Interrupt Mask Flag Registers (MK0L, MK0H, MK1L, MK1H) (78K0/KE2) 

 

Address:  FFE4H     After reset:  FFH     R/W 

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

MK0L SREMK6 PMK5 PMK4 PMK3 PMK2 PMK1 PMK0 LVIMK 

 

Address:  FFE5H     After reset:  FFH     R/W 

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

MK0H TMMK010 TMMK000 TMMK50 TMMKH0 TMMKH1 DUALMK0

CSIMK10

STMK0 

STMK6 SRMK6 

 

Address:  FFE6H     After reset:  FFH     R/W 

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

MK1L PMK7 PMK6 WTMK KRMK TMMK51 WTIMK SRMK0 ADMK 

 

Address:  FFE7H     After reset:  FFH     R/W 

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

MK1H 1 1 1 1 TMMK011Note TMMK001Note CSIMK11Note IICMK0 

DMUMKNote

 

 XXMKX Interrupt servicing control 

 0 Interrupt servicing enabled 

 1 Interrupt servicing disabled 

 

Note Products whose flash memory is at least 48 KB only.   

 

Caution Be sure to set bits 1 to 7 of MK1H to 1 for the products whose flash memory is less than 32 KB.   

Be sure to set bits 4 to 7 of MK1H to 1 for the products whose flash memory is at least 48 KB.  
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(2) When detecting level of input voltage from external input pin (EXLVI) 

• When starting operation 

<1> Mask the LVI interrupt (LVIMK = 1). 

<2> Set bit 2 (LVISEL) of the low-voltage detection register (LVIM) to 1 (detects level of input voltage from 

external input pin (EXLVI)). 

<3> Set bit 7 (LVION) of LVIM to 1 (enables LVI operation). 

<4> Use software to wait for an operation stabilization time (10 μs (MIN.)). 

<5> Wait until it is checked that (input voltage from external input pin (EXLVI) ≥ detection voltage (VEXLVI = 1.21 V 

(TYP.))) by bit 0 (LVIF) of LVIM. 

<6> Set bit 1 (LVIMD) of LVIM to 1 (generates reset signal when the level is detected). 

 

Figure 25-6 shows the timing of the internal reset signal generated by the low-voltage detector.  The numbers in 

this timing chart correspond to <1> to <6> above. 

 

Cautions 1. <1> must always be executed.  When LVIMK = 0, an interrupt may occur immediately after the 

processing in <3>. 

 2. If input voltage from external input pin (EXLVI) ≥ detection voltage (VEXLVI = 1.21 V (TYP.)) 

when LVIMD is set to 1, an internal reset signal is not generated. 

 3. Input voltage from external input pin (EXLVI) must be EXLVI < VDD. 

 

• When stopping operation 

 Either of the following procedures must be executed. 

 

• When using 8-bit memory manipulation instruction:  

 Write 00H to LVIM. 

 

• When using 1-bit memory manipulation instruction:  

 Clear LVIMD to 0 and then LVION to 0. 
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(1) Signal collision 

If the dedicated flash memory programmer (output) is connected to a pin (input) of a serial interface connected to 

another device (output), signal collision takes place.  To avoid this collision, either isolate the connection with the 

other device, or make the other device go into an output high-impedance state. 

 

Figure 27-7.  Signal Collision (Input Pin of Serial Interface) 

 

Input pin
Signal collision

Dedicated flash memory 
programmer connection pin 

Other device

Output pin

In the flash memory programming mode, the signal output by the device 
collides with the signal sent from the dedicated flash programmer.  
Therefore, isolate the signal of the other device.

78K0/Kx2
microcontrollers

 
 

(2) Malfunction of other device 

If the dedicated flash memory programmer (output or input) is connected to a pin (input or output) of a serial interface 

connected to another device (input), a signal may be output to the other device, causing the device to malfunction.  To 

avoid this malfunction, isolate the connection with the other device. 

 

Figure 27-8.  Malfunction of Other Device 

 

Pin

Dedicated flash memory
programmer connection pin

Other device

Input pin

If the signal output by the 78K0/Kx2 microcontrollers in the flash memory 
programming mode affects the other device, isolate the signal of the other 
device.

Pin

Dedicated flash memory 
programmer connection pin

Other device

Input pin

If the signal output by the dedicated flash memory programmer in the flash 
memory programming mode affects the other device, isolate the signal of 
the other device.

78K0/Kx2
microcontrollers

78K0/Kx2
microcontrollers 
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Caution The pins mounted depend on the product.  Refer to Caution at the beginning of this chapter. 

