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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) 
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2 Clock output/buzzer output 

 • 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz  

 (peripheral hardware clock: fMAIN = 20 MHz operation) 

• 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz 

 (Subsystem clock: fSUB = 32.768 kHz operation) 

10-bit resolution A/D converter 

(AVREF = 1.8 to 5.5 V) 

12 channels 16 channels 

Comparators − 

Programmable gain amplifiers − 

Serial interface •  CSI: 2 channels/UART: 1 channel 

•  CSI: 1 channel/UART: 1 channel/simplified I2C: 1 channel 

•  CSI: 1 channel/UART: 1 channel/simplified I2C: 1 channel 

•  UART supporting LIN-bus: 1 channel 

•  CSI: 2 channels/UART: 1 channel (μ PD78F1027, 78F1028, 78F1029, 78F1030) 

 I2C bus 1 channel 

Multiplier/divider •  16 bits × 16 bits = 32 bits (multiplication) 

•  32 bits ÷ 32 bits = 32 bits (division) 

DMA controller 2 channels 

Internal 33 35 33 35 Vectored interrupt 

sources External 13 

Key interrupt 8 channels (KR0 to KR7) 

Reset •  Reset by RESET pin  

•  Internal reset by watchdog timer 

•  Internal reset by power-on-clear 

•  Internal reset by low-voltage detector 

•  Internal reset by illegal instruction execution Note 2 

•  Internal reset by a reset processing check error 

Power-on-clear circuit • Power-on-reset: 1.61 ±0.09 V 

• Power-down-reset: 1.59 ±0.09 V 

Low-voltage detector 1.91 V to 4.22 V (16 stages) 

On-chip debug function Provided 

Power supply voltage VDD = 1.8 to 5.5 V 

Operating ambient temperature TA = −40 to +85 °C 

Notes 1. The μPD78F1029 and μPD78F1030 don’t have the FBGA package. 

 2. The illegal instruction is generated when instruction code FFH is executed. 

Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip 

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

Table 4-1  Correspondence Between Address Values and Block Numbers in Flash Memory. 

 

Block 00H

Block 01H

Block 7FH

1 KB
0 0 3 F F H
0 0 4 0 0 H

0 0 0 0 0 H

0 0 7 F F H

1 F B F F H
1 F C 0 0 H

1 F F F F H

 
(μPD78F1012, 78F1014) 
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4.1.1  Internal program memory space 

The internal program memory space stores the program and table data. 

The 78K0R/Kx3-L products incorporate internal ROM (flash memory), as shown below. 
 

Table 4-2.  Internal ROM Capacity 

Internal ROM Part Number 

Structure Capacity 

μPD78F1000 16384 × 8 bits (00000H to 03FFFH) 

μPD78F1001, 78F1004, 78F1007 32768 × 8 bits (00000H to 07FFFH) 

μPD78F1002, 78F1005, 78F1008 49152 × 8 bits (00000H to 0BFFFH) 

μPD78F1003, 78F1006, 78F1009, 78F1010 65536 × 8 bits (00000H to 0FFFFH) 

μPD78F1011, 78F1013 98304 × 8 bits (00000H to 17FFFH) 

μPD78F1012, 78F1014 131072 × 8 bits (00000H to 1FFFFH) 

μPD78F1027, 78F1029 196608 × 8 bits (00000H to 2FFFFH) 

μPD78F1028, 78F1030 

Flash memory 

262144 × 8 bits (00000H to 3FFFFH) 

 

The internal program memory space is divided into the following areas. 
 

(1) Vector table area 

The 128-byte area 00000H to 0007FH is reserved as a vector table area.  The program start addresses for branch 

upon reset or generation of each interrupt request are stored in the vector table area.  Furthermore, the interrupt jump 

address is a 64 K address of 00000H to 0FFFFH, because the vector code is assumed to be 2 bytes. 

