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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) Expanded-specification products (μPD78F05xxA and 78F05xxDA) (1/3) 

<1> When internal high-speed oscillation clock is used and entry RAM is located outside short direct 

addressing range 

Processing Time (μs) 

Normal Model of C Compiler Static Model of C Compiler/Assembler 

Library Name 

Min. Max. Min. Max. 

Self programming start library 4.0 4.5 4.0 4.5 

Initialize library 1105.9 1106.6 1105.9 1106.6 

Mode check library 905.7 906.1 904.9 905.3 

Block blank check library 12776.1 12778.3 12770.9 12772.6 

Block erase library 26050.4 349971.3 26045.3 349965.6 

Word write library 1180.1 + 203 × w 1184.3 + 2241  

× w 

1172.9 + 203 × w 1176.3 + 2241  

× w 

Block verify library 25337.9 25340.2 25332.8 25334.5 

Self programming end library 4.0 4.5 4.0 4.5 

Option value: 03H 1072.9 1075.2 1067.5 1069.1 

Option value: 04H 1060.2 1062.6 1054.8 1056.6 

Get information library 

Option value: 05H 1023.8 1028.2 1018.3 1022.1 

Set information library 70265.9 759995.0 70264.9 759994.0 

EEPROM write library 1316.8 + 347 × w 1320.9 + 2385  

× w 

1309.0 + 347 × w 1312.4 + 2385  

× w 

 

<2> When internal high-speed oscillation clock is used and entry RAM is located in short direct addressing 

range 

Processing Time (μs) 

Normal Model of C Compiler Static Model of C Compiler/Assembler 

Library Name 

Min. Max. Min. Max. 

Self programming start library 4.0 4.5 4.0 4.5 

Initialize library 449.5 450.2 449.5 450.2 

Mode check library 249.3 249.7 248.6 248.9 

Block blank check library 12119.7 12121.9 12114.6 12116.3 

Block erase library 25344.7 349266.4 25339.6 349260.8 

Word write library 445.8 + 203 × w 449.9 + 2241 × w 438.5 + 203 × w 441.9 + 2241 × w 

Block verify library 24682.7 24684.9 24677.6 24679.3 

Self programming end library 4.0 4.5 4.0 4.5 

Option value: 03H 417.6 419.8 412.1 413.8 

Option value: 04H 405.0 407.4 399.5 401.3 

Get information library 

Option value: 05H 367.4 371.8 361.9 365.8 

Set information library 69569.3 759297.3 69568.3 759296.2 

EEPROM write library 795.1 + 347 × w 799.3 + 2385 × w 787.4 + 347 × w 790.8 + 2385 × w 

 

Remarks 1. The above processing times are those when a write start address structure is located in the internal high-

speed RAM and during stabilized operation of the internal high-speed oscillator (RSTS = 1). 

 2. RSTS: Bit 7 of the internal oscillation mode register (RCM) 

 3. w: Number of words in write data (1 word = 4 bytes) 
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1.7.2  78K0/KC2 

 

