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microcontrollers, differentiated by their processing power
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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-
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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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Figure 5-14.  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 

 

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 7-22.  Example of Register Settings for Square-Wave Output Operation 
 

(a)  16-bit timer mode control register 0n (TMC0n) 
 

0 0 0 0 1 1 0 0

TMC0n3 TMC0n2 TMC0n1 OVF0n

Clears and starts on match 
between TM0n and CR00n. 

 

(b)  Capture/compare control register 0n (CRC0n) 
 

0 0 0 0 0 0 0 0

CRC0n2 CRC0n1 CRC0n0

CR00n used as 
compare register 

 

(c)  16-bit timer output control register 0n (TOC0n) 
 

0 0 0 0 0/1

LVR0nLVS0nTOC0n4OSPE0nOSPT0n TOC0n1 TOE0n

Enables TO0n output.

Inverts TO0n output on match 
between TM0n and CR00n.

0/1 1 1

Specifies initial value of TO0n output F/F  
 

(d)  Prescaler mode register 0n (PRM0n) 
 

0 0 0 0 0

3 2 PRM0n1 PRM0n0ES1n1 ES1n0 ES0n1 ES0n0

Selects count clock

0 0/1 0/1

 
 

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

By reading TM0n, the count value can be read. 
 

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

If M is set to CR00n, the interval time is as follows. 
 

• Square wave frequency = 1 / [2 × (M + 1) × Count clock cycle] 
 

Setting CR00n to 0000H is prohibited. 
 

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

Usually, CR01n is not used for the square-wave output function.  However, a compare match interrupt 

(INTTM01n) is generated when the set value of CR01n matches the value of TM0n. 

Therefore, mask the interrupt request by using the interrupt mask flag (TMMK01n). 
 

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 7-25.  Example of Register Settings in External Event Counter Mode (1/2) 

 

(a)  16-bit timer mode control register 0n (TMC0n) 

 

0 0 0 0 1 1 0 0

TMC0n3 TMC0n2 TMC0n1 OVF0n

Clears and starts on match 
between TM0n and CR00n. 

 

(b)  Capture/compare control register 0n (CRC0n) 

 

0 0 0 0 0 0 0 0

CRC0n2 CRC0n1 CRC0n0

CR00n used as 
compare register 

 

(c)  16-bit timer output control register 0n (TOC0n) 

 

0 0 0 0/1 0/1

LVR0nLVS0nTOC0n4OSPE0nOSPT0n TOC0n1 TOE0n

0/1 0/1 0/1

0: Disables TO0n output
1: Enables TO0n output

00: Does not invert TO0n output on match 
between TM0n and CR00n/CR01n.

01: Inverts TO0n output on match between 
TM0n and CR00n.

10: Inverts TO0n output on match between 
TM0n and CR01n.

11: Inverts TO0n output on match between 
TM0n and CR00n/CR01n.

Specifies initial value of 
TO0n output F/F

 
 

(d)  Prescaler mode register 0n (PRM0n) 

 

0 0 0/1 0/1 0

3 2 PRM0n1 PRM0n0ES1n1 ES1n0 ES0n1 ES0n0

Selects count clock
(specifies valid edge of TI00n).

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

0 1 1

 
 

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 7-35.  Example of Register Settings in Clear & Start Mode Entered by TI00n Pin Valid Edge Input (2/2) 

 

(d)  Prescaler mode register 0n (PRM0n) 

 

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

3 2 PRM0n1 PRM0n0ES1n1 ES1n0 ES0n1 ES0n0

Count clock selection
(setting TI00n valid edge is prohibited)

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

(setting prohibited when CRC0n1 = 1)

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

0 0/1 0/1

 
 

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

By reading TM0n, the count value can be read. 

 

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

When this register is used as a compare register and when its value matches the count value of TM0n, an 

interrupt signal (INTTM00n) is generated.  The count value of TM0n is not cleared. 

