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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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3.2.14  P140 to P145 (port 14) 

P140 to P145 function as an I/O port.  These pins also function as timer I/O, external interrupt request input, 

clock/buzzer output, serial interface data I/O, and clock I/O. 

Input to the P142 and P143 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units using 

port input mode register 14 (PIM14). 

Output from the P142 to P144 pins can be specified as normal CMOS output or N-ch open-drain output (VDD tolerance) 

in 1-bit units using port output mode register 14 (POM14). 

 
 78K0R/KF3-L 

(μ PD78F10xx: xx = 10, 11, 12, 

27, 28) 

78K0R/KG3-L 

(μ PD78F10xx: xx = 13, 14, 

29, 30) 

P140/PCLBUZ0/INTP6 √ √ 

P141/PCLBUZ1/INTP7 − Note 1 √ 

P142/SCK20/SCL20 √ √ 

P143/SI20/RxD2/SDA20 √ √ 

P144/SO20/TxD2 √ √ 

P145/TI07/TO07 − Note 2 √ 

Notes 1. PCLBUZ/INTP7 is shared with P55, in the 78K0R/KF3-L. 

 2. TI07/TO07 is shared with P54, in the 78K0R/KF3-L. 

 

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

 

(1) Port mode 

P140 to P145 function as an I/O port.  P140 to P145 can be set to input or output port in 1-bit units using port mode 

register 14 (PM14).  Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 14 (PU14). 

 

(2) Control mode 

P140 to P145 function as timer I/O, external interrupt request input, clock/buzzer output, serial interface data I/O, and 

clock I/O. 

 

(a) INTP6, INTP7 

These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both 

rising and falling edges) can be specified. 

 

(b) PCLBUZ0, PCLBUZ1 

These are the clock/buzzer output pins. 

 

(c) TI07 

This is a pin for inputting an external count clock/capture trigger to 16-bit timer 07. 

 

(d) TO07 

This is a timer output pin of 16-bit timer 07. 

 

(e) SI20 

This is a serial data input pin of serial interface CSI20. 

 

(f) SO20 

This is a serial data output pin of serial interface CSI20. 
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Figure 4-24.  Configuration of General-Purpose Registers 

 

(a)  Function name 

 

Register bank 0

Register bank 1

Register bank 2

Register bank 3
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H
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D
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X
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(b)  Absolute name 

 

Register bank 0

Register bank 1

Register bank 2

Register bank 3

FFEFFH

FFEF8H

FFEE0H

RP3

RP2

RP1

RP0

R7

15 0 7 0

R6

R5

R4

R3

R2

R1

R0

16-bit processing 8-bit processing

FFEF0H

FFEE8H
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4.4.7  Based addressing 

 

[Function] 

Based addressing uses the contents of a register pair specified with the instruction word as a base address, and 8-

bit immediate data or 16-bit immediate data as offset data.  The sum of these values is used to specify the target 

address. 

 

[Operand format] 

 

Identifier Description 

− [HL + byte], [DE + byte], [SP + byte] (only the space from F0000H to FFFFFH is specifiable) 

− word[B], word[C] (only the space from F0000H to FFFFFH is specifiable) 

− word[BC] (only the space from F0000H to FFFFFH is specifiable) 

− ES:[HL + byte], ES:[DE + byte] (higher 4-bit addresses are specified by the ES register) 

− ES:word[B], ES:word[C] (higher 4-bit addresses are specified by the ES register) 

− ES:word[BC] (higher 4-bit addresses are specified by the ES register) 

 

Figure 4-39.  Example of [SP+byte] 

 

Target memory

OP code

Memory

byte

FFFFFH

F0000H

SP
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Figure 5-8.  Block Diagram of P33 
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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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Figure 5-16.  Block Diagram of P71 and P74 
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P7: Port register 7 

PU7: Pull-up resistor option register 7 

PM7: Port mode register 7 

PIM7: Port input mode register 7 

RD: Read signal 

WR××: Write signal 

 