Port 0 P00, P012

Port 1 P10 to P17

Port 2 P20 to P25, P26Note 1, P27Note 18

Port 3 P30 to P334

Port 4

VSS FLMD0 VDD

8

Power-on-clear/
low-voltage

indicator

POC/LVI
control

Reset control

Port 6 P60 to P634

Port 7
P70, P71, P72Note 1, 
P73Note 1, P74Note 2, P75Note 2

Port 12 P120 to P124

Port 13Note 2 P130Note 2

6

P40Note 1, P41Note 12

Port 14Note 2 P140Note 2

Clock output
controlNote 2 PCL/P140Note 2

Key return 4 KR0/P70, KR1/P71, 
KR2/P72Note 1, KR3/P73Note 1

EXLVI/P120

System control

RESET
X1/P121
X2/EXCLK/P122
XT1/P123
XT2/EXCLKS/P124

ANI0/P20 to ANI5/P25,
ANI6/P26Note 1, ANI7/P27Note 1 

Interrupt control

8
A/D converter

AVREF

AVSS

INTP1/P30 to
INTP4/P33 

4

INTP0/P120

Serial interface IIC0
EXSCL0/P62

SDA0/P61
SCL0/P60

INTP5/P16

INTP6/P140Note 2 

Internal
high-speed

RAM

Internal
expansion
RAMNote 3

78K/0
CPU
core

Flash
memory

8-bit timer H0TOH0/P15

8-bit timer H1TOH1/P16

TI50/TO50/P17
8-bit timer/
event counter 50

RxD0/P11
TxD0/P10

Serial 
interface UART0

Watchdog timer

RxD6/P14
TxD6/P13

Serial 
interface UART6

TI51/TO51/P33
8-bit timer/
event counter 51

Watch timer

Serial 
interface CSI10

SI10/P11
SO10/P12

SCK10/P10

16-bit timer/
event counter 00

TO00/TI010/P01
TI000/P00

Multiplier &
dividerNote 3

On-chip debugNote 4

RxD6/P14 (LINSEL)

RxD6/P14 (LINSEL)

LINSEL

5

OCD0ANote 4/X1, OCD1ANote 4/P31
OCD0BNote 4/X2, OCD1BNote 4/P32

Internal
low-speed
oscillator

Internal
high-speed
oscillator

Voltage regulator REGC
 

 

Notes 1. Available only in the 44-pin and 48-pin products. 

 2 Available only in the 48-pin products. 

 3. Available only in the products whose flash memory is at least 48 KB. 

 4. Available only in the products with on-chip debug function. 
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1.7.3  78K0/KD2 

 

Port 0 P00 to P034

Port 1 P10 to P17

Port 2 P20 to P278

Port 3 P30 to P334

Port 4

VSS FLMD0 VDD

8

Power on clear/low
voltage indicator

POC/LVI
control

Reset control

Port 6 P60 to P634

Port 7 P70 to P77

Port 12 P120 to P124

Port 13 P130

8

P40, P412

Port 14 P140

Clock output control PCL/P140

Key return 8 KR0/P70 to
KR7/P77

EXLVI/P120

System control

RESET
X1/P121
X2/EXCLK/P122
XT1/P123
XT2/EXCLKS/P124

ANI0/P20 to
ANI7/P27 

Interrupt control

8
A/D converter

AVREF

AVSS

INTP1/P30 to
INTP4/P33 

4

INTP0/P120(LINSEL)

Serial interface IIC0
EXSCL0/P62

SDA0/P61
SCL0/P60

INTP5/P16

INTP6/P140  

Internal
high-speed

RAM

Internal
expansion
RAMNote 2

78K/0
CPU

CORE
Flash

memory
BANKNote 1

8-bit timer H0TOH0/P15

8-bit timer H1TOH1/P16

TI50/TO50/P17
8-bit timer/
event counter 50

RxD0/P11
TxD0/P10

Serial
interface UART0

Watchdog timer

RxD6/P14
TxD6/P13

Serial
interface UART6

TI51/TO51/P33
8-bit timer/
event counter 51

Watch timer

Serial
interface CSI10

SI10/P11
SO10/P12

SCK10/P10

16-bit timer/
event counter 00

TO00/TI010/P01
TI000/P00

Multiplier &
dividerNote 2

On-chip debugNote 3

RxD6/P14 (LINSEL)

RxD6/P14

LINSEL

5

Voltage regulator REGC

OCD0ANote 3/X1, OCD1ANote 3/P31

OCD0BNote 3/X2, OCD1BNote 3/P32

Internal low-speed
oscillator

Internal high-speed
oscillator

 
 

Notes 1. Available only in the products whose flash memory is at least 96 KB. 

 2. Available only in the products whose flash memory is at least 48 KB. 

 3. Available only in the products with on-chip debug function. 
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(2) Non-port functions (2/2): 78K0/KC2 

Function Name I/O Function After Reset Alternate Function

REGC − Connecting regulator output (2.5 V) stabilization capacitance 
for internal operation. 

Connect to VSS via a capacitor (0.47 to 1 μF). 