To use this register as a capture register, select either the TI00n or TI01n pinNote input as a capture trigger.  When 

the valid edge of the capture trigger is detected, the count value of TM0n is stored in CR00n. 

 

Note  The timer output (TO0n) cannot be used when detection of the valid edge of the TI01n pin is used. 

 

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

When this register is used as a compare register and when its value matches the count value of TM0n, an 

interrupt signal (INTTM01n) is generated.  The count value of TM0n is not cleared. 

When this register is used as a capture register, the TI00n pin input is used as a capture trigger.  When the valid 

edge of the capture trigger is detected, the count value of TM0n is stored in CR01n. 

 

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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Caution Do not change the count clock and interval time (by setting bits 4 to 7 (WTM4 to WTM7) of WTM) 
during watch timer operation. 

 
Remarks 1. fW: Watch timer clock frequency (fPRS/27 or fSUB) 

 2. fPRS: Peripheral hardware clock frequency 
 3. fSUB: Subsystem clock frequency 
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10.4  Watch Timer Operations 
 

10.4.1  Watch timer operation 

The watch timer generates an interrupt request signal (INTWT) at a specific time interval by using the peripheral 

hardware clock or subsystem clock. 

When bit 0 (WTM0) and bit 1 (WTM1) of the watch timer operation mode register (WTM) are set to 1, the count 

operation starts.  When these bits are cleared to 0, the 5-bit counter is cleared and the count operation stops. 

When the interval timer is simultaneously operated, zero-second start can be achieved only for the watch timer by 

clearing WTM1 to 0.  In this case, however, the 11-bit prescaler is not cleared.  Therefore, an error up to 29 × 1/fW seconds 

occurs in the first overflow (INTWT) after zero-second start. 

The interrupt request is generated at the following time intervals. 
 

Table 10-4.  Watch Timer Interrupt Time 

WTM3 WTM2 Interrupt Time 

Selection 

When Operated at 

fSUB = 32.768 kHz 

(WTM7 = 1) 

When Operated at 

fPRS = 2 MHz 

(WTM7 = 0) 

When Operated at 

fPRS = 5 MHz 

(WTM7 = 0) 

When Operated at 

fPRS = 10 MHz 

(WTM7 = 0) 

When Operated at 

fPRS = 20 MHz 

(WTM7 = 0) 

0 0 214/fW 0.5 s 1.05 s 0.419 s 0.210 s 0.105 s 

0 1 213/fW 0.25 s 0.52 s 0.210 s 0.105 s 52.5 ms 

1 0 25/fW 977 μs 2.05 ms 819 μs 410 μs 205 μs 

1 1 24/fW 488 μs 1.02 ms 410 μs 205 μs 102 μs 

Remarks 1. fW: Watch timer clock frequency (fPRS/27 or fSUB) 

 2. fPRS: Peripheral hardware clock frequency 

 3. fSUB: Subsystem clock frequency 
 

10.4.2  Interval timer operation 

The watch timer operates as interval timer which generates interrupt request signals (INTWTI) repeatedly at an interval 

of the preset count value. 

The interval time can be selected with bits 4 to 6 (WTM4 to WTM6) of the watch timer operation mode register (WTM).  

When bit 0 (WTM0) of the WTM is set to 1, the count operation starts.  When this bit is set to 0, the count operation 

stops. 
 

Table 10-5.  Interval Timer Interval Time 

WTM6 WTM5 WTM4 Interval Time When Operated 

at fSUB = 32.768 

kHz (WTM7 = 1)

When Operated 

at fPRS = 2 MHz 

(WTM7 = 0) 

When Operated 

at fPRS = 5 MHz 

(WTM7 = 0) 

When Operated 

at fPRS = 10 MHz 

(WTM7 = 0) 

When Operated 

at fPRS = 20 MHz

(WTM7 = 0) 