Remark  With products not provided with an EVDD or EVSS pin, replace EVDD with VDD, or replace EVSS with VSS. 
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Figure 6-20.  Block Diagram of P45 
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P4: Port register 4 

PU4: Pull-up resistor option register 4 

PM4: Port mode register 4 

RD: Read signal 

WR××: Write signal 
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7.6.7  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 7-5.  Changing CPU Clock (1/2) 

CPU Clock 

Before Change After Change 

Condition Before Change Processing After Change 

X1 clock Stabilization of X1 oscillation 

• OSCSEL = 1, EXCLK = 0, MSTOP = 0 

• After elapse of oscillation stabilization time 

External main 

system clock 

Enabling input of external clock from the 

EXCLK pin 

• OSCSEL = 1, EXCLK = 1, MSTOP = 0 

Subsystem clock 
Note 

Stabilization of XT1 oscillation 

• OSCSELS = 1, XTSTOP = 0 

• After elapse of oscillation stabilization time 

Operating current can be reduced by 

stopping internal high-speed oscillator 

(HIOSTOP = 1). 

Internal high-

speed oscillation 

clock 

20 MHz internal 

high-speed 

oscillation clock 

Stabilization of DSC oscillation with 20 MHz 

set by using the option byte 

• VDD ≥ 2.7 V 

• After elapse of oscillation stabilization 

 time (100 μs) after setting to DSCON = 1 

• SELDSC = 1 

− 

Internal high-

speed oscillation 

clock 

Oscillation of internal high-speed oscillator 

• HIOSTOP = 0 

X1 oscillation can be stopped (MSTOP = 1). 

External main 

system clock 
Transition not possible  

(To change the clock, set it again after 

 executing reset once.) 

− 

Subsystem clock 
Note 

Stabilization of XT1 oscillation 

• OSCSELS = 1, XTSTOP = 0 

• After elapse of oscillation stabilization time 

X1 oscillation can be stopped (MSTOP = 1). 

X1 clock 

20 MHz internal 

high-speed 

oscillation clock 

Transition cannot be performed unless the 

clock is changed to the internal high-speed 

oscillation clock once. 

− 

Internal high-

speed oscillation 

clock 

Oscillation of internal high-speed oscillator 

• HIOSTOP = 0 

External main system clock input can be 

disabled (MSTOP = 1). 

X1 clock Transition not possible  

(To change the clock, set it again after 

executing reset once.) 

− 

Subsystem clock 
Note 

Stabilization of XT1 oscillation 

• OSCSELS = 1, XTSTOP = 0 

• After elapse of oscillation stabilization time 

External main system clock input can be 

disabled (MSTOP = 1). 

External main 

system clock 

20 MHz internal 

high-speed 

oscillation clock 

Transition cannot be performed unless the 
clock is changed to the internal high-speed 

oscillation clock once. 

− 

Note The 78K0R/KC3-L (40-pin) doesn’t have the subsystem clock. 
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Figure 8-28.  Format of Noise Filter Enable Registers 1, 2 (NFEN1, NFEN2) 

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

 
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 

 

TNFEN02 Enable/disable using noise filter of TI02/TO02/P17 pin input signal 

0 Noise filter OFF 

1 Noise filter ON 

 

TNFEN01 Enable/disable using noise filter of TI01/TO01/INTP5/P16 pin input signal 

0 Noise filter OFF 

1 Noise filter ON 

 

TNFEN00 Enable/disable using noise filter of the following pin input signal 

78K0R/KF3-L: SCK41
Note

/TI00/P53 pin
 

78K0R/KG3-L: TI00/P00 pin 

0 Noise filter OFF 

1 Noise filter ON 

 

TNFEN13 Enable/disable using noise filter of TI13/TO13/P67 pin input signal 

0 Noise filter OFF 

1 Noise filter ON 

 

TNFEN12 Enable/disable using noise filter of TI12/TO12/P66 pin input signal 

0 Noise filter OFF 

1 Noise filter ON 

 

TNFEN11 Enable/disable using noise filter of TI11/TO11/P65 pin input signal 

0 Noise filter OFF 

1 Noise filter ON 

 