− − 

RESET Input System reset input − − 

RxD0 Input Serial data input to UART0 Input port P11/SI10 

RxD6 Input Serial data input to UART6 Input port P14 

SCK10 I/O Clock input/output for CSI10 Input port P10/TxD0 

SCL0 I/O Clock input/output for I2C Input port P60 

SDA0 I/O Serial data I/O for I2C Input port P61 

SI10 Input Serial data input to CSI10 Input port P11/RxD0 

SO10 Output Serial data output from CSI10 Input port P12 

TI000 External count clock input to 16-bit timer/event counter 00 
Capture trigger input to capture registers (CR000, CR010) of 

16-bit timer/event counter 00 

P00 

TI010 

Input 

Capture trigger input to capture register (CR000) of 16-bit 
timer/event counter 00 

Input port 

P01/TO00 

TI50 External count clock input to 8-bit timer/event counter 50 P17/TO50 

TI51 

Input 

External count clock input to 8-bit timer/event counter 51 

Input port 

P33/TO51/INTP4 

TO00 Output 16-bit timer/event counter 00 output Input port P01/TI010 

TO50 8-bit timer/event counter 50 output P17/TI50 

TO51 

Output 

8-bit timer/event counter 51 output 

Input port 

P33/TI51/INTP4 

TOH0 8-bit timer H0 output P15 

TOH1 

Output 

8-bit timer H1 output 

Input port 

P16/INTP5 

TxD0 Output Serial data output from UART0 Input port P10/SCK10 

TxD6 Output Serial data output from UART6 Input port P13 

X1 − P121/OCD0ANote 

X2 − 

Connecting resonator for main system clock  Input port 

P122/EXCLK/ 
OCD0BNote 

EXCLK Input External clock input for main system clock Input port P122/X2/ 
OCD0BNote 

XT1 − Input port P123 

XT2 − 

Connecting resonator for subsystem clock  

Input port P124/EXCLKS 

EXCLKS Input External clock input for subsystem clock Input port P124/XT2 

VDD − Positive power supply for pins other than P20 to P27 − − 

AVREF − A/D converter reference voltage input and positive power 
supply for P20 to P27 and A/D converter 

− − 

VSS − Ground potential for pins other than P20 to P27 − − 

AVSS − A/D converter ground potential.  Make the same potential as 

VSS. 
− − 

OCD0ANote P121/X1 

OCD1ANote 

Input 

P31/INTP2 

OCD0BNote P122/X2/EXCLK 

OCD1BNote 

− 

Connection for on-chip debug mode setting pins 
(μPD78F0513D, 78F0513DA, 78F0515D and 78F0515DA 

only) 

Input port 

P32/INTP3 

 

Note μPD78F0513D, 78F0513DA, 78F0515D and 78F0515DA (product with on-chip debug function) only 
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4.4.4  Instruction branch to bank area by interrupt 

When an interrupt occurs, instructions can branch to the memory bank specified by the BANK register by using the 

vector table, but it is difficult to identify the BANK register when the interrupt occurs. 

Therefore, specify the branch destination address specified by the vector table in the common area (0000H to 7FFFH), 

specify the memory bank at the branch destination by using the BANK register in the common area, and execute the CALL 

instruction.  At this time, save the BANK register value before the change to RAM, and restore the value of the BANK 

register before executing the RETI instruction. 

 

Remark Allocate interrupt servicing that requires a quick response in the common area. 

 

Memory bank m

Common 
area

Bank 
area

Memory bank n

Instruction branch

Save the original memory bank number.
Specify the address and memory bank 
at the destination, and execute the call 
instruction.

Vector table

 
 

• Software example (when using interrupt request of 16-bit timer/event counter 00) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
VCTBL CSEG AT 0020H 
 DW BNKITM000  ; Specifies an address at the timer interrupt destination. 
 
RAMD DSEG SADDR 
R_BNKRN: DS 1   ; Secures RAM for saving the memory bank number before the interrupt occurs. 
       
 

BNKC CSEG AT 7000H  
 
BNKITM000:    ; Inter-memory bank interrupt servicing routine 
 PUSH AX   ; Saves the contents of the AX register. 
 
 MOV A,BANK 
 MOV R_BNKRN,A  ; Saves the memory bank number before the interrupt to RAM. 
 MOV BANK,#BANKNUM TEST ; Specifies the memory bank number of the interrupt routine. 
 CALL !TEST   ; Calls the interrupt routine. 
 MOV A,R_BNKRN  ; Restores the memory bank number before the interrupt. 
 MOV BANK,A 
 
 POP AX   ; Restores the contents of the AX register. 
 