 

DC Characteristics (2/4) 

(TA = −40 to +85°C, 1.8 V ≤ VDD = EVDD ≤ 5.5 V, AVREF ≤ VDD, VSS = EVSS = AVSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

VIH1 P02, P12, P13, P15, P40 to P47, P50 to P57, P64 to 
P67, P121 to P124, P144, P145 

0.7VDD  VDD V 

VIH2 P00, P01, P03 to P06, P10, P11, P14, P16, P17, 
P30 to P33, P70 to P77, P120, P140 to P143, 
EXCLK, EXCLKS, RESET 

0.8VDD  VDD V 

VIH3 P20 to P27 AVREF = VDD 0.7AVREF  AVREF V 

Input voltage, high  
(products whose flash 
memory is at least  
48 KB)Note 1 

VIH4 P60 to P63 0.7VDD  6.0 V 

VIH1 P02 to P06, P12, P13, P15, P40 to P43, P50 to P53, 
P121 to P124 

0.7VDD  VDD V 

VIH2 P00, P01, P10, P11, P14, P16, P17, P30 to P33, 
P70 to P77, P120, P140, P141, EXCLK, EXCLKS, 
RESET 

0.8VDD  VDD V 

VIH3 P20 to P27 AVREF = VDD 0.7AVREF  AVREF V 

Input voltage, high  
(products whose flash 
memory is less than  
32 KB)Note 2 

VIH4 P60 to P63 0.7VDD  6.0 V 

VIL1 P02, P12, P13, P15, P40 to P47, P50 to P57, P60 to 
P67, P121 to P124, P144, P145 

0  0.3VDD V 

VIL2 P00, P01, P03 to P06, P10, P11, P14, P16, P17, 
P30 to P33, P70 to P77, P120, P140 to P143, 
EXCLK, EXCLKS, RESET 

0  0.2VDD V 

Input voltage, low  
(products whose flash 
memory is at least  
48 KB)Note 1 

VIL3 P20 to P27  AVREF = VDD 0  0.3AVREF V 

VIL1 P02 to P06, P12, P13, P15, P40 to P43, P50 to P53, 
P60 to P63, P121 to P124 

0  0.3VDD V 

VIL2 P00, P01, P10, P11, P14, P16, P17, P30 to P33, 
P70 to P77, P120, P140, P141, EXCLK, EXCLKS, 
RESET 

0  0.2VDD V 

Input voltage, low  
(products whose flash 
memory is less than  
32 KB)Note 2 

VIL3 P20 to P27  AVREF = VDD 0  0.3AVREF V 

4.0 V ≤ VDD ≤ 5.5 V,  
IOH1 = −3.0 mA 

VDD − 0.7   V 

2.7 V ≤ VDD < 4.0 V,  
IOH1 = −2.5 mA 

VDD − 0.5   V 

VOH1 P00 to P06, P10 to P17,  
P30 to P33, P40 to P47,  
P50 to P57, P64 to P67,  
P70 to P77, P120, P130, 
P140 to P145 

1.8 V ≤ VDD < 2.7 V,  
IOH1 = −1.0 mA 

VDD − 0.5   V 

P20 to P27 AVREF = VDD, 
IOH2 = −100 μA 

VDD − 0.5   V 

Output voltage, high 

VOH2 

P121 to P124 IOH2 = −100 μA VDD − 0.5   V 

 

Notes 1. Supported products: 78K0/KD2 and 78K0/KE2 whose flash memory is at least 48 KB, and 78K0/KF2 

 2. Supported products: 78K0/KD2 and 78K0/KE2 whose flash memory is less than 32 KB, 78K0/KB2, and  

   78K0/KC2 

 

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of port pins. 
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Caution The pins mounted depend on the product.  Refer to Caution 2 at the beginning of this chapter. 
 

 (1) Basic operation (2/2) 
 (TA = −40 to +110°C, 2.7 V ≤ VDD = EVDD ≤ 5.5 V, AVREF ≤ VDD, VSS = EVSS = AVSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

External subsystem clock 
frequencyNote 1 

fEXCLKS  32 32.768 35 kHz 

External subsystem clock input 
high-level width, low-level  
widthNote 1 

tEXCLKSH, 
tEXCLKSL 

 12   μs 

4.0 V ≤ VDD ≤ 5.5 V 2/fsam + 
0.1Note 2 

  μs TI000, TI010, TI001, TI011 
input high-level width, low-level 
width 

tTIH0, 
tTIL0 

2.7 V ≤ VDD < 4.0 V 2/fsam + 
0.2Note 2 

  μs 

TI50, TI51 input frequency fTI5    10 MHz 

TI50, TI51 input high-level width, 
low-level width 

tTIH5, 
tTIL5 

 50   ns 

Interrupt input high-level width, 
low-level width 

tINTH, 
tINTL 

 1   μs 

Key interrupt input low-level width tKR  250   ns 

RESET low-level width tRSL  10   μs 

 