0 0 0 24/fW 488 μs 1.02 ms 410 μs 205 μs 102 μs 

0 0 1 25/fW 977 μs 2.05 ms 820 μs 410 μs 205 μs 

0 1 0 26/fW 1.95 ms 4.10 ms 1.64 ms 820 μs 410 μs 

0 1 1 27/fW 3.91 ms 8.20 ms 3.28 ms 1.64 ms 820 μs 

1 0 0 28/fW 7.81 ms 16.4 ms 6.55 ms 3.28 ms 1.64 ms 

1 0 1 29/fW 15.6 ms 32.8 ms 13.1 ms 6.55 ms 3.28 ms 

1 1 0 210/fW 31.3 ms 65.5 ms 26.2 ms 13.1 ms 6.55 ms 

1 1 1 211/fW 62.5 ms 131.1 ms 52.4 ms 26.2 ms 13.1 ms 

Remarks 1.  fW: Watch timer clock frequency (fPRS/27 or fSUB) 

 2. fPRS: Peripheral hardware clock frequency 

 3. fSUB: Subsystem clock frequency 
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12.4  Operations of Clock Output/Buzzer Output Controller 
 

12.4.1  Operation as clock output 

The clock pulse is output as the following procedure. 

 

<1> Select the clock pulse output frequency with bits 0 to 3 (CCS0 to CCS3) of the clock output selection register 

(CKS) (clock pulse output in disabled status).  

<2> Set bit 4 (CLOE) of CKS to 1 to enable clock output.  

 

Remark The clock output controller is designed not to output pulses with a small width during output enable/disable 

switching of the clock output.  As shown in Figure 12-6, be sure to start output from the low period of the 

clock (marked with * in the figure).  When stopping output, do so after the high-level period of the clock.  

 

Figure 12-6.  Remote Control Output Application Example 

 

CLOE

Clock output

* *

 
 

12.4.2  Operation as buzzer output  

The buzzer frequency is output as the following procedure.  

 

<1> Select the buzzer output frequency with bits 5 and 6 (BCS0, BCS1) of the clock output selection register (CKS) 

(buzzer output in disabled status).  

<2> Set bit 7 (BZOE) of CKS to 1 to enable buzzer output.  
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(1) Receive buffer register 0 (RXB0) 

This 8-bit register stores parallel data converted by receive shift register 0 (RXS0). 

Each time 1 byte of data has been received, new receive data is transferred to this register from receive shift register 

0 (RXS0).   

If the data length is set to 7 bits the receive data is transferred to bits 0 to 6 of RXB0 and the MSB of RXB0 is always 

0. 

If an overrun error (OVE0) occurs, the receive data is not transferred to RXB0.  

RXB0 can be read by an 8-bit memory manipulation instruction.  No data can be written to this register. 

Reset signal generation and POWER0 = 0 set this register to FFH. 

 

(2) Receive shift register 0 (RXS0)  

This register converts the serial data input to the RXD0 pin into parallel data.  

RXS0 cannot be directly manipulated by a program. 

 

(3) Transmit shift register 0 (TXS0) 

This register is used to set transmit data.  Transmission is started when data is written to TXS0, and serial data is 

transmitted from the TXD0 pins.  

TXS0 can be written by an 8-bit memory manipulation instruction.  This register cannot be read. 

Reset signal generation, POWER0 = 0, and TXE0 = 0 set this register to FFH. 

 

Cautions 1. Set transmit data to TXS0 at least one base clock (fXCLK0) after setting TXE0 = 1. 

 2. Do not write the next transmit data to TXS0 before the transmission completion interrupt signal 

(INTST0) is generated. 
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Figure 16-12.  Output Value of SO1n Pin (Last Bit) (2/2) 

 

(c)  Type 2:  CKP1n = 0, DAP1n = 1 

 

SCK1n

SOTB1n

SIO1n

SO1n Last bit

Writing to SOTB1n or
reading from SIO1n

( ← Next request is issued.)

Output latch

 
 

(d)  Type 4:  CKP1n = 1, DAP1n = 1 

 

Last bit 

( ← Next request is issued.)

SCK1n

SOTB1n

SIO1n

Output latch

SO1n

Writing to SOTB1n or
reading from SIO1n

 
 

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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(b) Automatic transmission mode 

In this mode, the specified data is transmitted in 8-bit unit. 