 RETI 
 

BN3 CSEG BANK3 
TEST:     ; Interrupt servicing routine 
 MOV ⋅⋅⋅ 
      : 
      : 
 RET 
END 
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Figure 5-23.  Block Diagram of P121 to P124 
 

P122/X2/EXCLK/OCD0B, 
P124/XT2/EXCLKS

RD

WRPORT

WRPM

Output latch
(P122/P124)

PM122/PM124

PM12

P12

RD

WRPORT

WRPM

Output latch
(P121/P123)

PM121/PM123

PM12

P12

EXCLK, OSCSEL/
EXCLKS, OSCSELS

OSCCTL

OSCSEL/
OSCSELS

OSCCTL

P121/X1/OCD0A, 
P123/XT1

OSCSEL/
OSCSELS

OSCCTL

OSCSEL/
OSCSELS

OSCCTL

In
te

rn
al

 b
us

S
el

ec
to

r
S

el
ec

to
r

 
 

P12: Port register 12 

PU12: Pull-up resistor option register 12 

PM12: Port mode register 12 

OSCCTL: Clock operation mode select register 

RD: Read signal 

WR××: Write signal 
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Figure 5-36.  Format of Port Register (78K0/KD2) 

 
7

0

Symbol

P0

6

0

5

0

4

0

3

P03

2

P02

1

P01

0

P00

Address

FF00H

After reset

00H (output latch)

R/W

R/W

P17P1 P16 P15 P14 P13 P12 P11 P10 FF01H 00H (output latch) R/W

R/WP27P2 P26 P25 P24 P23 P22 P21 P20 FF02H 00H (output latch)

0P3 0 0 0 P33 P32 P31 P30 FF03H 00H (output latch) R/W

0P4 0 0 0 0 0 P41 P40 FF04H 00H (output latch) R/W

0P6 0 0 0 P63 P62 P61 P60 FF06H 00H (output latch) R/W

P77P7 P76 P75 P74 P73 P72 P71 P70 FF07H 00H (output latch) R/W

0P12 0 0 P124Note P123Note P122Note P121Note P120 FF0CH 00H (output latch) R/W

0P13 0 0 0 0 0 0 P130 FF0DH 00H (output latch) R/W

0P14 0 0 0 0 0 0 P140 FF0EH 00H (output latch) R/W
 

 

 m = 0 to 4, 6, 7, 12 to 14; n = 0 to 7 

 

Pmn 

Output data control (in output mode) Input data read (in input mode) 

 0 Output 0 Input low level 

 1 Output 1 Input high level 

 

Note “0” is always read from the output latch of P121 to P124 if the pin is in the external clock input mode. 
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Figure 5-41.  Format of Pull-up Resistor Option Register (78K0/KD2) 

 
7

0

Symbol

PU0

6

0

5

0

4

0

3

PU03

2

PU02

1

PU01

0

PU00

Address

FF30H

After reset

00H

R/W

R/W

PU17PU1 PU16 PU15 PU14 PU13 PU12 PU11 PU10 FF31H 00H R/W

0PU3 0 0 0 PU33 PU32 PU31 PU30 FF33H 00H R/W

0PU4 0 0 0 0 0 PU41 PU40 FF34H 00H R/W

PU77PU7 PU76 PU75 PU74 PU73 PU72 PU71 PU70 FF37H 00H R/W

0PU12 0 0 0 0 0 0 PU120 FF3CH 00H R/W

0PU14 0 0 0 0 0 0 PU140 FF3EH 00H R/W
 

 

 PUmn Pmn pin on-chip pull-up resistor selection  

(m = 0, 1, 3, 4, 7, 12, 14; n = 0 to 7) 

 0 On-chip pull-up resistor not connected 

 1 On-chip pull-up resistor connected 
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Figure 6-14.  Examples of Incorrect Resonator Connection (2/2) 

 

 (c)  Wiring near high alternating current (d)  Current flowing through ground line of oscillator  

   (potential at points A, B, and C fluctuates)   

 

VSS X1 X2

VSS X1 X2

A B C

Pmn

VDD

High current

H
ig

h 
cu

rr
en

t

 
 

 

 (e)  Signals are fetched 

 

 

VSS X1 X2

 
 

Remark  When using the subsystem clock, replace X1 and X2 with XT1 and XT2, respectively.  Also, insert resistors 

in series on the XT2 side. 

