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Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to 
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website. 

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights 
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.  
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights 
of Renesas Electronics or others. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of 

semiconductor products and application examples.  You are fully responsible for the incorporation of these circuits, software, 
and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by 
you or third parties arising from the use of these circuits, software, or information. 

5. When exporting the products or technology described in this document, you should comply with the applicable export control 
laws and regulations and follow the procedures required by such laws and regulations.  You should not use Renesas 
Electronics products or the technology described in this document for any purpose relating to military applications or use by 
the military, including but not limited to the development of weapons of mass destruction.  Renesas Electronics products and 
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited 
under any applicable domestic or foreign laws or regulations. 

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics 
does not warrant that such information is error free.  Renesas Electronics assumes no liability whatsoever for any damages 
incurred by you resulting from errors in or omissions from the information included herein. 

7. Renesas Electronics products are classified according to the following three quality grades:  “Standard”, “High Quality”, and 
“Specific”.  The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as 
indicated below.  You must check the quality grade of each Renesas Electronics product before using it in a particular 
application.  You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior 
written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 
which it is not intended without the prior written consent of Renesas Electronics.  Renesas Electronics shall not be in any way 
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an 
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written 
consent of Renesas Electronics.  The quality grade of each Renesas Electronics product is “Standard” unless otherwise 
expressly specified in a Renesas Electronics data sheets or data books, etc. 

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual 
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support. 

“Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or 
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, 
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation 
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or 
damages arising out of the use of Renesas Electronics products beyond such specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have 
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further, 
Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to 
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a 
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire 
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because 
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system 
manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental 
compatibility of each Renesas Electronics product.  Please use Renesas Electronics products in compliance with all applicable 
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS 
Directive.  Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with 
applicable laws and regulations. 

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas 
Electronics. 

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this 
document or Renesas Electronics products, or if you have any other inquiries. 

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-
owned subsidiaries. 

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 
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ANI0/P20 to ANI3/P23 pins
ANI0/P20 to ANI3/P23 are set 
in the analog input mode after 
release of reset.

AVREF pin
Make the AVREF pin the same 
potential as the VDD pin when 
port 2 is used as a digital port.

On-chip pull-up resistors
On-chip pull-up resistors can 
be used only for the bits set to 
input mode.  On-chip pull-up 
resistors cannot be connected 
to bits set to output mode, 
regardless of the setting of 
PUxx.

PUxx
0: On-chip pull-up

resistor not connected
1: On-chip pull-up

resistor connected

9

7

6

P
11/S

I10/R
xD

0

27

24

P
12/S

O
10

26

2

A
N

I1
/P

21

1

P12
P1
Port register 1
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PM1
Port mode register 1

0: Output, 1: Input PM
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Pull-up resistor

option register 1
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SCK10
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INTAD signal

ADS  Analog input channel specification register

0 0 00 0 0

0123456789101112131415

(FF09H) (FF08H)

ADCR 10-bit A/D conversion result register
Read  After reset: 0000H

A/D conversion result
MSB LSB

A/D – 10-bit A/D Converter (4 channels)

MSB
01234567

ADCRH  8-bit A/D conversion result register
Read  After reset: 00H

A/D conversion result

(FF09H)

End of A/D conversion

LSB

ADM  A/D converter mode register 

0: Comparator operation stopped,
1: Comparator operation enabled

Address: FF28H
R/W
After reset: 00H

AD
CS

0
FR
2

FR
1

FR
0

LV1 LV0
AD
CE

0: Conversion Operation stopped,
1: Conversion 

Operation enabled

01234567

Selection of conversion time

Read from ADCR or ADCRH
If data is read from ADCR or ADCRH, a wait 
cycle is generated. Do not read data from 
ADCR or ADCRH. For details, see the chapter 

of "CAUTIONS FOR WAIT" in user's manual.

0 0 ADS
1

ADS
0

0 0

Address: FF29H
R/W  
After reset: 00H

0 0

01234567

0
0
1
1

0
1
0
1

ANI0
ANI1
ANI2
ANI3

Specification of 
analog input channel

Sample
&

Hold
circuit

Voltage comparator

Tap 
selector AVREF

AVSS

ANI3

ANI0

ANI1

ANI2

S
e

lector

* The sampling time is included in the conversion time.

ADPC A/D port configuration register

Address: FF2FH
R/W
After reset: 00H

0 0 0 0
AD
PC2

AD
PC1

AD
PC0

01234567

Switching of analog 
input (A)/digital I/O(D)

0
0
0
0
1
1

0
0
1
1
0
0

0
1
0
1
0
1

264/fPRS

176/fPRS

132/fPRS

88/fPRS

66/fPRS

44/fPRS

Setting prohibited

0
0
0
0
0
0

Other than above

0
0
0
0
0
0

0
0
0
0
1
1

0
0
1
1
0
0

0
1
0
1
0
1

480/fPRS

320/fPRS

240/fPRS

160/fPRS

120/fPRS

80/fPRS

Setting prohibited

0
0
0
0
0
0

Other than above

1
1
1
1
1
1

0
0
0
0
1

0
0
1
1
0

(A):ANI3 to ANI0
(A):ANI3 to ANI1, (D):P20
(A):ANI3, ANI2, (D):P21, P20
(A):ANI3, (D):P22 to P20
(D):P23 to P20
Setting prohibited

0
1
0
1
0

Other than 
above

Setting to a channel to be 
used for A/D conversion

Set a channel to be used for 
A/D conversion in the input 
mode by using port mode 

register 2 (PM2).