Notes 1. The 78K0/KB2 is not provided with a subsystem clock. 
 2. Selection of fsam = fPRS, fPRS/4, fPRS/256, or fPRS, fPRS/16, fPRS/64 is possible using bits 0 and 1 (PRM000, 

PRM001 or PRM010, PRM011) of prescaler mode registers 00 and 01 (PRM00, PRM01).  Note that when 
selecting the TI000 or TI001 valid edge as the count clock, fsam = fPRS. 
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34.3  78K0/KD2 
 

• μPD78F0521GB-UET-A, 78F0522GB-UET-A, 78F0523GB-UET-A, 78F0524GB-UET-A, 78F0525GB-UET-A, 

78F0526GB-UET-A, 78F0527GB-UET-A, 78F0527DGB-UET-A 

 

Sy

e

Sxb M

θ L

c

Lp

HD

HE

ZD

ZE

L1

A1

A2

A

D

E

A3

S
0.145 +0.055

−0.045

(UNIT:mm)

ITEM DIMENSIONS

D

E

HD

HE

A

A1

A2

A3

10.00±0.20

10.00±0.20

12.00±0.20

12.00±0.20

1.60 MAX.

0.10±0.05

1.40±0.05

0.25

c

θ

e

x

y

ZD

ZE

0.65

0.13

0.10

1.10

1.10

L

Lp

L1

0.50

0.60±0.15

1.00±0.20

P52GB-65-UET-1

3°+5°
−3°

NOTE
Each lead centerline is located within 0.13 mm of
its true position at maximum material condition.

detail of lead end

52-PIN PLASTIC LQFP(10x10)

0.32 +0.08
−0.07b

13

26

1
52 14

27
40

39
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• μPD78F0531GC(A)-GAL-AX, 78F0532GC(A)-GAL-AX, 78F0533GC(A)-GAL-AX, 78F0534GC(A)-GAL-AX, 

78F0535GC(A)-GAL-AX, 78F0536GC(A)-GAL-AX, 78F0537GC(A)-GAL-AX 

• μPD78F0531GC(A2)-GAL-AX, 78F0532GC(A2)-GAL-AX, 78F0533GC(A2)-GAL-AX, 78F0534GC(A2)-GAL-AX, 

78F0535GC(A2)-GAL-AX, 78F0536GC(A2)-GAL-AX, 78F0537GC(A2)-GAL-AX 

• μPD78F0531AGC-GAL-AX, 78F0532AGC-GAL-AX, 78F0533AGC-GAL-AX, 78F0534AGC-GAL-AX,  

78F0535AGC-GAL-AX, 78F0536AGC-GAL-AX, 78F0537AGC-GAL-AX, 78F0537DAGC-GAL-AX 

• μPD78F0531AGCA-GAL-G, 78F0532AGCA-GAL-G, 78F0533AGCA-GAL-G, 78F0534AGCA-GAL-G,  

78F0535AGCA-GAL-G, 78F0536AGCA-GAL-G, 78F0537AGCA-GAL-G 

• μPD78F0531AGCA2-GAL-G, 78F0532AGCA2-GAL-G, 78F0533AGCA2-GAL-G, 78F0534AGCA2-GAL-G,  

78F0535AGCA2-GAL-G, 78F0536AGCA2-GAL-G, 78F0537AGCA2-GAL-G 

Sy

e

Sxb M

θ L

c

Lp

HD

HE

ZD

ZE

L1

A1

A2

A

D

E

A3

S 0.125 +0.075
−0.025

(UNIT:mm)

ITEM DIMENSIONS

D

E

HD

HE

A

A1

A2

A3

14.00±0.20

14.00±0.20

17.20±0.20

17.20±0.20

1.70 MAX.

0.125±0.075

1.40±0.05

0.25

c

θ

e

x

y

ZD

ZE

0.80

0.20

0.10

1.00

1.00

L

Lp

L1

0.80

0.886±0.15

1.60±0.20

P64GC-80-GAL

3°+5°
−3°

NOTE
Each lead centerline is located within 0.20 mm of
its true position at maximum material condition.

detail of lead end

64-PIN PLASTIC LQFP (14x14)