TNFEN10 Enable/disable using noise filter of TI10/TO10/P64 pin input signal 

0 Noise filter OFF 

1 Noise filter ON 

 

Note SCK41 pin is only mounted in the μ PD78F1027 and 78F1028. 
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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 to07  

78K0R/KF3-L, 78K0R/KG3-L:  mn = 00 to 07, 10 to 13 

p: Slave channel number Note 

 When m = 0: Master channel n = 0, 2, 4, 6, n < p ≤ 7 

 When m = 1: Master channel n = 0, 2, n < p ≤ 3 

 (Where p is a consecutive integer greater than n) 

 

Note Since there is no function of timer I/O, the channel 1 in the 78K0R/KC3-L (40-pin) can not be used as 

the slave channel. 
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Figure 8-73.  Example of Set Contents of Registers  

When Multiple PWM Output Function (Master Channel) Is Used 
 

(a) Timer mode register mn (TMRmn)  
 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0  

TMRmn CKSmn 

1/0 

 

0 

 

0 

CCSmn 

0 

MAS 

TERmn 
1 

STSmn2

0 

STSmn1

0 

STSmn0

0 

CISmn1

0 

CISmn0

0 

 

0 

 

0 

MDmn3 

0 

MDmn2 

0 

MDmn1 

0 

MDmn0

1 

 

                                   
                                   
                        
                        
                      

Operation mode of channel n 

000B: Interval timer   
                                   
                       
                       
                       

Setting of operation when counting is started 

1: Generates INTTMmn when counting is 

started. 
                                   
                     
                     

Selection of TImn pin input edge 

00B: Sets 00B because these are not used. 
                                   
                
                

Start trigger selection 

000B: Selects only software start. 
                                   
            
            

Slave/master selection 

1: Master channel. 
                                   
          
          

Count clock selection 

0: Selects operation clock. 
                                   
    
    

Operation clock selection 

0: Selects CKm0 as operation clock of channel n. 

1: Selects CKm1 as operation clock of channel n. 

 

(b) Timer output register m (TOm) 
 Bit n                 

TOm TOmn 

0 
 0: Outputs 0 from TOmn. 

 

(c) Timer output enable register m (TOEm) 
 Bit n                 

TOEm TOEmn 
0 

 0: Stops the TOmn output operation by counting operation. 

 

(d) Timer output level register m (TOLm) 
 Bit n                 

TOLm TOLmn 

0 
 0: Cleared to 0 when TOMmn = 0 (master channel output mode). 

 

(e) Timer output mode register m (TOMm) 
 Bit n                 

TOMm TOMmn 

0 
 0: Sets master channel output mode. 

 

Remark m: Unit number (m = 0, 1), n: Channel number (n = 0, 2, 4) 

 78K0R/KC3-L, 78K0R/KD3-L, 78K0R/KE3-L: mn = 00, 02, 04 

 78K0R/KF3-L, 78K0R/KG3-L: mn = 00, 02, 04, 10 
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(11) Month count register (MONTH) 

The MONTH register is an 8-bit register that takes a value of 1 to 12 (decimal) and indicates the count value of 

months.  

It counts up when the day counter overflows. 

When data is written to this register, it is written to a buffer and then to the counter up to 2 clocks (32.768 kHz) 

later.  Even if the day count register overflows while this register is being written, this register ignores the overflow 

and is set to the value written.  Set a decimal value of 01 to 12 to this register in BCD code.  If a value outside the 

range is set, the register value returns to the normal value after 1 period. 

The MONTH register can be set by an 8-bit memory manipulation instruction. 

Reset signal generation clears this register to 01H. 

 

Figure 9-12.  Format of Month Count Register (MONTH) 

 

Address: FFF97H     After reset: 01H     R/W 

Symbol 7 6 5 4 3 2 1 0 

MONTH 0 0 0 MONTH10 MONTH8 MONTH4 MONTH2 MONTH1 

 

(12) Year count register (YEAR) 

The YEAR register is an 8-bit register that takes a value of 0 to 99 (decimal) and indicates the count value of years.  