Of the 16-bit address, the lower 8 bits are stored at even addresses and the higher 8 bits are stored at odd addresses. 
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Figure 6-8.  Block Diagram of P12 
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P1: Port register 1 

PU1: Pull-up resistor option register 1 

PM1: Port mode register 1 

POM1: Port output mode register 1 

RD: Read signal 

WR××: Write signal 
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Figure 7-7.  Format of Oscillation Stabilization Time Counter Status Register (OSTC)  
 

Address:  FFFA2H     After reset:  00H     R 

Symbol 7 6 5 4 3 2 1 0  

OSTC MOST
8 

MOST
9 

MOST
10 

MOST
11 

MOST
13 

MOST
15 

MOST
17 

MOST
18 

 

 

Oscillation stabilization time status MOST
8 

MOST
9 

MOST
10 

MOST
11 

MOST
13 

MOST
15 

MOST
17 

MOST
18  fX = 10 MHz fX = 20 MHz 

0 0 0 0 0 0 0 0 28/fX max. 25.6 μs max. 12.8 μs max.

1 0 0 0 0 0 0 0 28/fX min. 25.6 μs min. 12.8 μs min. 

1 1 0 0 0 0 0 0 29/fX min. 51.2 μs min. 25.6 μs min. 

1 1 1 0 0 0 0 0 210/fX min. 102.4 μs min. 51.2 μs min. 

1 1 1 1 0 0 0 0 211/fX min. 204.8 μs min. 102.4 μs min.

1 1 1 1 1 0 0 0 213/fX min. 819.2 μs min. 409.6 μs min.

1 1 1 1 1 1 0 0 215/fX min. 3.27 ms min. 1.64 ms min.

1 1 1 1 1 1 1 0 217/fX min. 13.11 ms min. 6.55 ms min. 

1 1 1 1 1 1 1 1 218/fX min. 26.21 ms min. 13.11 ms min.

 

Cautions 1. After the above time has elapsed, the bits are set to 1 in order from the MOST8 bit 

and remain 1. 

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

time set by the oscillation stabilization time select register (OSTS).   

  In the following cases, set the oscillation stabilization time of the OSTS register to 

the value greater than the count value which is to be checked by the OSTC register 

after the oscillation starts. 

 

• If the X1 clock starts oscillation while the internal high-speed oscillation clock or 

subsystem clock is being used as the CPU clock. 

• If the STOP mode is entered and then released while the internal high-speed 

oscillation clock is being used as the CPU clock with the X1 clock oscillating.  

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

the OSTS register is set to the OSTC register after the STOP mode is released.) 
 

 3. 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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(9) Timer output enable register m (TOEm) 

The TOEm register is used to enable or disable timer output of each channel. 

Channel n for which timer output has been enabled becomes unable to rewrite the value of the TOmn bit of  timer 

output register m (TOm) described later by software, and the value reflecting the setting of the timer output function 

through the count operation is output from the timer output pin (TOmn). 

The TOEm register can be set by a 16-bit memory manipulation instruction. 

The lower 8 bits of the TOEm register can be set with a 1-bit or 8-bit memory manipulation instruction with TOEmL. 

Reset signal generation clears this register to 0000H. 

 

Figure 8-22.  Format of Timer Output Enable register m (TOEm) 

 

Address: F01BAH, F01BBH     After reset: 0000H     R/W 

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

TOE0 0 0 0 0 0 0 0 0 TOE

07 

TOE

06 

TOE

05 

TOE

04 

TOE

03 

TOE

02 

TOE

01 

TOE

00 

 

Address: F01E2H, F01E3H     After reset: 0000H     R/W 

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

TOE1 0 0 0 0 0 0 0 0 0 0 0 0 TOE

13 

TOE

12 

TOE

11 

TOE

10 

 

TOE

mn 

Timer output enable/disable of channel n 

0 The TOmn operation stopped by count operation (timer channel output bit). 

Writing to the TOmn bit is enabled. 

The TOmn pin functions as data output, and it outputs the level set to the TOmn bit. 

The output level of the TOmn pin can be manipulated by software. 

1 The TOmn operation enabled by count operation (timer channel output bit). 

Writing to the TOmn bit is disabled (writing is ignored). 

The TOmn pin functions as timer output, and the TOEmn bit is set or reset depending on the timer 

operation. 

The TOmn pin outputs the square-wave or PWM depending on the timer operation. 

 

Caution Be sure to clear bits 15 to 8 of the TOE0 register and bits 15 to 4 of the TOE1 register to “0”. 