 

Caution 2. When X2 and XT1 are wired in parallel, the crosstalk noise of X2 may increase with XT1, resulting 

in malfunctioning.   
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Figure 7-42.  Timing Example of Free-Running Timer Mode 

(CR00n: Capture Register, CR01n: Capture Register) (1/2) 

 

(a)  TOC0n = 13H, PRM0n = 50H, CRC0n = 05H, TMC0n = 04H 

 
FFFFH

TM0n register

0000H

Operable bits
(TMC0n3, TMC0n2)

Capture trigger input
(TI00n)

Capture register
(CR01n)

Capture interrupt
(INTTM01n)

Capture trigger input
(TI01n)

Capture register
(CR00n)

Capture interrupt
(INTTM00n)

Overflow flag
(OVF0n)

01

M

A B C D E

N S P
Q

00

0 write clear 0 write clear 0 write clear 0 write clear

0000H A B C D E

0000H M N S P Q

 
 

This is an application example where the count values that have been captured at the valid edges of separate capture 

trigger signals are stored in separate capture registers in the free-running timer mode. 

The count value is captured to CR01n when the valid edge of the TI00n pin input is detected and to CR00n when the 

valid edge of the TI01n pin input is detected. 

 

Remark 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 7-46.  Example of Register Settings for PPG Output Operation (2/2) 

 

(e) 16-bit timer counter 0n (TM0n) 

By reading TM0n, the count value can be read. 

 

(f) 16-bit capture/compare register 00n (CR00n) 

An interrupt signal (INTTM00n) is generated when the value of this register matches the count value of TM0n.  

The count value of TM0n is cleared. 

 

(g)  16-bit capture/compare register 01n (CR01n) 

An interrupt signal (INTTM01n) is generated when the value of this register matches the count value of TM0n.  

The count value of TM0n is not cleared. 

 

Caution Set values to CR00n and CR01n such that the condition 0000H ≤ CR01n < CR00n ≤ FFFFH is 

satisfied. 

 

Remark 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 



 

 

 

78K0/Kx2  CHAPTER  9   8-BIT  TIMERS  H0  AND  H1 

R01UH0008EJ0401  Rev.4.01   383 
Jul 15, 2010 

To control the carrier pulse output during a count operation, the NRZ1 and NRZB1 bits of the TMCYC1 register have 

a master and slave bit configuration.  The NRZ1 bit is read-only but the NRZB1 bit can be read and written.  The 

INTTM51 signal is synchronized with the 8-bit timer H1 count clock and is output as the INTTM5H1 signal.  The 

INTTM5H1 signal becomes the data transfer signal of the NRZ1 bit, and the NRZB1 bit value is transferred to the 

NRZ1 bit.  The timing for transfer from the NRZB1 bit to the NRZ1 bit is as shown below. 

 

Figure 9-13.  Transfer Timing 

 

8-bit timer H1
count clock

TMHE1

INTTM51

INTTM5H1

NRZ1

NRZB1

RMC1

1

1

10

0 0

<1>

<2>

<3>

 
 

<1> The INTTM51 signal is synchronized with the count clock of the 8-bit timer H1 and is output as the INTTM5H1 

signal. 

<2> The value of the NRZB1 bit is transferred to the NRZ1 bit at the second clock from the rising edge of the 

INTTM5H1 signal. 

<3> Write the next value to the NRZB1 bit in the interrupt servicing program that has been started by the INTTM5H1 

interrupt or after timing has been checked by polling the interrupt request flag.  Write data to count the next time 

to the CR51 register. 

 

Cautions 1. Do not rewrite the NRZB1 bit again until at least the second clock after it has been rewritten, or 

else the transfer from the NRZB1 bit to the NRZ1 bit is not guaranteed. 

 2. When the 8-bit timer/event counter 51 is used in the carrier generator mode, an interrupt is 

generated at the timing of <1>.  When the 8-bit timer/event counter 51 is used in a mode other 

than the carrier generator mode, the timing of the interrupt generation differs. 

 

Remark INTTM5H1 is an internal signal and not an interrupt source. 
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11.2  Configuration of Watchdog Timer 
 

The watchdog timer includes the following hardware. 

 

Table 11-1.  Configuration of Watchdog Timer 

Item Configuration 

Control register Watchdog timer enable register (WDTE) 

 

How the counter operation is controlled, overflow time, and window open period are set by the option byte. 