0.35 +0.08
−0.04b

16

32

64 17

33
49

48

1
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(26/30) 

C
ha

pt
er

 

C
la

ss
ifi

ca
tio

n Function Details of 
Function 

Cautions Page 

In 2.7 V/1.59 V 
POC mode 

A voltage oscillation stabilization time of 1.93 to 5.39 ms is required after the supply 
voltage reaches 1.59 V (TYP.).  If the supply voltage rises from 1.59 V (TYP.) to 2.7 V 
(TYP.) within 1.93 ms, the power supply oscillation stabilization time of 0 to 5.39 ms is 
automatically generated before reset processing. 

p. 695 

C
ha

pt
er

 2
4 

S
of

t Power-on-
clear 
circuit 

Cautions for 
power-on-clear 
circuit 

In a system where the supply voltage (VDD) fluctuates for a certain period in the vicinity 
of the POC detection voltage (VPOC), the system may be repeatedly reset and released 
from the reset status.  In this case, the time from release of reset to the start of the 
operation of the microcontroller can be arbitrarily set by taking the following action. 

p. 696 

S
of

t To stop LVI, follow either of the procedures below. 
•  When using 8-bit memory manipulation instruction:  Write 00H to LVIM. 
•  When using 1-bit memory manipulation instruction:  Clear LVION to 0. 

p. 700 

H
ar

d Input voltage from external input pin (EXLVI) must be EXLVI < VDD. p. 700 

LVIM: Low-
voltage detection 
register 

When using LVI as an interrupt, if LVION is cleared (0) in a state below the LVI 
detection voltage, an INTLVI signal is generated and LVIIF becomes 1. 

p. 701 

LVIM and LVIS With the conventional-specification products (μPD78F05xx and 78F05xxD), after an 
LVI reset has been generated, do not write values to LVIS and LVIM when LVION = 1.

p. 701 

Be sure to clear bits 4 to 7 to “0”. p. 701 

Do not change the value of LVIS during LVI operation. p. 701 

When an input voltage from the external input pin (EXLVI) is detected, the detection 
voltage (VEXLVI = 1.21 V (TYP.)) is fixed.  Therefore, setting of LVIS is not necessary. 

p. 701 

LVIS: Low-
voltage detection 
level selection 
register 

With the conventional-specification products (μPD78F05xx and 78F05xxD), after an 
LVI reset has been generated, do not write values to LVIS and LVIM when LVION = 1.

p. 701 

<1> must always be executed.  When LVIMK = 0, an interrupt may occur immediately 
after the processing in <4>. 

p. 703 When used as 
reset (When 
detecting level of 
supply voltage 
(VDD)) 

If supply voltage (VDD) ≥ detection voltage (VLVI) when LVIMD is set to 1, an internal 
reset signal is not generated. 

p. 703 

<1> must always be executed.  When LVIMK = 0, an interrupt may occur immediately 
after the processing in <3>. 

p. 706 

S
of

t 

If input voltage from external input pin (EXLVI) ≥ detection voltage (VEXLVI = 1.21 V 
(TYP.)) when LVIMD is set to 1, an internal reset signal is not generated. 

p. 706 

When used as 
reset (When 
detecting level of 
input voltage from 
external input pin 
(EXLVI)) 

Input voltage from external input pin (EXLVI) must be EXLVI < VDD. p. 706 

H
ar

d 

When used as 
interrupt (When 
detecting level of 
input voltage from 
external input pin 
(EXLVI)) 

Input voltage from external input pin (EXLVI) must be EXLVI < VDD. p. 711 

C
ha

pt
er

 2
5 

S
of

t 

Low-
voltage 
detector 

Cautions for low-
voltage detector 

In a system where the supply voltage (VDD) fluctuates for a certain period in the vicinity 
of the LVI detection voltage (VLVI), the operation is as follows depending on how the 
low-voltage detector is used. 
(1) When used as reset 

The system may be repeatedly reset and released from the reset status.  
In this case, the time from release of reset to the start of the operation of the 
microcontroller can be arbitrarily set by taking action (1) below. 

(2) When used as interrupt 
Interrupt requests may be frequently generated.  Take (b) of action (2) below. 

p. 713 

0082H, 0083H/ 
1082H, 1083H 

Be sure to set 00H to 0082H and 0083H (0082H/1082H and 0083H/1083H when the 
boot swap function is used). 

p. 716 

C
ha

pt
er

 2
6 

 

S
of

t Option 
byte 

0080H/1080H Set a value that is the same as that of 0080H to 1080H because 0080H and 1080H 
are switched during the boot swap operation. 

p. 716 
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