Serial communication is started when bit 0 (ATSTA0) of serial trigger register 0 (CSIT0) is set to 1 while bit 7 

(CSIAE0), bit 6 (ATE0), and bit 3 (TXEA0) of serial operation mode specification register 0 (CSIMA0) are set 

to 1. 

When the final byte has been transmitted, an interrupt request flag (ACSIIF) is set.  The termination of 

automatic transmission can also be judged by bit 0 (TSF0) of serial status register 0 (CSIS0). 

If a receive operation, busy control and strobe control are not executed, the SIA0/P143, 

BUSY0/BUZ/INTP7/P141, and STB0/P145 pins can be used as normal I/O port pins. 

Figure 17-17 shows the example of the automatic transmission mode operation timing, and Figure 17-18 

shows the operation flowchart.  

 

Figure 17-17.  Example of Automatic Transmission Mode Operation Timing 

 

SCKA0

SOA0 D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0

ACSIIF

TSF0

Interval

 
 

Cautions 1. Because, in the automatic transmission mode, the automatic transmit/receive function 

reads data from the internal buffer RAM after 1-byte transmission, an interval is inserted 

until the next transmission.  As the buffer RAM read is performed at the same time as 

CPU processing, the interval is dependent upon the value of automatic data transfer 

interval specification register 0 (ADTI0) and the set values of bits 5 and 4 (STBE0, 

BUSYE0) of serial status register 0 (CSIS0) (see (5)  Automatic transmit/receive interval 

time). 

 2. If an access to the buffer RAM by the CPU conflicts with an access to the buffer RAM by 

serial interface CSIA0 during the interval period, the interval time specified by automatic 

data transfer interval specification register 0 (ADTI0) may be extended. 

 

Remark ACSIIF: Interrupt request flag 

 TSF0: Bit 0 of serial status register 0 (CSIS0) 
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18.5.14  Communication reservation 

 

(1) When communication reservation function is enabled (bit 0 (IICRSV) of IIC flag register 0 (IICF0) = 0) 

To start master device communications when not currently using a bus, a communication reservation can be made 

to enable transmission of a start condition when the bus is released.  There are two modes under which the bus is 

not used. 

 

• When arbitration results in neither master nor slave operation 

• When an extension code is received and slave operation is disabled (ACK is not returned and the bus was 

released when bit 6 (LREL0) of IIC control register 0 (IICC0) was set to 1). 

 

If bit 1 (STT0) of IICC0 is set to 1 while the bus is not used (after a stop condition is detected), a start condition is 

automatically generated and wait state is set.  

If an address is written to IIC shift register 0 (IIC0) after bit 4 (SPIE0) of IICC0 was set to 1, and it was detected by 

generation of an interrupt request signal (INTIIC0) that the bus was released (detection of the stop condition), then 

the device automatically starts communication as the master.  Data written to IIC0 before the stop condition is 

detected is invalid. 

When STT0 has been set to 1, the operation mode (as start condition or as communication reservation) is 

determined according to the bus status. 

 

•  If the bus has been released ........................................ a start condition is generated 

•  If the bus has not been released (standby mode)......... communication reservation 

 

Check whether the communication reservation operates or not by using MSTS0 bit (bit 7 of IIC status register 0 

(IICS0)) after STT0 bit is set to 1 and the wait time elapses. 

The wait periods, which should be set via software, are listed in Table 18-6.   

