
Renesas Electronics America Inc - UPD78F0475GK-GAK-AX Datasheet

Welcome to E-XFL.COM

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

Details

Product Status Active

Core Processor 78K/0

Core Size 8-Bit

Speed 10MHz

Connectivity 3-Wire SIO, LINbus, UART/USART

Peripherals LCD, LVD, POR, PWM, WDT

Number of I/O 62

Program Memory Size 60KB (60K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 2K x 8

Voltage - Supply (Vcc/Vdd) 1.8V ~ 5.5V

Data Converters -

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 80-LQFP

Supplier Device Package -

Purchase URL https://www.e-xfl.com/product-detail/renesas-electronics-america/upd78f0475gk-gak-ax

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/upd78f0475gk-gak-ax-4433303
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


 

User’s Manual  U18329EJ4V0UD 11

7.4  Operations of 8-Bit Timer/Event Counters 50, 51, and 52...................................................... 272 
7.4.1  Operation as interval timer.............................................................................................................272 
7.4.2  Operation as external event counter ..............................................................................................274 
7.4.3  Square-wave output operation.......................................................................................................275 
7.4.4  PWM output operation ...................................................................................................................276 

7.5  Cautions for 8-Bit Timer/Event Counters 50, 51, and 52........................................................ 279 

CHAPTER  8   8-BIT  TIMERS  H0,  H1,  AND  H2.................................................................................. 282 

8.1  Functions of 8-Bit Timers H0, H1, and H2 ............................................................................... 282 
8.2  Configuration of 8-Bit Timers H0, H1, and H2 ......................................................................... 282 
8.3  Registers Controlling 8-Bit Timers H0, H1, and H2 ................................................................ 287 
8.4  Operation of 8-Bit Timers H0, H1 and H2................................................................................. 294 

8.4.1  Operation as interval timer/square-wave output ............................................................................294 
8.4.2  Operation as PWM output..............................................................................................................297 
8.4.3  Carrier generator operation (8-bit timer H1 only) ...........................................................................303 
8.4.4  Control of number of carrier clocks by timer 51 counter.................................................................310 

CHAPTER  9   REAL-TIME  COUNTER .................................................................................................. 311 

9.1  Functions of Real-Time Counter............................................................................................... 311 
9.2  Configuration of Real-Time Counter ........................................................................................ 311 
9.3  Registers Controlling Real-Time Counter ............................................................................... 313 
9.4  Real-Time Counter Operation ................................................................................................... 327 

9.4.1  Starting operation of real-time counter...........................................................................................327 
9.4.2  Shifting to STOP mode after starting operation .............................................................................328 
9.4.3  Reading/writing real-time counter ..................................................................................................329 
9.4.4  Setting alarm of real-time counter ..................................................................................................331 
9.4.5  1 Hz output of real-time counter.....................................................................................................332 
9.4.6  32.768 kHz output of real-time counter ..........................................................................................332 
9.4.7  512 Hz, 16.384 kHz output of real-time counter.............................................................................333 
9.4.8  Example of watch error correction of real-time counter..................................................................334 

CHAPTER  10   WATCHDOG  TIMER ..................................................................................................... 339 

10.1  Functions of Watchdog Timer ................................................................................................ 339 
10.2  Configuration of Watchdog Timer.......................................................................................... 340 
10.3  Register Controlling Watchdog Timer ................................................................................... 341 
10.4  Operation of Watchdog Timer................................................................................................. 342 

10.4.1  Controlling operation of watchdog timer.......................................................................................342 
10.4.2  Setting overflow time of watchdog timer ......................................................................................343 
10.4.3  Setting window open period of watchdog timer............................................................................344 

CHAPTER  11   CLOCK  OUTPUT/BUZZER  OUTPUT  CONTROLLER............................................... 346 

11.1  Functions of Clock Output/Buzzer Output Controller.......................................................... 346 
11.2  Configuration of Clock Output/Buzzer Output Controller ................................................... 347 
11.3  Registers Controlling Clock Output/Buzzer Output Controller........................................... 347 
11.4  Operations of Clock Output/Buzzer Output Controller ........................................................ 350 