 

Table 11-2.  Setting of Option Bytes and Watchdog Timer 

Setting of Watchdog Timer Option Byte (0080H) 

Window open period Bits 6 and 5 (WINDOW1, WINDOW0) 

Controlling counter operation of watchdog timer Bit 4 (WDTON) 

Overflow time of watchdog timer Bits 3 to 1 (WDCS2 to WDCS0) 

Remark For the option byte, see CHAPTER 26  OPTION BYTE. 

 

Figure 11-1.  Block Diagram of Watchdog Timer  
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Figure 15-17 shows the timing of starting continuous transmission, and Figure 15-18 shows the timing of ending 

continuous transmission. 

 

Figure 15-17.  Timing of Starting Continuous Transmission  
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Note When ASIF6 is read, there is a period in which TXBF6 and TXSF6 = 1, 1.  Therefore, judge whether 

writing is enabled using only the TXBF6 bit.  

 

Remark TXD6: TXD6 pin (output) 

 INTST6: Interrupt request signal 

 TXB6: Transmit buffer register 6 

 TXS6: Transmit shift register 6 

 ASIF6: Asynchronous serial interface transmission status register 6 

 TXBF6: Bit 1 of ASIF6 

 TXSF6: Bit 0 of ASIF6 
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In 6-byte transmission/reception (ATM0 = 0, RXEA0 = 1, TXEA0 = 1, ATE0 = 1) in automatic 

transmission/reception mode, internal buffer RAM operates as follows. 

 

(i) Starting automatic transmission/reception (see Figure 17-15) 

<1> When bit 0 (ATSTA0) of serial trigger register 0 (CSIT0) is set to 1, transmit data 1 (T1) is 

transferred from the internal buffer RAM to SIOA0 and transmission/reception is started. 

<2> When transmission of the first byte is completed, the receive data 1 (R1) is transferred from SIOA0 

to the buffer RAM, and automatic data transfer address count register 0 (ADTC0) is incremented. 

<3> Next, transmit data 2 (T2) is transferred from the internal buffer to SIOA0. 

 

Figure 17-15.  Internal Buffer RAM Operation in Automatic Transmission/Reception Mode  

(Starting Transmission/Reception) (1/2) 
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Figure 18-1.  Block Diagram of Serial Interface IIC0 

 
Internal bus

IIC status register 0 (IICS0)

IIC control register 0 (IICC0)

Slave address
register 0 (SVA0)

Noise
eliminator

Noise
eliminator

Bus status
detector

Match 
signal

IIC shift
register 0 (IIC0)

SO latch

IICE0

D Q

Set

Clear

CL01,
CL00

TRC0

DFC0

DFC0

SDA0/
P61

SCL0/
P60

Data hold
time correction

circuit

Start
condition
generator

Stop
condition
generator

ACK
generator Wake-up

controller

ACK detector

Output control

Stop condition
detector

Serial clock
counter

Interrupt request
signal generator

Serial clock
controller

Serial clock
wait controller

Prescaler

INTIIC0

IIC shift register 0 (IIC0)

IICC0.STT0, SPT0
IICS0.MSTS0, EXC0, COI0

IICS0.MSTS0, 
EXC0, COI0

fPRS

LREL0 WREL0 SPIE0 WTIM0 ACKE0 STT0 SPT0

MSTS0 ALD0 EXC0 COI0 TRC0 ACKD0 STD0 SPD0

Start condition
detector

Internal bus

CLD0 DAD0 SMC0 DFC0 CL01 CL00 CLX0

IIC clock selection
register 0 (IICCL0)

STCF IICBSY STCEN IICRSV

IIC flag register 0
(IICF0)

IIC function expansion 
register 0 (IICX0)

N-ch open-
drain output

PM61 Output latch
(P61)

N-ch open-
drain output

PM60 Output latch
(P60)

EXSCL0/
P62

 

 

Remark The 78K0/KB2 products are not mounted with the EXSCL0 pin. 
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18.4  I2C Bus Mode Functions 
 

18.4.1  Pin configuration 

The serial clock pin (SCL0) and serial data bus pin (SDA0) are configured as follows. 

 

(1) SCL0....... This pin is used for serial clock input and output. 

  This pin is an N-ch open-drain output for both master and slave devices.  Input is Schmitt input. 

(2) SDA0 ...... This pin is used for serial data input and output. 

  This pin is an N-ch open-drain output for both master and slave devices.  Input is Schmitt input. 