 

Table 18-6.  Wait Periods 

CLX0 SMC0 CL01 CL00 Wait Period 

0 0 0 0 46 clocks 

0 0 0 1 86 clocks 

0 0 1 0 172 clocks 

0 0 1 1 34 clocks 

0 1 0 0 

0 1 0 1 

30 clocks 

0 1 1 0 60 clocks 

0 1 1 1 12 clocks 

1 1 0 0 

1 1 0 1 

18 clocks 

1 1 1 0 36 clocks 

 

Figure 18-20 shows the communication reservation timing. 
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(g)  When arbitration loss occurs due to a stop condition when attempting to generate a restart condition 

 

(i)  When WTIM0 = 0 

 

 

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

STT0 = 1
   ↓

  3   4  2  1  
 

1: IICS0 = 1000×110B 

2: IICS0 = 1000×000B (Sets WTIM0 to 1) 

3: IICS0 = 1000××00B (Sets STT0 to 1) 

4: IICS0 = 01000001B 

 

Remark : Always generated 

 : Generated only when SPIE0 = 1 

 ×:  Don’t care 

 

 

(ii)  When WTIM0 = 1 

 

 

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

STT0 = 1
   ↓

  2   3  1  
 

1: IICS0 = 1000×110B 

2: IICS0 = 1000××00B (Sets STT0 to 1) 

3: IICS0 = 01000001B 

 

Remark : Always generated 

 : Generated only when SPIE0 = 1 

 ×:  Don’t care 
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Figure 18-28.  Example of Slave to Master Communication  

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

(1)  Start condition ~ address 
 

IIC0

ACKD0

STD0

SPD0

WTIM0

H

H

L

L

L

H

              L

ACKE0

MSTS0

STT0

L

L

SPT0

WREL0

INTIIC0

TRC0

IIC0

ACKD0

STD0

SPD0

WTIM0

ACKE0

MSTS0

STT0

SPT0

WREL0

INTIIC0

TRC0

SCL0

SDA0

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

AD6 AD5 AD4 AD3 AD2 AD1 AD0 D4 D3 D2D5D6D7ACKR

Processing by master device

Transfer lines

Processing by slave device

IIC0 ← address IIC0 ← FFH   Note 1

Note 1

IIC0 ← data   Note 2

Transmit

Transmit

Receive

Receive  
 

Notes 1. To cancel master wait, write “FFH” to IIC0 or set WREL0. 

 2. Write data to IIC0, not setting WREL0, in order to cancel a wait state during slave transmission. 



 

 

 

78K0/Kx2  CHAPTER  20   INTERRUPT  FUNCTIONS 

R01UH0008EJ0401  Rev.4.01   633 
Jul 15, 2010 

Figure 20-1.  Basic Configuration of Interrupt Function (1/2) 

 

(A) Internal maskable interrupt 

 

Internal bus

Interrupt 
request

IF

MK IE PR ISP

Priority controller
Vector table 
address generator

Standby release signal 
 

(B) External maskable interrupt (INTPn) 

 

Internal bus

Interrupt 
request

IF

MK IE PR ISP

Priority controller
Vector table 
address generator

Standby release signal

External interrupt edge 
enable register 
(EGP, EGN)

Edge 
detector

 
 

 

Remark n = 0 to 5: 78K0/KB2, 38-pin and 44-pin products of 78K0/KC2  

 n = 0 to 6: 78K0/KD2, 48-pin products of 78K0/KC2 

 n = 0 to 7: 78K0/KE2, 78K0/KF2 

 

IF:  Interrupt request flag 

IE: Interrupt enable flag 

ISP: In-service priority flag 

MK: Interrupt mask flag 

PR: Priority specification flag 
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Caution The pins mounted depend on the product.  Refer to Caution 2 at the beginning of this chapter. 
 

TCY vs. VDD (Main System Clock Operation) 

 

<1>  Conventional-specification Products (μPD78F05xx, 78F05xxD) 
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<2>  Expanded-specification Products (μPD78F05xxA, 78F05xxDA) 
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(2) Non-port functions 