11.4.1  Operation as clock output ............................................................................................................350 
11.4.2  Operation as buzzer output..........................................................................................................350 



 

User’s Manual  U18329EJ4V0UD 13

16.3  Registers Controlling Serial Interface CSI10......................................................................... 462 
16.4  Operation of Serial Interface CSI10........................................................................................ 466 

16.4.1  Operation stop mode ...................................................................................................................466 
16.4.2  3-wire serial I/O mode..................................................................................................................466 

CHAPTER  17   SERIAL  INTERFACE  CSIA0 ....................................................................................... 476 

17.1 Functions of Serial Interface CSIA0 ....................................................................................... 476 
17.2 Configuration of Serial Interface CSIA0................................................................................. 477 
17.3 Registers Controlling Serial Interface CSIA0........................................................................ 479 
17.4 Operation of Serial Interface CSIA0 ....................................................................................... 488 

17.4.1 Operation stop mode ...................................................................................................................488 
17.4.2 3-wire serial I/O mode..................................................................................................................489 
17.4.3 3-wire serial I/O mode with automatic transmit/receive function ..................................................494 

CHAPTER  18   LCD  CONTROLLER/DRIVER....................................................................................... 509 

18.1  Functions of LCD Controller/Driver ....................................................................................... 509 
18.2  Configuration of LCD Controller/Driver ................................................................................. 511 
18.3  Registers Controlling LCD Controller/Driver ........................................................................ 513 
18.4  Setting LCD Controller/Driver ................................................................................................. 521 

18.4.1  Setting method when not using segment key scan function (KSON = 0).....................................521 
18.4.2  Setting method when using segment key scan function (KSON = 1)...........................................522 

18.5  LCD Display Data Memory ...................................................................................................... 524 
18.6  Common and Segment Signals .............................................................................................. 525 
18.7  Display Modes .......................................................................................................................... 535 

18.7.1  Static display example .................................................................................................................535 
18.7.2  Two-time-slice display example ...................................................................................................538 
18.7.3  Three-time-slice display example.................................................................................................543 
18.7.4  Four-time-slice display example ..................................................................................................551 
18.7.5  Eight-time-slice display example..................................................................................................556 

18.8  Operation of Segment Key Scan Function ............................................................................ 561 
18.8.1  Circuit configuration example.......................................................................................................561 
18.8.2  Example of procedure for using segment key scan function........................................................562 

18.9  Cautions When Using Segment Key Scan Function ............................................................ 565 
18.10  Supplying LCD Drive Voltages VLC0, VLC1, VLC2, and VLC3 .................................................. 567 

18.10.1  Internal resistance division method............................................................................................567 
18.10.2  External resistance division method...........................................................................................569 

CHAPTER  19   MANCHESTER  CODE  GENERATOR......................................................................... 571 

19.1  Functions of Manchester Code Generator ............................................................................ 571 
19.2  Configuration of Manchester Code Generator...................................................................... 571 
19.3  Registers Controlling Manchester Code Generator ............................................................. 574 
19.4  Operation of Manchester Code Generator ............................................................................ 577 

19.4.1  Operation stop mode ...................................................................................................................577 
19.4.2  Manchester code generator mode ...............................................................................................578 
19.4.3  Bit sequential buffer mode ...........................................................................................................587 



CHAPTER  3   CPU  ARCHITECTURE 

User’s Manual  U18329EJ4V0UD 58 

Figure 3-1.  Memory Map (μPD78F0471, 78F0481) 

 

Special function registers
(SFR)

256 x 8 bits

Internal high-speed RAM
768 x 8 bits

General-purpose
registers

32 x 8 bits

Reserved

Flash memory
 16384 x 8 bits

Program
memory space

Data memory 
space

F F F F H

F F 0 0 H
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F E E 0 H
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F C 0 0 H
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0 0 3 F H
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0 0 8 5 H
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Program area
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Program area

3 F F F H
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0 0 7 F H
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1 0 7 F H