It counts up when the month count register (MONTH) overflows. 

Values 00, 04, 08, …, 92, and 96 indicate a leap year. 

When data is written to this register, it is written to a buffer and then to the counter up to 2 clocks (32.768 kHz) 

later.  Even if the MONTH register overflows while this register is being written, this register ignores the overflow 

and is set to the value written.  Set a decimal value of 00 to 99 to this register in BCD code.  If a value outside the 

range is set, the register value returns to the normal value after 1 period. 

The YEAR register can be set by an 8-bit memory manipulation instruction. 

Reset signal generation clears this register to 00H. 

 

Figure 9-13.  Format of Year Count Register (YEAR) 

 

Address: FFF98H     After reset: 00H     R/W 

Symbol 7 6 5 4 3 2 1 0 

YEAR YEAR80 YEAR40 YEAR20 YEAR10 YEAR8 YEAR4 YEAR2 YEAR1 
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Here is an example of setting the alarm. 

 

Day 12-Hour Display 24-Hour Display Time of Alarm 

Sunday

 

W 

W 

0 

Monday 

 

W 

W 

1 

Tuesday 
 

W 

W 

2 

Wednesday

 

W

W

3 

Thursday

 

W

W

4 

Friday

 

W

W

5 

Saturday

 

W

W

6 

Hour 

10 

Hour 

1 

Minute

10 

Minute 

1 

Hour 

10 

Hour  

1 

Minute

10 

Minute

1 

Every day, 0:00 a.m. 1 1 1 1 1 1 1 1 2 0 0 0 0 0 0 

Every day, 1:30 a.m. 1 1 1 1 1 1 1 0 1 3 0 0 1 3 0 

Every day, 11:59 a.m. 1 1 1 1 1 1 1 1 1 5 9 1 1 5 9 

Monday through 

Friday, 0:00 p.m. 

0 1 1 1 1 1 0 3 2 0 0 1 2 0 0 

Sunday, 1:30 p.m. 1 0 0 0 0 0 0 2 1 3 0 1 3 3 0 

Monday, Wednesday, 

Friday, 11:59 p.m. 

0 1 0 1 0 1 0 3 1 5 9 2 3 5 9 
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(3)  Comparator n control register (CnCTL) 
This register is used to control the operation of comparator n, enable or disable comparator output, reverse the 
output, and set the noise elimination width. 
The CnCTL register can be set by a 1-bit or 8-bit memory manipulation instruction. 
Reset signal generation clears this register to 00H. 

Figure 10-5.  Format of Comparator n Control Register (CnCTL) 

Address:  F0241H (C0CTL), F0242H (C1CTL)   After reset:  00H  R/W 

Symbol <7> 6 5 4 3 2 1 0 
         

CnCTL CnEN 0 0 CnOE CnINV CnDFS2 CnDFS1 CnDFS0 

 
CnEN Comparator operation control 

0 Stops operation 

1 Enables operation 

Enables input to the external pins on the positive and negative sides of comparator n Notes 1, 2 

 
CnOE Enabling or disabling of comparator output 

0 Disables output (output signal = fixed to low level) 

1 Enables output 

 
CnINV Output reversal setting 

0 Forward 

1 Reverse Note 3 

 
CnDFS2 CnDFS1 CnDFS0 Noise elimination width setting (fCLK = 20 MHz) 

0 0 0 Noise filter unused 

0 0 1 250 ns 

0 1 0 500 ns 

0 1 1 1 μs 

1 0 0 2 μs 

Other than the above Setting prohibited 

(Notes, Cautions, and Remarks are listed on the next page.) 
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Figure 14-102.  Example of Contents of Registers for Data Transmission of Simplified I2C (IIC10, IIC20)(2/2) 

 

(f) Serial channel start register m (SSm) … Do not manipulate this register during data  

  transmission/reception. 