 

Remark m: Unit number (m = 0, 1), n: Channel number (n = 0 to 7) 

 However, in case of the timer output pin (TOmn), mn changes as below. 

78K0R/KC3-L (40-pin): mn = 02 to 07 

78K0R/KC3-L (44-pin, 48-pin): mn = 00 to 07 

78K0R/KD3-L, 78K0R/KE3-L: mn = 00 to 07  

78K0R/KF3-L, 78K0R/KG3-L: mn = 00 to 07, 10 to 13 
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Figure 8-28.  Format of Noise Filter Enable Registers 1, 2 (NFEN1, NFEN2) 

(78K0R/KF3-L, 78K0R/KG3-L) (1/2) 

 
Address: F0061H After reset: 00H R/W 

Symbol 7 6 5 4 3 2 1 0 

NFEN1 TNFEN07 TNFEN06 TNFEN05 TNFEN04 TNFEN03 TNFEN02 TNFEN01 TNFEN00 

 

Address: F0062H After reset: 00H R/W 

Symbol 7 6 5 4 3 2 1 0 

NFEN2 0 0 0 0 TNFEN13 TNFEN12 TNFEN11 TNFEN10 

 

TNFEN07 Enable/disable using noise filter of the following pin input signal 

78K0R/KF3-L: SI41
Note 1

/TI07/TO07/P54 pin or RxD3/P14 pin
Note 2 

78K0R/KG3-L: TI07/TO07/P145 pin or RxD3/P14 pin
Note 2

 

0 Noise filter OFF 

1 Noise filter ON 

 

TNFEN06 Enable/disable using noise filter of the following pin input signal 

78K0R/KF3-L: TI06/TO06/P06 pin
 

78K0R/KG3-L: TI06/TO06/P131 pin 

0 Noise filter OFF 

1 Noise filter ON 

 

TNFEN05 Enable/disable using noise filter of the following pin input signal 

78K0R/KF3-L: TI05/TO05/P05 pin
 

78K0R/KG3-L: TI05/TO05/P146 pin 

0 Noise filter OFF 

1 Noise filter ON 

 

TNFEN04 Enable/disable using noise filter of TI04/TO04/P42 pin input signal 

0 Noise filter OFF 

1 Noise filter ON 

 

TNFEN03 Enable/disable using noise filter of TI03/TO03/INTP4/P31 pin input signal 

0 Noise filter OFF 

1 Noise filter ON 

 

Notes 1. SI41 pin is only mounted in the μ PD78F1027 and 78F1028. 

2.  The applicable pin can be switched by setting the ISC1 bit of the ISC register. 

 ISC1 = 0:  Whether or not to use the noise filter of the TI07 pin can be selected. 

 ISC1 = 1:  Whether or not to use the noise filter of the RxD3 pin can be selected. 
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(2) Scan mode 

The four analog input channels of scans 0 to 3, which are specified by the analog input channel specification register 

(ADS), while the ADMD bit of the A/D converter mode register (ADM) is 1, are A/D converted successively.  A/D 

conversion is performed in sequence, starting from the analog input channel specified by scan 0. 

When A/D conversion of one analog input is complete, the conversion result is stored in the A/D conversion result 

register (ADCR) and the A/D conversion end interrupt request signal (INTAD) is generated. 

The A/D conversion results of all the analog input channels are stored in the ADCR register.  It is therefore 

recommended to save the contents of the ADCR register to RAM, once A/D conversion of one analog input channel 

has been completed. 

After A/D conversion has been completed, A/D conversion is repeated successively, unless the ADCS bit is set to 0. 

If anything is written to the ADM or ADS register during conversion, A/D conversion is aborted.  In this case, A/D 

conversion is started again from the analog input channel of scan 0. 

 

Figure 13-15.  Example of Scan Mode Operation Timing 
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(10) Serial channel enable status register m (SEm) 

The SEm register indicates whether data transmission/reception operation of each channel is enabled or stopped. 

When 1 is written a bit of serial channel start register m (SSm), the corresponding bit of this register is set to 1.  

When 1 is written a bit of serial channel stop register m (STm), the corresponding bit is cleared to 0. 