0 0 8 F H
0 0 8 E H

1 0 8 5 H
1 0 8 4 H

1 0 8 F H
1 0 8 E H

Vector table area
64 × 8 bits

CALLT table area
64 × 8 bits

Option byte areaNote 1

5 × 8 bits

On-chip debug security
ID setting areaNote 1

10 × 8 bits

Option byte areaNote 1

5 × 8 bits

CALLF entry area
2048 × 8 bits

1 F F F H

Boot cluster 0Note 2

Boot cluster 1

On-chip debug security
ID setting areaNote 1

10 × 8 bits

F A 6 8 H
F A 6 7 H LCD display RAM

40 × 8 bits
F A 4 0 H
F A 3 F H

Reserved
F A 2 0 H
F A 1 F H

F A 0 0 H
F 9 F F H

Reserved

Buffer RAM
32 × 8 bits

 
 

Notes 1. When boot swap is not used:  Set the option bytes to 0080H to 0084H, and the on-chip debug security 

IDs to 0085H to 008EH. 

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

on-chip debug security IDs to 0085H to 008EH and 1085H to 108EH. 

 2. Writing boot cluster 0 can be prohibited depending on the setting of security (see 28.8  Security 

Setting). 

 

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

see Table 3-2  Correspondence Between Address Values and Block Numbers in Flash Memory. 

 

Block 00H

Block 01H

Block 0FH

1 KB

3 F F F H

0 7 F F H

0 0 0 0 H

0 4 0 0 H
0 3 F F H

3 C 0 0 H
3 B F F H
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5.4  System Clock Oscillator 
 

5.4.1  X1 oscillator 

The X1 oscillator oscillates with a crystal resonator or ceramic resonator (2 to 10 MHz) connected to the X1 and X2 

pins. 

An external clock can also be input.  In this case, input the clock signal to the EXCLK pin. 

Figure 5-10 shows an example of the external circuit of the X1 oscillator. 

 

Figure 5-10.  Example of External Circuit of X1 Oscillator 

 

(a) Crystal or ceramic oscillation (b) External clock 
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5.4.2  XT1 oscillator 

The XT1 oscillator oscillates with a crystal resonator (standard: 32.768 kHz) connected to the XT1 and XT2 pins.  

Figure 5-11 shows an example of the external circuit of the XT1 oscillator. 

 

Figure 5-11.  Example of External Circuit of XT1 Oscillator 

 

(a) Crystal oscillation 

 

XT2

VSS

XT1

32.768
kHz

 
 

Caution 1. When using the X1 oscillator and XT1 oscillator, wire as follows in the area enclosed by the 

broken lines in the Figures 5-10 and 5-11 to avoid an adverse effect from wiring capacitance. 

 

• Keep the wiring length as short as possible. 

• Do not cross the wiring with the other signal lines.  Do not route the wiring near a signal 

line through which a high fluctuating current flows. 

• Always make the ground point of the oscillator capacitor the same potential as VSS.  Do 

not ground the capacitor to a ground pattern through which a high current flows. 

• Do not fetch signals from the oscillator. 

 

Note that the XT1 oscillator is designed as a low-amplitude circuit for reducing power 

consumption. 
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 Figure 6-28.  Timing Example of Clear & Start Mode Entered by TI000 Pin Valid Edge Input  

  (CR000: Capture Register, CR010: Compare Register) (1/2) 

 

(a) TOC00 = 13H, PRM00 = 10H, CRC00, = 03H, TMC00 = 08H, CR010 = 0001H 
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This is an application example where the TO00 output level is to be inverted when the count value has been 

captured & cleared. 

TM00 is cleared at the rising edge detection of the TI000 pin and it is captured to CR000 at the falling edge 

detection of the TI000 pin. 

When bit 1 (CRC001) of capture/compare control register 00 (CRC00) is set to 1, the count value of TM00 is 

captured to CR000 in the phase reverse to that of the signal input to the TI000 pin, but the capture interrupt signal 

(INTTM000) is not generated.  However, the INTTM000 signal is generated when the valid edge of the TI010 pin 

is detected.  Mask the INTTM000 signal when it is not used. 
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(4)  Timing of holding data by capture register 

 

(a) When the valid edge is input to the TI000/TI010 pin and the reverse phase of the TI000 pin is detected while 

CR000/CR010 is read, CR010 performs a capture operation but the read value of CR000/CR010 is not 

guaranteed.  At this time, an interrupt signal (INTTM000/INTTM010) is generated when the valid edge of the 

TI000/TI010 pin is detected (the interrupt signal is not generated when the reverse-phase edge of the TI000 

pin is detected).  