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

SSm  
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

SSm3 

× 
SSm2 

0/1 
Note 1 

SSm1 

× 
SSm0

0/1
Note 2 

 

 

Notes 1.  Serial array unit 0 only. 

 2.  The value varies depending on the communication data during communication operation. 

 

Remarks 1. m: Unit number (m = 0, 1), n: Channel number (n = 0, 2), r: IIC number (r = 10, 20) 

  78K0R/KC3-L, 78K0R/KD3-L, 78K0R/KE3-L:  mn = 02, r = 10 

  78K0R/KF3-L, 78K0R/KG3-L:  mn = 02, 10, r = 10, 20 

 2.       : Setting disabled (set to the initial value)  

  ×: Bit that cannot be used in this mode (set to the initial value when not used in any mode) 

0/1: Set to 0 or 1 depending on the usage of the user 

<R> 
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Figure 14-107.  Flowchart of Data Reception 

 

Caution ACK is not output when the last data is received (NACK).  Communication is then completed by 
setting “1” to the STmn bit of serial channel stop register m (STm) to stop operation and 
generating a stop condition. 

Starting data reception 

Data reception completed

No 

Yes 

Writing dummy data (FFH) to 
SIOr (SDRmn[7:0]) 

Stop condition generation

Yes 

No 

Reading SIOr (SDRmn[7:0]) 

Address field transmission completed 

Writing 1 to the STmn bit 

Writing 0 to the TXEmn bit, and 1 to the RXEmn bit 

Writing 1 to the SSmn bit 

Last byte received? 
Yes 

Writing 0 to the SOEmn bit 
(Output stop by serial 

communication operation) 

Data transfer completed?

No 

Transfer end interrupt 
generated? 
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17.4.2  Transfer mode 

The following four modes can be selected for DMA transfer by using bits 6 and 5 (DRSn and DSn) of DMA mode 

control register n (DMCn). 

 

DRSn DSn DMA Transfer Mode 

0 0 Transfer from SFR of 1-byte data (fixed address) to RAM (address is incremented by +1) 

0 1 Transfer from SFR of 2-byte data (fixed address) to RAM (address is incremented by +2) 

1 0 Transfer from RAM of 1-byte data (address is incremented by +1) to SFR (fixed address) 

1 1 Transfer from RAM of 2-byte data (address is incremented by +2) to SFR (fixed address) 

 

By using these transfer modes, up to 1024 bytes of data can be consecutively transferred by using the serial interface, 

data resulting from A/D conversion can be consecutively transferred, and port data can be scanned at fixed time intervals 

by using a timer. 

 

17.4.3  Termination of DMA transfer 

When DBCn = 00H and DMA transfer is completed, the DSTn bit is automatically cleared to 0.  An interrupt request 

(INTDMAn) is generated and transfer is terminated. 

When the DSTn bit is cleared to 0 to forcibly terminate DMA transfer, DMA byte count register n (DBCn) and DMA RAM 

address register n (DRAn) hold the value when transfer is terminated. 

The interrupt request (INTDMAn) is not generated if transfer is forcibly terminated. 

 

Remark n: DMA channel number (n = 0, 1) 
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23.4  Operation of Low-Voltage Detector 
 

The low-voltage detector can be used in the following two modes. 

 

(1) Used as reset (LVIMD = 1) 

• If LVISEL = 0, compares the supply voltage (VDD) and detection voltage (VLVI), generates an internal reset signal 

when VDD < VLVI, and releases internal reset when VDD ≥ VLVI. 

• If LVISEL = 1, compares the input voltage from the external input pin (EXLVI) and detection voltage (VEXLVI = 1.21 

V ±0.1 V), generates an internal reset signal when EXLVI < VEXLVI, and releases internal reset when EXLVI ≥ VEXLVI. 

 

Remark The low-voltage detector (LVI) can be set to ON by an option byte by default.  If it is set to ON to raise 

the power supply from the POC detection voltage (VPOR = 1.61 V (TYP.)) or lower, the internal reset 

signal is generated when the supply voltage (VDD) < detection voltage (VLVI = 2.07 V ±0.2 V).  After that, 

the internal reset signal is generated when the supply voltage (VDD) < detection voltage (VLVI = 2.07 V 

±0.1 V). 