Channel n that is enabled to operate cannot rewrite by software the value of the CKOmn bit (serial clock output of 

channel n) of serial output register m (SOm) to be described below, and a value reflected by a communication 

operation is output from the serial clock pin. 

Channel n that stops operation can set the value of the CKOmn bit of the SOm register by software and output its 

value from the serial clock pin.  In this way, any waveform, such as that of a start condition/stop condition, can be 

created by software. 

The SEm register can be read by a 16-bit memory manipulation instruction. 

The lower 8 bits of the SEm register can be set with an 1-bit or 8-bit memory manipulation instruction with SEmL.   

Reset signal generation clears the SEm register to 0000H. 

 

Figure 14-14.  Format of Serial Channel Enable Status Register m (SEm) 

 

Address: F0120H, F0121H (SE0), F0160H, F0161H (SE1),     After reset: 0000H     R 

F0210H, F0211H (SE2) 

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

SEm 0 0 0 0 0 0 0 0 0 0 0 0 SEm 

3Note  

SEm 

2Note  

SEm 

1 

SEm 

0 

 

SEm

n 

Indication of operation enable/stop status of channel n 

0 Operation stops 

1 Operation is enabled. 

 

Note  Those bits are invalid while operating serial allay unit 2. 

 

Remark m: Unit number (m = 0 to 2), n: Channel number (n = 0 to 3) 
 78K0R/KC3-L, 78K0R/KD3-L, 78K0R/KE3-L:  mn = 00 to 03 
 78K0R/KF3-L�μ PD78F1010, 78F1011, 78F1012�: mn = 00 to 03, 10 to 13 

 78K0R/KF3-L�μ PD78F1027, 78F1028�: mn = 00 to 03, 10 to 13, 20, 21 
 78K0R/KG3-L�μ PD78F1013, 78F1014�: mn = 00 to 03, 10 to 13 
 78K0R/KG3-L�μ PD78F1029, 78F1030�: mn = 00 to 03, 10 to 13, 20, 21 
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Figure 14-94.  Reception Operation of LIN 
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Here is the flow of signal processing. 

 

<1> The wakeup signal is detected by detecting an interrupt edge (INTP0) on a pin.  When the wakeup signal is 

detected, enable reception of UARTk (RXEmn = 1) and wait for SBF reception. 

<2> When the start bit of SBF is detected, reception is started and serial data is sequentially stored in the RXDk 

register (= bits 7 to 0 of serial data register mn (SDRmn)) at the set baud rate.  When the stop bit is detected, the 

reception end interrupt request (INTSRk) is generated.  When data of low levels of 11 bits or more is detected as 

SBF, it is judged that SBF reception has been correctly completed.  If data of low levels of less than 11 bits is 

detected as SBF, it is judged that an SBF reception error has occurred, and the system returns to the SBF 

reception wait status. 

<3>  When SBF reception has been correctly completed, start channel 7 of the timer array unit 0 and measure the bit 

interval (pulse width) of the sync field (see 8.7.5  Operation as input signal high-/low-level width 

measurement). 

<4> Calculate a baud rate error from the bit interval of sync field (SF).  Stop UARTk once and adjust (re-set) the baud 

rate. 

<5> The checksum field should be distinguished by software.  In addition, processing to initialize UARTk after the 

checksum field is received and to wait for reception of SBF should also be performed by software. 

 

Remark m: Unit number (m = 0, 1), n: Channel number (n = 1, 3),  

k: Number of UART used for LIN communication (k = 0, 3) 

 78K0R/KC3-L, 78K0R/KD3-L, 78K0R/KE3-L:  mn = 01, k = 0 

 78K0R/KF3-L, 78K0R/KG3-L:  mn = 13, k = 3 
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(1)  Master operation in single-master system 
 

Figure 15-28.  Master Operation in Single-Master System 
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Setting of the port used alternatively as the pin to be used.
First, set the port to input mode and the output latch to 0 (see 15.3 (8)  Port mode register 6 (PM6)).

Setting port
Set the port from input mode to output mode and enable the output of the I2C bus
(see 15.3 (8)  Port mode register 6 (PM6)).

Sets a transfer clock.