 When the count value is captured because the valid edge of the TI000/TI010 pin was detected, read the 

value of CR000/CR010 after INTTM000/INTTM010 is generated. 

 

Figure 6-60.  Timing of Holding Data by Capture Register 

 

N N + 1 N + 2

X N + 1

M M + 1 M + 2

Count pulse

TM00 count value
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INTTM010

Value captured to CR010
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Capture operation is performed 
but read value is not guaranteed.

Capture operation

 
 

(b) The values of CR000 and CR010 are not guaranteed after 16-bit timer/event counter 00 stops. 

 

(5) Setting valid edge 

Set the valid edge of the TI000 pin while the timer operation is stopped (TMC003 and TMC002 = 00).  Set the 

valid edge by using ES000 and ES001. 

 

(6)  Re-triggering one-shot pulse 

Make sure that the trigger is not generated while an active level is being output in the one-shot pulse output mode.  

Be sure to input the next trigger after the current active level is output. 
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Figure 9-26.  Operation when (DEV, F6, F5, F4, F3, F2, F1, F0) = (0, 0, 1, 0, 1, 1, 0, 0) 
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(6) Port mode register 2 (PM2) 

When using the ANI0/P20 to ANI7/P27 pins for analog input port, set PM20 to PM27 to 1.  The output latches of 

P20 to P27 at this time may be 0 or 1. 

If PM20 to PM27 are set to 0, they cannot be used as analog input port pins. 

PM2 can be set by a 1-bit or 8-bit memory manipulation instruction. 

Reset signal generation sets this register to FFH.  

 

Figure 12-10.  Format of Port Mode Register 2 (PM2) 

 

PM20PM21PM22PM23PM24PM25PM26PM27

P2n pin I/O mode selection (n = 0 to 7)

Output mode (output buffer on)

Input mode (output buffer off)

PM2n

0

1

01234567

PM2

Address:  FF22H     After reset:  FFH     R/W

Symbol

 
 

ANI0/P20 to ANI7/P27 pins are as shown below depending on the settings of PF2, ADPC0, PM2, ADS, and 

ADDCTL0. 

 
Table 12-3.  Setting Functions of P20/ANI0 to P27/ANI7 Pins 

(a) μPD78F048x 

PF2 ADPC0 PM2 ADS P20/SEG39/ANI0 to P27/SEG32/ANI7 Pins 

Does not select ANI. Analog input (not to be converted) Input mode 

Selects ANI. Analog input (to be converted by successive 

approximation type A/D converter) 

Analog input selection 

Output 

mode 

− Setting prohibited 

Input mode − Digital input 

Digital/Analog 

selection 

Digital I/O selection 

Output 

mode 

− Digital output 

SEG output  

selection 

− − − Segment output 

 
(b) μPD78F049x 

ADPC0 PM2 ADS ADDCTL0 P20/ANI0/DS0- to P27/ANI7/REF+ Pins 

Does not select ANI. Does not select DSn±. Analog input (not to be converted) 

Selects ANI. Does not select DSn±. Analog input (to be converted by successive 

approximation type A/D converter) 

Does not select ANI. Selects DSn±. Analog input (to be converted by ΔΣ type 

A/D converter) 

Input mode 

Selects ANI. Selects DSn±. Setting prohibited 

Analog input 

selection 

Output mode − Setting prohibited 

Input mode − Digital input Digital I/O 

selection Output mode − Digital output 
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(3) Serial mode/parallel mode 

 Serial or parallel mode can be selected as the input mode for the 16-bit ΔΣ type A/D converter.  The parallel 

mode can reduce the conversion time to a fourth of that in the serial mode.  The conversion time of the first 

conversion, however, is the same as that in the serial mode.  Also, the sampling time itself is the same as in 

the serial mode. 