 

Since outputs from the serial clock line and the serial data bus line are N-ch open-drain outputs, an external pull-up 

resistor is required. 

 

Figure 18-11.  Pin Configuration Diagram 

 

Master device

Clock output

(Clock input)

Data output

Data input

VSS

VSS

SCL0

SDA0

VDD

VDD

(Clock output)

Clock input

Data output

Data input

VSS

VSS

Slave device

SCL0

SDA0

 
 



 

 

 

78K0/Kx2  CHAPTER  20   INTERRUPT  FUNCTIONS 

R01UH0008EJ0401  Rev.4.01   662 
Jul 15, 2010 

20.4.4  Interrupt request hold 

There are instructions where, even if an interrupt request is issued for them while another instruction is being executed, 

request acknowledgment is held pending until the end of execution of the next instruction.  These instructions (interrupt 

request hold instructions) are listed below.  

 

• MOV PSW, #byte 

• MOV A, PSW 

• MOV PSW, A 

• MOV1 PSW. bit, CY 

• MOV1 CY, PSW. bit 

• AND1 CY, PSW. bit 

• OR1 CY, PSW. bit 

• XOR1 CY, PSW. bit 

• SET1 PSW. bit 

• CLR1 PSW. bit 

• RETB 

• RETI 

• PUSH PSW 

• POP PSW 

• BT PSW. bit, $addr16 

• BF PSW. bit, $addr16 

• BTCLR PSW. bit, $addr16 

• EI 

• DI 

• Manipulation instructions for the IF0L, IF0H, IF1L, IF1H, MK0L, MK0H, MK1L, MK1H, PR0L, PR0H, PR1L, and 

PR1H registers.  

 

Caution The BRK instruction is not one of the above-listed interrupt request hold instructions.  However, the 

software interrupt activated by executing the BRK instruction causes the IE flag to be cleared.  

Therefore, even if a maskable interrupt request is generated during execution of the BRK instruction, 

the interrupt request is not acknowledged.  

 

Figure 20-23 shows the timing at which interrupt requests are held pending.  

 

Figure 20-23.  Interrupt Request Hold  
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Remarks 1. Instruction N: Interrupt request hold instruction 

 2. Instruction M: Instruction other than interrupt request hold instruction 

 3. The ××PR (priority level) values do not affect the operation of ××IF (interrupt request). 
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Figure 24-3.  Example of Software Processing After Reset Release (2/2) 

 

• Checking reset source 

 

Yes

No

Check reset source

Power-on-clear/external
reset generated

Reset processing by
watchdog timer

Reset processing by
low-voltage detector

No

WDTRF of RESF
register = 1?

LVIRF of RESF
register = 1?

Yes

 
 



 

 

 

78K0/Kx2  APPENDIX  A   DEVELOPMENT  TOOLS 

R01UH0008EJ0401  Rev.4.01   928 
Jul 15, 2010 

A.5  Debugging Tools (Software)  
 

ID78K0-QBNote  

Integrated debugger 

This debugger supports the in-circuit emulators for the 78K0 microcontrollers.  The 

ID78K0-QB is Windows-based software. 

It has improved C-compatible debugging functions and can display the results of tracing 

with the source program using an integrating window function that associates the source 

program, disassemble display, and memory display with the trace result.  It should be 

used in combination with the device file (DF780547). 

SM+ for 78K0 

SM+ for 78K0/Kx2 

System simulator 

System simulator is Windows-based software.  

It is used to perform debugging at the C source level or assembler level while simulating 

the operation of the target system on a host machine. 

Use of system simulator allows the execution of application logical testing and 

performance testing on an independent basis from hardware development, thereby 

providing higher development efficiency and software quality. 

System simulator should be used in combination with the device file (DF780547). 

The following two types of system simulators supporting the 78K0/Kx2 microcontrollers 

are available. 

• SM+ for 78K0 (instruction simulation version) 

   This can only simulate a CPU.  It is included in the software package. 

• SM+ for 78K0/ Kx2 (instruction + peripheral simulation version)  

   This can simulate a CPU and peripheral hardware (ports, timers, serial interfaces, etc.).  

   It is sold separately from the software package. 

 

Note Download the ID78K0-QB from the download site for development tools  

 (http://www2.renesas.com/micro/en/ods/index.html). 

 

 