Sets a local address.

Sets a start condition.

Prepares for starting communication 
(generates a start condition).

Starts communication
(specifies an address and transfer
direction).

Waits for detection of acknowledge.

Waits for data transmission.

Starts transmission.

C
om

m
un

ic
at

io
n 

pr
oc

es
si

ng
In

iti
al

 s
et

tin
g

Starts reception.

Waits for data
reception.

INTIICA
interrupt occurs?

Waits for detection
of acknowledge.

Prepares for starting communication
(generates a stop condition).

Waits for detection of the stop condition.

INTIICA
interrupt occurs?

INTIICA
interrupt occurs?

INTIICA
interrupt occurs?

 
 

Note Release (SCL0 and SDA0 pins = high level) the I2C bus in conformance with the specifications of the product 

that is communicating.  If EEPROM is outputting a low level to the SDA0 pin, for example, set the SCL0 pin in 

the output port mode, and output a clock pulse from the output port until the SDA0 pin is constantly at high level. 
Remark Conform to the specifications of the product that is communicating, with respect to the transmission and 

reception formats. 
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(2)  Slave device operation (slave address data reception) 

 

(a) Start ~ Address ~ Data ~ Data ~ Stop 

 

(i)  When WTIM = 0 

 

 

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

  3   4  2  1  
 

1: IICS = 0001×110B 

2: IICS = 0001×000B 

3: IICS = 0001×000B 

4: IICS = 00000001B 

 

Remark : Always generated 

 : Generated only when SPIE = 1 

 ×:  Don’t care 

 

 

(ii)  When WTIM = 1 

 

 

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

  3   4  2  1  
 

1: IICS = 0001×110B 

2: IICS = 0001×100B 

3: IICS = 0001××00B 

4: IICS = 00000001B 

 

Remark : Always generated 

 : Generated only when SPIE = 1 

 ×:  Don’t care 
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(3)  Slave device operation (when receiving extension code) 

The device is always participating in communication when it receives an extension code. 

 

(a)  Start ~ Code ~ Data ~ Data ~ Stop 

 

(i)  When WTIM = 0 

 

 

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

  3   4  2  1  
 

1: IICS = 0010×010B 

2: IICS = 0010×000B 

3: IICS = 0010×000B 

4: IICS = 00000001B 

 

Remark : Always generated 

 : Generated only when SPIE = 1 

 ×:  Don’t care 

 

 

(ii)  When WTIM = 1 

 

 

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

  3   4   5  2  1  
 

1: IICS = 0010×010B 

2: IICS = 0010×110B 

3: IICS = 0010×100B 

4: IICS = 0010××00B 

5: IICS = 00000001B 

 

Remark : Always generated 

 : Generated only when SPIE = 1 

 ×:  Don’t care 
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DSTn = 0 

DENn = 0 

DSTn = 0 ? 
No 

2 clock wait 

Yes

DSTn = 0 

DENn = 0 

17.5.5  Forced termination by software 

After the DSTn bit is set to 0 by software, it takes up to 2 clocks until a DMA transfer is actually stopped and the DSTn 

bit is set to 0.  To forcibly terminate a DMA transfer by software without waiting for occurrence of the interrupt (INTDMAn) 

of DMAn, therefore, perform either of the following processes. 

 

<When using one DMA channel> 

• Set the DSTn bit to 0 (use DRCn = 80H to write with an 8-bit manipulation instruction) by software, confirm by polling 

that the DSTn bit has actually been cleared to 0, and then set the DENn bit to 0 (use DRCn = 00H to write with an 8-

bit manipulation instruction). 

 

• Set the DSTn bit to 0 (use DRCn = 80H to write with an 8-bit manipulation instruction) by software and then set the 

DENn bit to 0 (use DRCn = 00H to write with an 8-bit manipulation instruction) two or more clocks after. 

 

<When using both DMA channels> 

• To forcibly terminate DMA transfer by software when using both DMA channels (by setting DSTn to 0), clear the 

DSTn bit to 0 after the DMA transfer is held pending by setting the DWAIT0 and DWAIT1 bits of both channels to 1.  