Noise countermeasures
To maintain the 10-bit resolution, attention must be paid to 
noise input to the AVREF pin and pins ANI0 to ANI3.

<1> Connect a capacitor with a low equivalent resistance 
and a good frequency response to the power supply.
<2> The higher the output impedance of the analog input 
source, the greater the influence. To reduce the noise, 
connecting external C is recommended.
<3> Do not switch these pins with other pins during 
conversion.
<4> The accuracy is improved if the HALT mode is set 
immediately after the start of conversion.

Conversion results just after A/D conversion start
The first A/D conversion value immediately after 
A/D conversion starts may not fall within the rating 

range if ADCS is set to 1 within 1 µs after the ADCE 
was set to 1, or if ADCS is set to 1 with the ADCE = 0. 
Take measures such as polling the A/D conversion 
end interrupt request (INTAD) and removing the first 
conversion result.
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MLD
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MLD
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01234567

RXB0  Receive buffer register 0
Address: FF72H, Read, After reset: FFH

RXS0  Receive shift register 0

TXS0  Transmit shift register 0
Address: FF74H, Write, After reset: FFH

01234567

01234567

ASIM0  ASI operation mode register 0
Address: FF70H
R/W
After reset: 01H

POW
ER0

TXE
0

RXE
0

PS
01

PS
00

CL
0

SL
0

1

01234567

0: Number of stop bits = 1
1: Number of stop bits = 2

0: Character length of 
data = 7 bits

1: Character length of 
data = 8 bits

1: Transmission 
enabled

1: Reception 
enabled

1: operation 
enabled

ASIS0 ASI reception error status register 0
Address: FF73H, Read, After reset: 00H

0 0 0 0 0
PE
0

FE
0

OVE
0

01234567

1: Overrun error
1: Framing error

1: Parity errorReading from this 
register clears this 
register to 00H.

0
TPS
01

TPS
00

01234567

When this 5-bit value is k, the divided 
frequency is fXCLK0/k (fXCLK0 is a clock 
frequency set by TPS00 and TPS01. 
k = 8 to 31 (7 or less must not be set)). 
If k = 8, the divided frequency is fXCLK0/8.  
If k = 25, the divided frequency is fXCLK0/25. 
The baud rate value is fXCLK0/k divided by 2. 

BRGC0  Baud rate generator control register 0

UART0 – Asynchronous Serial Interface

End of reception

Error
occurrence

End of transmission

Error
detector

Address: FF71H
R/W
After reset: 00H

Selection of fXCLK0

0
0
1
1

0
1
0
1

TM50 output
fPRS/2
fPRS/8
fPRS/32

INTST0 signal

INTSR0 signal

TO50

When using the TM50 output (TO50) as 
the base clock
It is not necessary to enable the TO50 pin 
as a timer output pin.

0  0   No parity
0  1   0 parity
1  0   Odd parity
1  1   Even parity

Setting again to TXE0, RXE0
TXE0 and RXE0 are synchronized by the base 
clock (fXCLK0) set by BRGC0. To enable 
transmission or reception again, set TXE0 or 

RXE0 to 1 at least two clocks of base clock after 
TXE0 or RXE0 has been cleared to 0. If TXE0 or 
RXE0 is set within two clocks of base clock, the 
transmission circuit or reception circuit may not be 
initialized.

Writing to TXS0
Do not write the next transmit data to TXS0 before 
the transmission completion interrupt signal (INTST0) 
is generated.

Cautions for ASIS0
• Only the first bit of the receive data is checked as the stop bit, 

regardless of the number of stop bits.
• If an overrun error occurs, the next receive data is not written to 

RXB0 but discarded.
• If data is read from ASIS0, a wait cycle is generated. For details, 

see the chapter of "CAUTIONS FOR WAIT" in user's manual.
RESF  Reset control flag resister
Address: FFACH  Read  After reset: 00H

0 0 0
WD
TRF

0 0 0
LVI
RF

Internal reset request by WDT
0: Internal reset request is not generated.
1: Internal reset request is generated.

Internal reset request by LVI
0: Internal reset request is not generated.
1: Internal reset request is generated.

Reset by power-on-clear (POC) circuit, and reading RESF 
clear RESF to 00H.

Reset Control

01234567

01234567

PRM00
Prescaler mode register 00

ES
101

ES
100

ES
001

ES
000

0 0
PRM
001

PRM
000

Address: FFBBH
R/W
After reset: 00H

TM00
16-bit timer counter 00
Read
After reset: 0000H

CR010
16-bit timer capture/
compare register 010
R/W
After reset: 0000H

TMC00  16-bit timer mode control register 00

TM00 – 16-bit Timer/Event Counter 00

0123456789101112131415

(FF11H) (FF10H)

CR000
16-bit timer capture/
compare register 000
R/W
After reset: 0000H

0123456789101112131415

(FF13H) (FF12H)

0123456789101112131415

(FF15H) (FF14H)