 

Figure 13-14.  Conversion Time and Sampling Time 
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(d) Reception  

Reception is enabled and the RXD0 pin input is sampled when bit 7 (POWER0) of asynchronous serial 

interface operation mode register 0 (ASIM0) is set to 1 and then bit 5 (RXE0) of ASIM0 is set to 1.  

The 5-bit counter of the baud rate generator starts counting when the falling edge of the RXD0 pin input is 

detected.  When the set value of baud rate generator control register 0 (BRGC0) has been counted, the 

RXD0 pin input is sampled again (    in Figure 14-10).  If the RXD0 pin is low level at this time, it is recognized 

as a start bit.  

When the start bit is detected, reception is started, and serial data is sequentially stored in receive shift 

register 0 (RXS0) at the set baud rate.  When the stop bit has been received, the reception completion 

interrupt (INTSR0) is generated and the data of RXS0 is written to receive buffer register 0 (RXB0).  If an 

overrun error (OVE0) occurs, however, the receive data is not written to RXB0.  

Even if a parity error (PE0) occurs while reception is in progress, reception continues to the reception 

position of the stop bit, and an reception error interrupt (INTSR0) is generated after completion of reception.  

INTSR0 occurs upon completion of reception and in case of a reception error. 

 

Figure 14-10.  Reception Completion Interrupt Request Timing  

 

RXD0 (input)

INTSR0

Start D0 D1 D2 D3 D4 D5 D6 D7 Parity Stop

RXB0

 
 

Cautions 1. If a reception error occurs, read asynchronous serial interface reception error status 

register 0 (ASIS0) and then read receive buffer register 0 (RXB0) to clear the error flag. 

  Otherwise, an overrun error will occur when the next data is received, and the reception 

error status will persist. 

 2. Reception is always performed with the “number of stop bits = 1”.  The second stop bit 

is ignored. 
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Figure 18-19.  Static LCD Drive Waveform Examples 
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18.7.3  Three-time-slice display example 

Figure 18-24 shows how the 8-digit LCD panel having the display pattern shown in Figure 18-23 is connected to 

the segment signals (SEG0 to SEG23) and the common signals (COM0 to COM2) of the 78K0/LF3 chip.  This 

example displays data "123456.78" in the LCD panel.  The contents of the display data memory (addresses FA40H to 

FA57H) correspond to this display. 

The following description focuses on numeral "6." (     ) displayed in the third digit.  To display "6." in the LCD panel, 

it is necessary to apply the select or deselect voltage to the SEG6 to SEG8 pins according to Table 18-8 at the timing 

of the common signals COM0 to COM2; see Figure 18-23 for the relationship between the segment signals and LCD 

segments. 

 

Table 18-8.  Select and Deselect Voltages (COM0 to COM2) 

Segment SEG6 SEG7 SEG8 

Common    

COM0 Deselect Select Select 

COM1 Select Select Select 

COM2 Select Select − 

 

According to Table 18-8, it is determined that the display data memory location (FA46H) that corresponds to SEG6 

must contain x110. 

Figures 18-25 and 18-26 show examples of LCD drive waveforms between the SEG6 signal and each common 

signal in the 1/2 and 1/3 bias methods, respectively.  When the select voltage is applied to SEG6 at the timing of 

COM1 or COM2, an alternate rectangle waveform, +VLCD/−VLCD, is generated to turn on the corresponding LCD 

segment. 

 

Figure 18-23.  Three-Time-Slice LCD Display Pattern and Electrode Connections 
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SEG3n+1

COM1

 
 

Remark n = 0 to 7 
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Figure 18-28.  Example of Connecting Four-Time-Slice LCD Panel 
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19.4.2  Manchester code generator mode 

This mode is used to transmit data in Manchester code format using the MCGO pin.   

 

(1) Register description 

MCG control register 0 (MC0CTL0), MCG control register 1 (MC0CTL1), and MCG control register 2 (MC0CTL2) 

are used to set the Manchester code generator mode. 

 

(a) MCG control register 0 (MC0CTL0) 

This register can be set by a 1-bit or 8-bit memory manipulation instruction. 