Next, clear the DWAIT0 and DWAIT1 bits of both channels to 0 to cancel the pending status, and then clear the 

DENn bit to 0. 

 

Figure 17-11.  Forced Termination of DMA Transfer (1/2) 

 

 Example 1 Example 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Remarks  1. n: DMA channel number (n = 0, 1) 

 2. 1 clock: 1/fCLK (fCLK: CPU clock) 
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(4) External interrupt rising edge enable registers (EGP0, EGP1), external interrupt falling edge enable registers 

(EGN0, EGN1) 

These registers specify the valid edge for INTP0 to INTP11.  

The EGP0, EGP1, EGN0, and EGN1 registers can be set by a 1-bit or 8-bit memory manipulation instruction.  

Reset signal generation clears these registers to 00H.  

 

Figure 18-10. Format of External Interrupt Rising Edge Enable Registers (EGP0, EGP1)  

 and External Interrupt Falling Edge Enable Registers (EGN0, EGN1) 

 

Address:  FFF38H     After reset:  00H     R/W 

Symbol 7 6 5 4 3 2 1 0 

EGP0 EGP7 EGP6 EGP5 EGP4 EGP3 EGP2 EGP1 EGP0 

 

Address:  FFF39H     After reset:  00H     R/W 

Symbol 7 6 5 4 3 2 1 0 

EGN0 EGN7 EGN6 EGN5 EGN4 EGN3 EGN2 EGN1 EGN0 

 

Address:  FFF3AH     After reset:  00H     R/W 

Symbol 7 6 5 4 3 2 1 0 

EGP1 0 0 0 0 EGP11 EGP10 EGP9 EGP8 

 

Address:  FFF3BH     After reset:  00H     R/W 

Symbol 7 6 5 4 3 2 1 0 

EGN1 0 0 0 0 EGN11 EGN10 EGN9 EGN8 

 

 EGPn EGNn INTPn pin valid edge selection (n = 0 to 11) 

 0 0 Edge detection disabled 

 0 1 Falling edge 

 1 0 Rising edge 

 1 1 Both rising and falling edges 

 

Table 18-5 shows the ports corresponding to the EGPn and EGNn bits. 
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Table 18-5.  Ports Corresponding to EGPn and EGNn bits 

Detection Enable Bit Edge Detection Port Interrupt Request Signal 

 78K0R/KF3-L 78K0R/KG3-L  

EGP0 EGN0 P120 P120 INTP0 

EGP1 EGN1 P50 P46 INTP1 

EGP2 EGN2 P51 P47 INTP2 

EGP3 EGN3 P30 P30 INTP3 

EGP4 EGN4 P31 P31 INTP4 

EGP5 EGN5 P16 P16 INTP5 

EGP6 EGN6 P140 P140 INTP6 

EGP7 EGN7 P55 P141 INTP7 

EGP8 EGN8 P74 P74 INTP8 

EGP9 EGN9 P75 P75 INTP9 

EGP10 EGN10 P76 P76 INTP10 

EGP11 EGN11 P77 P77 INTP11 

 

Caution Select the port mode by clearing the EGPn and EGNn bits to 0 because an edge may be 

detected when the external interrupt function is switched to the port function. 

 

Remark n = 0 to 11 
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Caution The pins mounted depend on the product. Refer to Caution 2 at the beginning of this chapter. 
 
(TA = −40 to +85°C, 1.8 V ≤ VDD = EVDD ≤ 5.5 V, 1.8 V ≤ AVREF ≤ VDD, VSS = EVSS = AVSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

VDD = 3.0 V  0.2 1.0 μA Real-time 
counter 
operating 
current 

IRTC
Notes 1, 2 fSUB = 32.768 kHz 

VDD = 2.0 V  0.2 1.0 μA 

Watchdog timer 
operating 
current 

IWDT
Notes 2, 3 fIL = 30 kHz  0.31 0.35 μA 

High speed mode 1 AVREF = VDD = 5.0 V  1.72 3.2 mA 

High speed mode 2 AVREF = VDD = 3.0 V  0.72 1.6 mA 

Normal mode AVREF = VDD = 5.0 V  0.86 1.9 mA 

A/D converter 
operating 
current 

IADC
Note 4 During conversion 

at maximum 
speed  

 
Low voltage mode AVREF = VDD = 3.0 V  0.37 0.8 mA 

Programmable 
gain amplifier 
operating 
current 

IAMP
 Note 5   0.56 1.2 mA 

AVREF = VDD = 5.0 V  120 240 μA Per channel when the internal reference 
voltage is not used AVREF = VDD = 3.0 V   120 μA 