0 0 0 0
TMC
003

TMC
002

TMC
001

OVF
00

01234567

CRC00
Capture/compare control register 00

Address: FFBCH
R/W
After reset: 00H

0 0 0 0 0
CRC
002

CRC
001

CRC
000

Selection of CR010 operation mode
0: Compare, 1: Capture

Selection of CR000 operation mode
0: Compare, 1: Capture

Selection of CR000 capture trigger
0: Capture on valid edge of TI010, 
1: Capture on valid edge of TI000 by reverse phase

01234567

0: Overflow not detected,
1: Overflow  detected

fPRS/256
fPRS/4

S
e

lector

INTTM000 signal

INTTM010 signal

CRC001

PRM001
PRM000

Match

In the case of 
a capture

In the case of 
a compare

In the case of 
a capture

In the case of 
a compare

Match

OSP
T00

OSP
E00

TOC
004

LVS
00

LVR
00

TOC
001

TOE
00

0

TOC00
16-bit timer output control register 00

01234567Address: FFBDH
R/W
After reset: 00H

Timer output control
0: Disables output, 1: Enables output

Timer output F/F control using 
match of CR000 and TM00
0: Disables inversion operation, 
1: Enables inversion operationTimer output F/F control using 

match of CR010 and TM00
0: Disables inversion operation,
1: Enables inversion operation

One-shot pulse output operation control
0: Successive pulse output,

1: One-shot pulse output

One-shot pulse output trigger control via software
0: No one-shot pulse output trigger,

1: One-shot pulse output trigger

Address: FFBAH
R/W
After reset: 00H

fPRS

Output 
controller

Condition (A):  Match between TM00 and CR000, or TM00 and CR010
Condition (B):  Trigger input of TI000 valid edge

P01/TI010/TO00 pin
The valid edge of TI010 and 
timer output (TO00) cannot 
be used for the P01 at the 

same time.  Select either of 
the functions.

TI000, TI010 input
The signal input to the TI000/TI010 
pin is not acknowledged while the 
timer is stopped.

Pulse width measuring 
function

This function captures 
the TM00 counter value 
when the edge of the 

pulse input to the TI000 or 
TI010 pin as a trigger is 
detected. The pulse width can 
be calculated by the values at 
the time of the rising edge and 
falling edge.

External event counter 
function

This function counts the
pulses input to the TI000 
pin.  When the count 

value matches the value of 
compare register 000 (CR000), 
this function generates an 
interrupt request.  Use PRM00 
to set the valid edge of the 
input pulse.

PPG (Programmable pulse 
generator) function

This function outputs
pulses by setting compare 
register 000 (CR000) as 

the cycle value and compare 
register 010 (CR010) as the 
duty value.

One-shot pulse function
When a trigger is input,
this function outputs an
inactive level until the 

level reaches the value of 
compare register 010 (CR010). 
After that, this function outputs 
an active level until the level 
reaches the value of compare 
register 000 (CR000).  Finally, 
this function outputs an inactive 
level again.

POC – Power-on-clear

Reset

2V

3V

1.59 V ±0.15 V
(Detection voltage 
when the supply 
voltage drops)

1.59 V POC mode 1.59 V ±0.15 V

2.7 V ±0.2 V
(Detection voltage 
when the supply 
voltage rises)

LVIM  Low-voltage detection register
Address: FFBEH, R/W, After reset: 00H

LVI
ON

0 0 0 0
LVI
MD

LVI
F

01234567

Low-voltage 
detection flag
1: Detects the 

low-voltage 
status
(Read only)

Low-voltage detection 
operation selection 

0: Generates an interrupt (INTLVI)
1: Generates a reset signal

0: Operation 
is disabled.

1: Operation 
is enabled.

• When used as reset
When VDD is low than the detection level in the left figure, 
a reset signal is generated.

• When used as interrupt
When VDD drops and becomes lower than the detection  
level in the left figure, or VDD rises and exceeds the 
detection level in the left figure, an interrupt signal 
(INTLVI) is generated. 

LVI – Low-voltage detector

2V

3V

4V
0 4.24 ±0.1 V

1 4.09 ±0.1 V

2 3.93 ±0.1 V
3 3.78 ±0.1 V

4 3.62 ±0.1 V
5 3.47 ±0.1 V

6 3.32 ±0.1 V

7 3.16 ±0.1 V
8 3.01 ±0.1 V

10 2.70 ±0.1 V
11 2.55 ±0.1 V

12 2.39 ±0.1 V
13 2.24 ±0.1 V

14 2.08 ±0.1 V

9 2.85 ±0.1 V

15 1.93 ±0.1 V

EXLVI 1.21 ±0.1V

LVI
SEL

0: Detects level of VDD

1: Detects level of EXLVI input

0

1

INTLVI signal

LVIS  Low-voltage detection level selection register
Address: FFBFH, R/W, After reset: 00H

0 0 0 0
LVIS

3
LVIS

2
LVIS

1
LVIS

0

01234567

Selection of LVI detection level
(See the left figure)

Reset

0123456789101112131415

WDT – Watchdog Timer

WDT
16-bit counter

10B
Window 
open period  
75 %

Value of 
16-bit 
counter

0000H

01B
Window 
open period  
50 %

00B
Window open 
period  25 %

FFFFH

11B
Window 
open period  
100 %

Window open period (16-bit counter can be cleared during the window open period)

If data is written to 
WDTE outside the 
window open 
period, a reset 
signal is generated

WDTE
WDT enable register

01234567
Address: FF99H
R/W
After reset: 9AH/1AH

Writing ACH to WDTE clears the watchdog 
timer counter. Writing a value than ACH 
generates a reset signal.