Reset signal generation sets this register to 10H. 

 

Address:  FF4CH     After reset:  10H     R/W 

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

MC0CTL0 MC0PWR 0 0 MC0DIR 0 0 MC0OSL MC0OLV 

         

 MC0PWR Operation control 

 0 Operation stopped 

 1 Operation enabled 

   

 MC0DIR First bit specification 

 0 MSB 

 1 LSB 

   

 MC0OSL Data format 

 0 Manchester code 

 1 Bit sequential data 

   

 MC0OLV Output level when transmission suspended 

 0 Low level 

 1 High level 

 

Caution Clear (0) the MC0PWR bit before rewriting the MC0DIR, MC0OSL, and MC0OLV bits (it is 

possible to rewrite these bits by an 8-bit memory manipulation instruction at the same 

time when the MC0PWR bit is set (1)). 
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Table 21-1.  Interrupt Source List (1/2) 

Interrupt Source Interrupt 

Type 

Default 

PriorityNote 1 Name Trigger 

Internal/ 

External 

Vector 

Table 

Address 

Basic 

Configuration 

TypeNote 2 

0 INTLVI Low-voltage detectionNote 3 Internal 0004H (A) 

1 INTP0 0006H 

2 INTP1 0008H 

3 INTP2 000AH 

4 INTP3 000CH 

5 INTP4 000EH 

6 INTP5 

Pin input edge detection External 

0010H 

(B) 

7 INTSRE6 UART6 reception error generation 0012H 

8 INTSR6 End of UART6 reception 0014H 

9 INTST6 End of UART6 transmission 0016H 

10 INTCSI10/ 

INTST0 

End of CSI10 communication/end of UART0 

transmission 

0018H 

11 INTTMH1 Match between TMH1 and CMP01 

(when compare register is specified) 

001AH 

12 INTTMH0 Match between TMH0 and CMP00  

(when compare register is specified) 

001CH 

13 INTTM50 Match between TM50 and CR50 

(when compare register is specified) 

001EH 

14 INTTM000 Match between TM00 and CR000 

(when compare register is specified),  

TI010 pin valid edge detection  

(when capture register is specified) 

0020H 

15 INTTM010 Match between TM00 and CR010  

(when compare register is specified), 

TI000 pin valid edge detection 

(when capture register is specified) 

0022H 

16 INTADNote 5 End of 10-bit successive approximation type 

A/D conversion 

0024H 

17 INTSR0 End of UART0 reception or reception error 

generation 

0026H 

18 INTRTC Fixed-cycle signal of real-time counter/alarm 

match detection 

0028H 

19 INTTM51  

Note 4 

Match between TM51 and CR51  

(when compare register is specified) 

Internal 

002AH 

(A) 

20 INTKR Key interrupt detection External 002CH (C) 

Maskable 

21 INTRTCI Interval signal detection of real-time counter Internal 002EH (A) 

Notes 1. The default priority determines the sequence of processing vectored interrupts if two or more maskable 

interrupts occur simultaneously.  Zero indicates the highest priority and 28 indicates the lowest priority. 

 2. Basic configuration types (A) to (D) correspond to (A) to (D) in Figure 21-1.  
 3. When bit 1 (LVIMD) of the low-voltage detection register (LVIM) is cleared to 0. 

 4. When 8-bit timer/event counter 51 and 8-bit timer H1 are used in the carrier generator mode, an 

interrupt is generated upon the timing when the INTTM5H1 signal is generated (see Figure 8-15 
Transfer Timing). 

5. μPD78F048x and 78F049x only. 
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(5) Program status word (PSW) 

The program status word is a register used to hold the instruction execution result and the current status for an 

interrupt request.  The IE flag that sets maskable interrupt enable/disable and the ISP flag that controls multiple 

interrupt servicing are mapped to the PSW.  

Besides 8-bit read/write, this register can carry out operations using bit manipulation instructions and dedicated 

instructions (EI and DI).  When a vectored interrupt request is acknowledged, if the BRK instruction is executed, 

the contents of the PSW are automatically saved into a stack and the IE flag is reset to 0.  If a maskable interrupt 

request is acknowledged, the contents of the priority specification flag of the acknowledged interrupt are 

transferred to the ISP flag.  The PSW contents are also saved into the stack with the PUSH PSW instruction.  