AVREF = VDD = 5.0 V  160 300 μA 

Comparator 
operating 
current 

ICMP
Note 6 

Per channel when the internal reference 
voltage is used AVREF = VDD = 3.0 V   150 μA 

LVI operating 
current 

ILVI 
Note 7   9 18 μA 

Notes 1. Current flowing only to the real-time counter (excluding the operating current of the XT1 oscillator).  The TYP. 

value of the current value of the 78K0R/KC3-L, 78K0R/KD3-L, 78K0R/KE3-L is the sum of the TYP. values of 

either IDD1 or IDD2, and IRTC, when the real-time counter operates in operation mode or HALT mode.  The IDD1 and 

IDD2 MAX. values also include the real-time counter operating current.  When the real-time counter operates 

during fCLK = fSUB/2, the TYP. value of IDD2 includes the real-time counter operating current. 

2. When internal high-speed oscillation, 20 MHz internal high-speed oscillation, and high-speed system clock are 

stopped. 

 3.  Current flowing only to the watchdog timer (including the operating current of the 30 kHz internal oscillator).  The 

current value of the 78K0R/KC3-L, 78K0R/KD3-L, 78K0R/KE3-L is the sum of IDD1, IDD2 or IDD3 and IWDT when 

fCLK = fSUB/2 when the watchdog timer operates in STOP mode. 

 4. Current flowing only to the A/D converter (AVREF pin).  The current value of the 78K0R/KC3-L, 78K0R/KD3-L, 

78K0R/KE3-L is the sum of IDD1 or IDD2 and IADC when the A/D converter operates in an operation mode or the 

HALT mode.  

 5.  Current flowing only to the programmable gain amplifier (AVREF pin).  The current value of the 78K0R/KC3-L, 

78K0R/KD3-L, 78K0R/KE3-L is the sum of IDD1 or IDD2 and IAMP when the programmable gain amplifier operates 

in an operation mode or the HALT mode.  

 6.  Current flowing only to the comparator (AVREF pin).  The current value of the 78K0R/KC3-L, 78K0R/KD3-L, 

78K0R/KE3-L is the sum of IDD1 or IDD2 and ICMP when the comparator operates in an operation mode or the 

HALT mode.  

 7. Current flowing only to the LVI circuit.  The current value of the 78K0R/KC3-L, 78K0R/KD3-L, 78K0R/KE3-L is 

the sum of IDD1, IDD2 or IDD3 and ILVI when the LVI circuit operates in the Operating, HALT or STOP mode. 

Remarks 1.  fIL: Internal low-speed oscillation clock frequency 

 2. fSUB: Subsystem clock frequency (XT1 clock oscillation frequency) 

 3. fCLK: CPU/peripheral hardware clock frequency 

 4. Temperature condition of the TYP. value is TA = 25°C 
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Caution The pins mounted depend on the product. Refer to Caution 2 at the beginning of this chapter. 

 
Simplified I2C mode connection diagram (communication at different potential) 

 

User's device

SDA10

SCL10

SDA

SCL

Vb

Rb

Vb

Rb

78K0R/KC3-L,
78K0R/KD3-L,
78K0R/KE3-L

 
 

 

Simplified I2C mode serial transfer timing  (communication at different potential) 

 

SDA10

tLOW tHIGH

tHD : DAT

SCL10

tSU : DAT

1/fSCL

 
 

 

Caution Select the TTL input buffer and the N-ch open drain output (VDD tolerance) mode for the SDA10 pin and 

the N-ch open drain output (VDD tolerance) mode for the SCL10 pin by using port input mode register 3 

(PIM3) and port output mode register 3 (POM3). 

 

Remark Rb[Ω]:Communication line (SDA10, SCL10) pull-up resistance, Vb[V]: Communication line voltage 
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