The reset value of WDTE
When WDTON of option byte
= 0, the reset value = 1AH. 
When WDTON = 1, the reset
value = 9AH.

Cautions for WDT
1.  The first writing to WDTE after a reset 

release clears WDT, if it is made before
the overflow time regardless of the timing 
of the writing, and WDT starts counting 
again.

2.  If WDT is cleared by writing “ACH” to 
WDTE, the actual overflow time may be
different from the overflow time set by the 
option byte by up to 2/fRL seconds.

3.  WDT can be cleared immediately before 
the count value overflows (FFFFH).

4.  WDT continues its operation during 
self-programming and EEPROMTM

emulation of the flash memory. During 
processing, the interrupt acknowledge 
time is delayed. Set the overflow time and 
window size taking this delay into 
consideration.

5.  If LSROSC = 0, WDT resumes counting 
after the HALT or STOP mode is released. 
At this time, the counter is not cleared to 0 
but starts counting from the value at which 
it was stopped. If oscillation of the internal 
low-speed oscillator is stopped by 
setting LSRSTOP (bit 1 of the internal 
oscillation mode register (RCM) = 1) 
when LSROSC = 0, WDT stops 
operating. At this time, the counter is 
not cleared to 0.

Reset

The read value of WDTE
The read value of WDTE is 
1AH or 9AH depending on 
the setting of WDTON of 

option byte. This differs from 
the written value (ACH).

The timing of generation of 
the reset signal

If a value other than ACH 
is written to WDTE, an 
internal reset signal is 

generated. If the source clock 
to the watchdog timer is 
stopped, however, an internal 
reset signal is generated 
when the source clock to the 
watchdog timer resumes 
operation.

78K0/KB2
One-sheet Manual
Compact and Easily Readable

- µ PD78F0500A, 78F0501A, 78F0502A, 78F0503A, 
78F0503DA -

Outline of Functions

1 KB512 bytes

32 KB8 KB 24 KB16 KB

µ PD78F0503DAµ PD78F0502Aµ PD78F0500A µ PD78F0501A µ PD78F0503A

768 bytes

ProvidedNoneOn-chip debug function

VDD = 1.8 to 5.5 VPower supply voltage

TA = −40 to +85°COperating ambient 
temperature

• 30-pin plastic SSOP (7.62 mm (300))
• 36-pin plastic FLGA (4x4)

Package

6External

14InternalVectored 
internal 
sources

• UART supporting LIN-bus: 1 channel
• 3-wire serial I/O/UART: 1 channel
• I2C bus: 1 channel

Serial interface

5 (PWM output: 4, PPG output: 1)Timer outputs

• 16-bit timer/event counter: 1 channel
• 8-bit timer/event counter: 2 channels
• 8-bit timer: 2 channels
• Watchdog timer: 1 channel

Timers

10-bit resolution x 4 channels (AVREF = 2.3 to 5.5 V)A/D converter

Total 23
• CMOS I/O: 21
• N-ch open-drain I/O (6.0 V tolerance) : 2

I/O ports

8 bits x 32 registers ( 8 bits x 8 registers x 4 banks)General-purpose registers

0.1 µs (high-speed system clock: @ fXH = 20 MHz operation)Minimum instruction 
execution time

0.25 µs (internal high-speed oscillation clock: @ fRH = 8 MHz (TYP.) operation)

• 8-bit operation, 16-bit operation
• Multiply/divide (8 bits x 8 bits, 16 bits ÷ 8 bits)
• Bit manipulate (set, reset, test, and Boolean operation)
• BCD adjust, etc

Instruction set

X1(crystal/ceramic) oscillation, external system clock input (EXCLK)
1 to 20 MHz: VDD = 4.0 to 5.5 V, 1 to 10 MHz: VDD = 2.7 to 5.5 V, 1 to 5 MHz: VDD = 1.8 to 5.5 V

High-speed 
system clock

Main 
system 
clock

Internal oscillation
8 MHz (TYP.) : VDD = 1.8 to 5.5 V

Internal 
high-speed 
oscillation clock

Internal oscillation
240 kHz (TYP.) : VDD = 1.8 to 5.5 V

Internal low-speed 
oscillation clock

64 KBMemory space

High-speed 
RAM

• Reset using RESET pin
• Internal reset by watchdog timer
• Internal reset by power-on-clear
• Internal reset by low-voltage detector

Reset

Flash memory
(self-
programming 
supported)

Internal
memory

Item

IMS – Internal Memory Size Switching Register

Cautions for IMS
If a value of the program counter (PC) 
becomes a value other than the value set by 
IMS a reset signal is generated.

IMS
Internal memory size 
switching register

RAM
2

RAM
1

RAM
0

0
ROM

3
ROM

2
ROM

1
ROM

0

01234567Address: FFF0H
R/W
After reset: CFH

Selection of internal high-speed 
RAM capacity

Selection of internal 
ROM capacity

768 bytes
512 bytes
1024 bytes
Setting prohibitedOther than above

0
0
0
1

0
1
1
0

1
0
1
0

8K bytes
16K bytes
24K bytes
32K bytes
Setting prohibited

0
0
0
0

Other than above

Caution for the products with the on-chip 
debug function

The ROM capacity and the RAM of 
capacity of the products with the on-chip 
debug function can be debugged 

according to the debug target products. 
Set IMS and IXS according to the debug 
target products.