78K0/KB2 78K0/KC2 78K0/KD2 78K0/KE2 78K0/KF2 Port 

30/36 Pins 38 Pins 44 Pins 48 Pins 52 Pins 64 Pins 80 Pins 

Power supply, 

ground 

VDD, EVDD
Note 1, 

VSS, EVSS
Note 1, 

AVREF, AVSS 

VDD, AVREF, VSS, AVSS VDD, EVDD, VSS, EVSS, AVREF, 

AVSS 

Regulator REGC 

Reset RESET 

Clock 

oscillation 

X1, X2, 

EXCLK 

X1, X2, XT1, XT2, EXCLK, EXCLKS 

Writing to 

flash memory 

FLMD0 

Interrupt INTP0 to INTP5 INTP0 to INTP6 INTP0 to INTP7 

Key interrupt − KR0, KR1 KR0 to KR3 KR0 to KR7 

TM00 TI000, TI010, TO00 

TM01 − TI001Note 2, TI011Note 2, TO01Note 2 

TM50 TI50, TO50 

TM51 TI51, TO51 

TMH0 TOH0 

T
im

er
 

TMH1 TOH1 

UART0 RxD0, TxD0 

UART6 RxD6, TxD6 

IIC0 SCL0, SDA0 SCL0, SDA0, EXSCL0 

CSI10 SCK10, SI10, SO10 

CSI11 − SCK11Note 2, SI11Note 2,  

SO11Note 2, SSI11Note 2 

S
er

ia
l i

nt
er

fa
ce

 

CSIA0 − SCKA0, SIA0, 

SOA0, BUSY0, 

STB0 

A/D converter ANI0 to ANI3 ANI0 to ANI5 ANI0 to ANI7 

Clock output − PCL 

Buzzer output − BUZ 

Low-voltage 

detector (LVI) 

EXLVI 

 

Notes 1. This is not mounted onto 30-pin products. 

 2. This is not mounted onto the 78K0/KE2 products whose flash memory is less than 32 KB. 
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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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• μPD78F0531AF1-AA2-A, 78F0532AF1-AA2-A, 78F0533AF1-AA2-A, 78F0534AF1-AA2-A, 78F0535AF1-AA2-A, 

78F0536AF1-AA2-A, 78F0537AF1-AA2-A, 78F0537DAF1-AA2-A 

 

64-PIN PLASTIC FBGA (4x4)

ITEM DIMENSIONS

D

E

w

A

A1

A2

e

4.00±0.10

4.00±0.10

0.40

0.05

0.08

0.20

0.60

0.60

0.15

0.20±

±

0.05

0.05

0.89±0.10

0.69

P64F1-40-AA2

0.25

(UNIT:mm)

x

y

y1

ZD

ZE

b

ZDZE

A

INDEX MARK

A2

A1e

Sw A

Sw B

B

A

Sy

Sy1

S

Sxb A BM

  8

  7

  6

  5

  4

  3

  2

  1

ABCDEFGH

D

E

INDEX MARK
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(4/30) 

C
ha

pt
er

 

C
la

ss
ifi

ca
tio

n Function Details of 
Function 

Cautions Page 

Set AMPH before setting the peripheral functions after a reset release.  The value of 
AMPH can be changed only once after a reset release.  When the high-speed 
system clock (X1 oscillation) is selected as the CPU clock, supply of the CPU clock is 
stopped for 4.06 to 16.12 μs after AMPH is set to 1.  When the high-speed system 
clock (external clock input) is selected as the CPU clock, supply of the CPU clock is 
stopped for the duration of 160 external clocks after AMPH is set to 1. 

pp. 230, 
231 

If the STOP instruction is executed when AMPH = 1, supply of the CPU clock is 
stopped for 4.06 to 16.12 μs after the STOP mode is released when the internal high-
speed oscillation clock is selected as the CPU clock, or for the duration of 160 
external clocks when the high-speed system clock (external clock input) is selected 
as the CPU clock.  When the high-speed system clock (X1 oscillation) is selected as 
the CPU clock, the oscillation stabilization time is counted after the STOP mode is 
released. 

pp. 230, 
231 

To change the value of EXCLK and OSCSEL, be sure to confirm that bit 7 (MSTOP) 
of the main OSC control register (MOC) is 1 (the X1 oscillator stops or the external 
clock from the EXCLK pin is disabled). 