They are restored from the stack with the RETI, RETB, and POP PSW instructions.   

Reset signal generation sets PSW to 02H.   

 

Figure 21-6.  Format of Program Status Word  

 
<7>

IE

<6>

Z

<5>

RBS1

<4>

AC

<3>

RBS0

2

0

<1>

ISP

0

CYPSW

After reset

02H

ISP

High-priority interrupt servicing (low-priority 
interrupt disabled)

IE

0

1

Disabled

Priority of interrupt currently being serviced

Interrupt request acknowledgment enable/disable

Used when normal instruction is executed

Enabled

Interrupt request not acknowledged, or low-
priority interrupt servicing (all maskable 
interrupts enabled)

0

1
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CHAPTER  25   POWER-ON-CLEAR  CIRCUIT 
 

 

25.1  Functions of Power-on-Clear Circuit 
 

The power-on-clear circuit (POC) has the following functions. 

 

• Generates internal reset signal at power on. 

In the 1.59 V POC mode (option byte: POCMODE = 0), the reset signal is released when the supply voltage 

(VDD) exceeds 1.59 V ±0.15 V. 

In the 2.7 V/1.59 V POC mode (option byte: POCMODE = 1), the reset signal is released when the supply 

voltage (VDD) exceeds 2.7 V ±0.2 V. 

 

• Compares supply voltage (VDD) and detection voltage (VPOC = 1.59 V ±0.15 V), generates internal reset signal 

when VDD < VPOC. 

 

Caution If an internal reset signal is generated in the POC circuit, the reset control flag register (RESF) 

is cleared to 00H. 

 

Remark 78K0/LF3 incorporates multiple hardware functions that generate an internal reset signal.  A flag that 

indicates the reset source is located in the reset control flag register (RESF) for when an internal 

reset signal is generated by the watchdog timer (WDT) or low-voltage-detector (LVI).  RESF is not 

cleared to 00H and the flag is set to 1 when an internal reset signal is generated by WDT or LVI.   

 For details of RESF, see CHAPTER 24  RESET FUNCTION. 
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Figure 26-5.  Timing of Low-Voltage Detector Internal Reset Signal Generation  

(Detects Level of Supply Voltage (VDD)) (2/2) 

 

(2) In 2.7 V/1.59 V POC mode (option byte: POCMODE = 1) 

 
Supply voltage (VDD)

VLVI

<3>

<1>

Time

LVIMK flag
(set by software)

LVIF flag

LVIRF flagNote 3

Note 2

LVI reset signal

POC reset signal

Internal reset signal

Cleared by
software

Not cleared Not cleared

Not cleared Not cleared

Cleared by
software

<4>

<7>

Clear

Clear

Clear

<5> Wait time

LVION flag
(set by software)

LVIMD flag
(set by software)

HNote 1

L
LVISEL flag

(set by software)

<6>

<2>

2.7 V (TYP.)
VPOC = 1.59 V (TYP.)

 
 

Notes 1. The LVIMK flag is set to “1” by reset signal generation. 

 2. The LVIF flag may be set (1). 

 3. LVIRF is bit 0 of the reset control flag register (RESF).  For details of RESF, see CHAPTER 24  

RESET FUNCTION. 

 

Remark <1> to <7> in Figure 26-5 above correspond to <1> to <7> in the description of “When starting 

operation” in 26.4.1 (1)  When detecting level of supply voltage (VDD). 
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Figure 26-9.  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

Yes

WDTRF of RESF
register = 1?

LVIRF of RESF
register = 1?

No

 
 

<R> 
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Figure 28-4.  Example of Wiring Adapter for Flash Memory Writing in UART (UART6) Mode  
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GND

VDD

VDD2

VDD (2.7 to 5.5 V)

WRITER INTERFACE

SI SO SCK CLKNote /RESET FLMD0

Note

 
 

Note The above figure illustrates an example of wiring when using the clock output from the PG-FP5 or FL-PR5. 

  