0
0
1

0
1
1

0
0
0

Reset

Package Drawings
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01234567

TMI
F010

TMI
F000

TMI
F50

TMI
FH0

TMI
FH1

CSIIF10
STIF0

STI
F6

SRI
F6

01234567

0 0 0 0 0 0 0
IICIF

0

IF0H  Interrupt request flag register 0H
Address: FFE1H, R/W, After reset: 00H

IF1L  Interrupt request flag register 1L
Address: FFE2H, R/W, After reset: 00H

IF1H  Interrupt request flag register 1H
Address: FFE3H, R/W, After reset: 00H

(0: No interrupt requests are generated. 1: An interrupt request is generated, and the request is being made.)

MK1L  Interrupt mask flag register 1L
Address: FFE6H, R/W, After reset: FFH

01234567

1 1 1 1 1 1 1
IICMK

0

MK1H  Interrupt mask flag register 1H
Address: FFE7H, R/W, After reset: FFH

MK0L  Interrupt mask flag register 0L
Address: FFE4H, R/W, After reset: FFH

01234567

SRE
MK6

PMK5 PMK4 PMK3 PMK2 PMK1 PMK0
LVI
MK

01234567

TMM
K010

TMM
K000

TMM
K50

TMM
KH0

TMM
KH1

CSIMK10
STMK0

ST
MK6

SR
MK6

MK0H  Interrupt mask flag register 0H
Address: FFE5H, R/W, After reset: FFH

(0: Enable interrupt servicing, 1: Disable interrupt servicing)

Interrupt Control

IN
T

P
3

IN
T

P
2

IN
T

P
1

IN
T

P
0

Address: FF48H
R/W
After reset: 00H

Address: FF49H
R/W
After reset: 00H

EGN
External interrupt falling edge enable register

EGP
External interrupt rising edge enable register

IN
T

P
4

IN
T

P
5

EGPn EGNn
0         0
0         1 
1         0 
1         1

INTPn pin valid edge selection 
Edge detection disabled
Falling edge
Rising edge
Both rising and falling edges

01234567

TMP
R010

TMP
R000

TMP
R50

TMP
RH0

TMP
RH1

ST
PR6

SR
PR6

PR0H  Priority specification flag register 0H
Address: FFE9H, R/W, After reset: FFH

PR1L  Priority specification flag register 1L
Address: FFEAH, R/W, After reset: FFH

01234567

1 1 1 1 1 1 1
IICPR

0

PR1H  Priority specification flag register 1H
Address: FFEBH, R/W, After reset: FFH

PR0L  Priority specification flag register 0L
Address: FFE8H, R/W, After reset: FFH

01234567

SRE
PR6

PPR5 PPR4 PPR3 PPR2 PPR1
PPR

0
LVI
PR

(0: High priority level, 1: Low priority level )

Interrupt priority order in the same priority group
(the high priority group/the low priority group)Interrupt to CPU
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MK0
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MK

01234567

1 1 1 1
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R51

1
SR
PR0

AD
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161718
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T

S
R

0 signal

IIC0

PM
23

3
P
23

3

P2
Port register 2 PM2

Port 
mode
register 2
0: Output
1: Input

P23

P23

A/D port configuration
resister

2 1 0
ADP
C0

ADP
C1

ADP
C2

ADPC

00H to 03H: A/D
04H: port

30

PM
22

2
P
22

2

P2
Port register 2 PM2

Port 
mode
register 2
0: Output
1: Input

P22

P22

A/D port configuration
resister

2 1 0
ADP
C0

ADP
C1

ADP
C2

ADPC

00H to 02H: A/D
03H, 04H: port

ANI3

CSI10 – 3-wire Serial Interface

01234567

SIO10  Serial I/O shift register 10
Address: FF0FH, Read, After reset: 00H

SOTB10 Transmit buffer register 10 
Address: FF84H, R/W, After reset:00H

0 1 2 3 4 5 6 7

Output latch

Output 
selector

01234567

0 0 0
CKP
10

DAP
10

CKS
102

CKS
101

CKS
100

CSIC10  Serial clock selection register 10

Transmit data controller

Selection of serial clock

0

0

1

1

0

1

0

1

SCK10

SO10

SI10 input timing

SCK10

SO10

SI10 input timing

SCK10

SO10

SI10 input timing

SCK10

SO10

SI10 input timing

D7 D6 D5 D4 D3 D2 D1 D0

D7 D6 D5 D4 D3 D2 D1 D0

D7 D6 D5 D4 D3 D2 D1 D0

D7 D6 D5 D4 D3 D2 D1 D0

Specification of 
data transmission/reception timing

CSIM10 Serial Operation Mode Register 10
Address: FF80H, R/W, After reset: 00H

CSIE
10

TRM
D10

0
DIR
10

0 0 0

01234567

0: Receive mode 
(transmission disabled)

1: Transmit/receive mode

1: Operation 
enabled

0: MSB first
1: LSB first

CSO
T10

0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

fPRS/2
fPRS/4
fPRS/8
fPRS/16
fPRS/32
fPRS/64
fPRS/128
External clock input from SCK10

Address: FF81H
R/W
After reset: 00H

Transmit 
controller

Clock start/stop 
controller & clock 
phase controller

When setting an operation in 3-wire 
serial I/O mode

Take relationship with the other party of 
communication when setting the port 
mode register and port register.