pp. 230, 
231 

OSCCTL: Clock 
operation mode 
select register 

Be sure to clear bits 1 to 5 to 0. (78K0/KB2) pp. 230, 
231 

Be sure to clear bits 1 to 3 to 0. (78K0/KC2 to 78K0/KF2) p. 232 

Be sure to clear bits 3 and 7 to “0”. (78K0/KC2 to 78K0/KF2) p. 233 

The peripheral hardware clock (fPRS) is not divided when the division ratio of the PCC 
is set. 

pp. 232, 
233 

PCC: Processor 
clock control 
register 

Confirm that bit 5 (CLS) of the processor clock control register (PCC) is 0 (CPU is 
operating with main system clock) when changing the current values of XTSTART, 
EXCLKS, and OSCSELS. 

p. 234 

RCM: Internal 
oscillation mode 
register 

When setting RSTOP to 1, be sure to confirm that the CPU operates with a clock 
other than the internal high-speed oscillation clock.  Specifically, set under either of 
the following conditions. 
<1> 78K0/KB2 

•  When MCS = 1 (when CPU operates with the high-speed system clock) 
<2> 78K0/KC2, 78K0/KD2, 78K0/KE2, and 78K0/KF2 

•  When MCS = 1 (when CPU operates with the high-speed system clock) 
•  When CLS = 1 (when CPU operates with the subsystem clock) 

In addition, stop peripheral hardware that is operating on the internal high-speed 
oscillation clock before setting RSTOP to 1. 

p. 235 

When setting MSTOP to 1, be sure to confirm that the CPU operates with a clock 
other than the high-speed system clock.  Specifically, set under either of the following 
conditions. 
<1> 78K0/KB2 

•  When MCS = 0 (when CPU operates with the internal high-speed oscillation 
clock) 

<2> 78K0/KC2, 78K0/KD2, 78K0/KE2, and 78K0/KF2 
•  When MCS = 0 (when CPU operates with the internal high-speed oscillation 

clock) 
•  When CLS = 1 (when CPU operates with the subsystem clock) 

In addition, stop peripheral hardware that is operating on the high-speed system 
clock before setting MSTOP to 1. 

p. 236 

Do not clear MSTOP to 0 while bit 6 (OSCSEL) of the clock operation mode select 
register (OSCCTL) is 0 (I/O port mode). 

p. 236 

C
ha

pt
er

 6
 

S
of

t Clock 
generator 

MOC: Main OSC 
control register 

The peripheral hardware cannot operate when the peripheral hardware clock is 
stopped.  To resume the operation of the peripheral hardware after the peripheral 
hardware clock has been stopped, initialize the peripheral hardware. 

p. 236 
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(30/30) 

C
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C
la
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ifi

ca
tio

n Function Details of 
Function 

Cautions Page 

μPD78F05xxD The μPD78F05xxD has an on-chip debug function, which is provided for 
development and evaluation.  Do not use the on-chip debug function in products 
designated for mass production, because the guaranteed number of rewritable 
times of the flash memory may be exceeded when this function is used, and 
product reliability therefore cannot be guaranteed.  Renesas Electronics is not 
liable for problems occurring when the on-chip debug function is used. 

pp. 912, 
913 

− Do not use different soldering methods together (except for partial heating). pp. 914, 
916 

C
ha

pt
er

 3
5 

H
ar

d Recommended 
soldering 
conditions 

μPD78F05xxDA The μPD78F05xxDA has an on-chip debug function, which is provided for 
development and evaluation.  Do not use the on-chip debug function in products 
designated for mass production, because the guaranteed number of rewritable 
times of the flash memory may be exceeded when this function is used, and 
product reliability therefore cannot be guaranteed.  Renesas Electronics is not 
liable for problems occurring when the on-chip debug function is used. 

pp. 915, 
916 

 

C
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er

 3
6 

S
of

t Wait − When the peripheral hardware clock (fPRS) is stopped, do not access the registers 
listed above using an access method in which a wait request is issued. 

p. 918 

 

 