 

(2) Used as interrupt (LVIMD = 0) 

• If LVISEL = 0, compares the supply voltage (VDD) and detection voltage (VLVI).  When VDD drops lower than VLVI 

(VDD < VLVI) or when VDD becomes VLVI or higher (VDD ≥ VLVI), generates an interrupt signal (INTLVI). 

• If LVISEL = 1, compares the input voltage from the external input pin (EXLVI) and detection voltage (VEXLVI = 1.21 

V ±0.1 V).  When EXLVI drops lower than VEXLVI (EXLVI < VEXLVI) or when EXLVI becomes VEXLVI or higher (EXLVI 

≥ VEXLVI), generates an interrupt signal (INTLVI). 

 

While the low-voltage detector is operating, whether the supply voltage or the input voltage from an external input pin is 

more than or less than the detection level can be checked by reading the low-voltage detection flag (LVIF: bit 0 of the low-

voltage detection register (LVIM)). 

Remark LVIMD bit:  Bit 1 of the LVIM register 

 LVISEL bit:  Bit 2 of the LVIM register 
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Figure 23-10.  Timing of Low-Voltage Detector Interrupt Signal Generation 

(Bit: LVISEL = 1) 
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Notes 1. The LVIMK flag is set to “1” by reset signal generation. 

 2. The interrupt request signal (INTLVI) is generated and the LVIF and LVIIF flags may be set (1). 

3. If LVI operation is disabled (clears the LVION bit) when the input voltage of the external input pin (EXLVI) is 

less than or equal to the detection voltage (VEXLVI), an interrupt request signal (INTLVI) is generated and 

the LVIIF flag may be set to 1. 

 

Remark <1> to <7> in Figure 23-10 above correspond to <1> to <7> in the description of “When starting operation” in 

23.4.2 (2)  When detecting level of input voltage from external input pin (EXLVI). 
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Examples of the recommended connection when using the adapter for flash memory writing are shown below. 

 

Figure 26-1.  Example of Wiring Adapter for Flash Memory Writing (40-pin product of 78K0R/KC3-L) 

 

GND
VDD

VDD2
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SI/RxDNotes1, 2  SO/TxDNote2  SCK         CLK       /RESET    FLMD0

 
 

Notes 1. This pin is not required to be connected when using PG-FP5 or FL-PR5. 

 2. Connect SI/RxD or SO/TxD when using QB-MINI2. 
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Caution The pins mounted depend on the product. Refer to Caution 2 at the beginning of this chapter. 

 

31.6  Peripheral Functions Characteristics 
 

31.6.1  Serial array unit 

 

(1) During communication at same potential (UART mode) (dedicated baud rate generator output) 

 (TA = −40 to +85°C, 1.8 V ≤ VDD = EVDD0 = EVDD1 ≤ 5.5 V, VSS = EVSS0 = EVSS1 = AVSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

1.8 V ≤ VDD ≤ 5.5 V   fMCK/6 bps Transfer rate  

fCLK = 20 MHz, fMCK = fCLK, 

2.7 V ≤ VDD ≤ 5.5 V 

  3.3 Mbps 

 
UART mode connection diagram (during communication at same potential) 

 

User's device

TxDq

RxDq

Rx

Tx

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

 
 

 
UART mode bit width (during communication at same potential) (reference) 

 

Baud rate error tolerance

High-/Low-bit width

1/Transfer rate

TxDq

RxDq

 
 

 

Caution Select the normal input buffer for the RxDq pin and the normal output mode for the TxDq pin by using 

port input mode register g (PIMg) and port output mode register g (POMg). 

 

Remarks 1. q: UART number (q = 0 to 4), g: PIM and POM number (g = 0, 1, 14) 

2. fMCK: Serial array unit operation clock frequency  

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).   

m: Unit number (m = 0 to 2), n: Channel number (n = 0 to 3)) 

 

 

 