0: Communication is  
stopped

1: Communication is 
in progress 
(Read only)

P11
P1
Port register 11

P
11

1

PM1
Port mode
register 1

0: Output, 1: Input

PM
11

1

PU1
Pull-up resistor

option register 1

PU
11

1

VDD

P11

SI10 

RxD0

Successive
approximation
register (SAR)

01234567

0 0 EGP5 EGP4 EGP3 EGP2 EGP1 EGP0

0 0 EGN5 EGN4 EGN3 EGN2 EGN1 EGN0

IF0L  Interrupt request flag register 0L
Address: FFE0H, R/W, After reset: 00H

01234567

SRE
IF6

PIF5 PIF4 PIF3 PIF2 PIF1 PIF0
LVI
IF

INTCSI10 signal

ANI2

PM
21

1
P
21

1

P2
Port
register 2PM2

Port 
mode
register 2

0: Output
1: Input

P21

P21

A/D port configuration
resister

2 1 0
ADP
C2

ADP
C1

ADP
C0

ADPC

00H, 01H: A/D
02H to 04H: port

PM
20

0
P
20

0

P2
Port
register 2PM2

Port 
mode
register 2

0: Output
1: Input

P20

P20

A/D port configuration
resister

2 1 0
ADP
C2

ADP
C1

ADP
C0

ADPC

00H: A/D
01H to 04H: port

ANI2

ANI0

P
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/T
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10
/T

O
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P01

P0
Port register 0

P
01
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PM0
Port mode register 0
0: Output
1: Input

PM
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1

PU0
Pull-up resistor
option register 0

PU
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1

VDD

P01

TI010

TO00

P00

P0
Port register 0

P
00

0

PM0
Port mode
register 0
0: Output, 1: Input

PM
00

0

PU0
Pull-up resistor
option register 0

PU
00

0

VDD

P00

TI000

P
00

/T
I0
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P
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E
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P120
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P12
Port register 12

P
120

0
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Port mode
register 12
0: Output, 1: Input
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0

PU12
Pull-up resistor
option register 12

PU
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0

VDD

INTP0

EXLVI

F
LM

D
0

CSIPR10
STPR0

<Pin Configuration (Top View) of 36-pin plastic FLGA (4x4)>

NCNote

P120/INTP0/
EXLVI 

P01/TI010/TO00 

ANI0/P20 

ANI3/P23 

NCNote

RESET 

FLMD0 

ANI1/P21 

ANI2/P22 

AVSS

AVREF

Pin Name

P122/X2/EXCLK
(/OCD0B)

VSS

REGC 

P10/SCK10/TxD0 

P12/SO10 

P11/SI10/RxD0 

P121/X1
(/OCD0A) 

VDD

P00/TI000 

P13/TxD6 

P14/RxD6 

P17/TI50/TO50 

Pin Name

EVSS

EVDD

P60/SCL0 

P15/TOH0 

P16/TOH1/INTP5 

P31/INTP2
(/OCD1A) 

NCNote

P33/TI51/TO51/
INTP4 

P61/SDA 

P30/INTP1 

P32/INTP3
(/OCD1B)

NCNote

Pin Name

F6D6B6

F5D5B5

F4D4B4

F3D3B3

F2D2B2

F1D1B1

E6C6A6

E5C5A5

E4C4A4

E3C3A3

E2C2A2

E1C1A1

Pin 
No.

Pin 
No.

Pin 
No.

S
e

lector

Option Byte

Address: 0081H/
1081H

Internal low-speed oscillator operation
0: Can be stopped by software
1: Cannot be stopped

Setting to 0080H/1080H
The combination of WDCS2 = WDCS1 = WDCS0 = 
0 and WINDOW1 = WINDOW0 = 0 is prohibited.

Selection of watchdog timer overflow time

Selection of the watchdog timer 
window open period (See WDT)

0: Counter operation 
disabled

1: Counter operation  
enabled

0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

1024/fRL (3.88ms)
2048/fRL (7.76ms)
4096/fRL (15.52ms)
8192/fRL (31.03ms)
16384/fRL (62.06ms)
32768/fRL (124.12ms)
65536/fRL (248.24ms)
131072/fRL (496.48ms)

Supply for the internal low-speed Oscillation clock
If LSROSC = 0, the count clock is not supplied to 
the watchdog timer in the HALT and STOP modes. 

When 8-bit timer H1 operates with the internal 
low-speed oscillation clock, the count clock is 
supplied to 8-bit timer H1 even in the HALT/STOP 
mode.

When the boot swap operation is used
When the boot swap operation is used 
during self-programming, 0080H to 
0084H are switched to 1080H to 1084H. 
Therefore, set values that are the same 
as those of 0080H  to 0084H to 1080H
to 1084H in advance.

Address: 0080H/
1080H

0
WIN

DOW1
WIN

DOW0
WDT
ON

WD
CS2

WD
CS1

WD
CS0

LSR
OSC

01234567

01234567

0 0 0 0 0 0 0
POC

MODE

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0
OCD
EN1

OCD
EN0

2.7 V/1.59 V POC mode

2.7 V/1.59 V POC mode

A
N

I3/P
23

A
N

I2/P
22

Note It is recommended to connect NC to VSS.

(2.7 V ≤ AVREF ≤ 5.5 V, LV0 = 0)

(2.3 V ≤ AVREF < 5.5 V, LV0 = 1)

( ): fRL = 264 kHz (MAX.)

Internal low-speed oscillator operation
If LSROSC = 1, the low-speed oscillator 
cannot be controlled.

Setting to 0081H/1081H
POCMODE can only be written by using a 
dedicated flash memory programmer. 
It cannot be set during self-programming or 
boot swap operation during self-programming

(at this time, 1.59 V POC mode (default) is set). 
However, because the value of 1081H is 
copied to 0081H during the boot swap
operation, it is recommended to set a value 
that is the same as that of 0081H to 1081H 
when the boot swap function is used.

Setting to 0082H/1082H and 0083H/1083H
Be sure to set 00H to 0082H/1082H and 0083H/
1083H, as these addresses are reserved areas.

Address: 0082H/
1082H

Address: 0083H/
1083H

Address: 0084H/
1084H

Selection of  POC mode
0: 1.59 V POC mode
1: 2.7 V/1.59 V POC mode

Setting to 0084H/1084H
To use the on-chip debug 
function with a product equipped 
with the on-chip debug function, 

set 02H or 03H to 0084H/1084H. 
Be sure to set 00H to 0084H/
1084H for products not equipped 
with the on- chip debug function.

On-chip debug operation control

0
1
0

1

0
0
1

1

Operation disabled
Setting prohibited
Operation enabled. Does not erase data 
of the flash memory in case authentication 
of the on-chip debug security ID fails.
Operation enabled. Erases data of the 
flash memory in case authentication of the 
on-chip debug security ID fails.

Example of description of the software for setting the option 
bytes.

OPT      CSEG  AT 0080H
OPTION: DB  30H; Setting of watchdog timer 

DB  00H; 1.59 V POC mode
DB  00H; Reserved area
DB  00H; Reserved area
DB  00H; On-chip debug operation

; disabled

Selection of  the count clock
Do not apply the following 
setting when setting PRM001 
and PRM000 to 1 and 1, 

respectively.
Clear & start mode entered by 
the TI000 pin valid edge
Setting the TI000 pin as a 
capture trigger

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.

Caution for capture trigger
To ensure that the capture 
operation is performed properly, 
the capture trigger requires a 

pulse two cycles longer than the 
count clock selected by PRM00.

0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

No change

Condition (A)
Conditions (A)+(B)

–

Condition (A)
Conditions (A)+(B)

Not generated

(In the case of 
compare)
Generated on 
condition (A)
(In the case of 
capture)
Generated on 
capture trigger of 
CR000 or CR010

Operation stops (Cleared 
TM00 to 0)
Free-running timer mode

Clear & start occurs on valid 
edge of TI000 pin
Clear & start occurs on match 
between TM00 and CR000

Selection of operation mode 
and clear mode

Selection of TO00 
inversion timing

Interrupt request 
generation

Timer output F/F status setting
0  0  No change
0  1  Timer output F/F reset (0)
1  0  Timer output F/F set (1)
1  1  Setting prohibited

Selection of Count clock
0  0   fPRS

0  1   fPRS/4 
1  0   fPRS/256
1  1   TI000 valid edge

Selection of TI010 valid edge 
0  0  Falling edge
0  1  Rising edge
1  0  Setting prohibited
1  1  Both falling and rising edges

Selection of TI000 valid edge
0  0  Falling edge
0  1  Rising edge
1  0  Setting prohibited
1  1  Both falling and rising edges

Action for a system where VDD fluctuates for a certain period 
in the vicinity of LVI detection voltage
(1) When used as reset, the system may be repeatedly reset and released 

from the reset status. After releasing the reset signal, wait for the supply 
voltage fluctuation period of each system by means of a software 
counter that uses a timer, and then initialize the ports.

(2) When used as interrupt, interrupt requests may be frequently generated. 
Wait for the supply voltage fluctuation period, confirm that "VDD ≥ LVI 
detection voltage" when detecting the falling edge of VDD, or “VDD < LVI 
detection voltage” when detecting the rising edge of VDD, using LVIF, 
and clear LVIIF (bit 0 of IF0L) to 0.

When used as reset

• After set LVIMK
(bit 0 of MK0L) to 1, and 
then set LVIM, 

wait for 10 µs (MAX.).
When LVIMK = 0, 
an interrupt may be 
generated during wait time. 

• If VDD ≥ LVI detection 
voltage when LVIMD is 
set to 1,  an internal reset 
signal is not generated.

• 1.59 V POC mode
When VDD rises and exceeds 1.59 V
±0.15 V, it is judged that the power is on, 
then the reset status is released.
When VDD drops and becomes lower 
than 1.59 V ±0.15 V, a reset signal is 
generated.

• 2.7 V/1.59 V POC mode
When VDD rises and exceeds 2.7 V 
±0.2 V, it is judged that the power is on, 
then the reset status is released.
When VDD drops and becomes lower than 
1.59 V ±0.15 V, a reset signal is 
generated.

Internal reset signal generated in the POC circuit
If an internal reset signal is generated in the POC 
circuit, RESF is cleared to 00H.

FLMD0 pin
Connect FLMD0 to VSS in the normal 
mode. Input a high level to FLMD0 
during self-programming.

Reset source

• External reset input via RESET pin
• Internal reset by watchdog timer program loop 

detection
• Internal reset by comparison of supply voltage 

and detection voltage of power-on-clear (POC) 
circuit

• Internal reset by comparison of supply voltage 
and detection voltage of low-power-supply 
detector (LVI)

For an external reset
Input a low level for 10 µ s or more 
to the RESET pin.

Reset by LVI circuit
LVI circuit is not cleared in the case 
of are set by LVI circuit.

Reading from RESF
Do not read data by a 1-bit memory 
manipulation instruction.

Software interrupt
Do not use the RETI instruction for restoring from the 
software interrupt.

BRK instruction
The BRK instruction is not one of the 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.

Transmission

Reception
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(Land pad)

(Aperture of
solder resist)
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φ
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1630

1

M

S

S

V

30-PIN PLASTIC SSOP (7.62mm (300))

detail of lead end

NOTE

Each lead centerline is located within 0.13 mm of its 
true position (T.P.) at maximum material condition.

ITEM DIMENSIONS
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E

F

G

H

I

J

L

M

N

D

0.30

0.65 (T.P.)

0.10±0.05

1.30±0.10

1.20

8.10±0.20

6.10±0.10

1.00±0.20

0.50

0.13
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P 3°+5°
−3°
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0.25 MAX.

W 0.15 MAX.
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P30
P3
Port register 3

P
30

0

PM3
Port mode
register 3

0: Output, 1: Input

PM
30

0

PU3
Pull-up resistor

option register 3

PU
30

0

VDD

P30

INTP1
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S

13

V
D

D

14

Regulator

P
31/IN

T
P

2(/O
C

D
1A

)

17

P31

P31

P3
Port register 3

P
31

1

PM3
Port mode
register 3

0: Output, 1: Input

PM
31

1

PU3
Pull-up resistor

option register 3

PU
31

1

VDD

INTP2

REGC pin
Connect this pin to VSS via a capacitor
(0.47 to 1 µ F: recommended).

P
17/T

I50/T
O

50

19

P17
P1
Port register 1

P
17

7

PM1
Port mode register 1

0: Output, 1: Input PM
17

7

PU1
Pull-up resistor

option register 1

PU
17

7

VDD

P17

P
12

1/
X

1(
/O

C
D

0A
)

P
12

2/
X

2/
E

X
C

LK
(/

O
C

D
0B

)

P122

P122
P12
Port register 12

P
122

2

PM12
Port mode
register 12
0: Output, 1: Input

PM
122

2

EXCLK

P121
P12
Port register 12

P
121

1

PM12
Port mode
register 12
0: Output, 1: Input

PM
121

1

P121

P-chN-ch

EX
CLK

OSC
SEL

7      6
OSCCTL
Clock 
operation 
mode 
select 
register

P121/X1 pin, P122/X2/EXCLK pin
P121/X1 and P122/X2/EXCLK are 
set in I/O port mode after release 
of reset.

X2

Remark Pin names in parentheses [ ]  are only for µ PD78F0503DA (products with on-chip debug function).
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P
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P16
P1
Port register 1

P
16

6

PM1
Port mode register 1

0: Output, 1: Input PM
16

6

PU1
Pull-up resistor

option register 1

PU
16

6

VDD

P16

INTP5

P
32/IN

T
P

3(/O
C

D
1B

)

16

P32

P32

P3
Port register 3

P
32

2

PM3
Port mode
register 3

0: Output, 1: Input

PM
32

2

PU3
Pull-up resistor

option register 3

PU
32

2

VDD

INTP3

P
15/T

O
H

0

21

P15
P1
Port register 1

P
15

5

PM1
Port mode register 1

0: Output, 1: Input PM
15

5

PU1
Pull-up resistor

option register 1

PU
15

5

VDD

P15

TI50

TOH1

TOH0

TMC
516 

LVS
51

TCE
51

TM51
8-bit timer counter 51

CR51
8-bit timer compare 
register 51

01234567Address: FF41H
R/W 
After reset: 00H

0 0
LVR
51

TMC
511

TCE
51

TMC51
8-bit timer mode control 
register 51

01234567Address: FF43
R/W 
After reset: 00H

0: Timer operation stopped
(Counter is cleared to 0.)

1: Timer operation enabled

Timer output 
F/F status 
(Write only)
0  0   No change
0  1   Clear F/F (0)
1  0   Set F/F (1)
1  1   Setting 

prohibited

TM51 – 8-bit Timer/Event Counter 51

01234567

Address: FF1FH
Read 
After reset: 00H

Compare

01234567

0: Output disabled (Output is low level)
1: Output enabled

0: Match & clear mode
1: PWM mode

S
e

lector

TCL510,
TCL511,
TCL512

fPRS

fPRS/2

fPRS/16

fPRS/64

fPRS/256

fPRS/4096

0 0 0 0 0
TCL
512

TCL
511

TCL
510

Count clock selection

Address: FF8CH
R/W 
After reset: 00H

TCL51
Timer clock selection register 51

0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

TI51 pin falling edge
TI51 pin rising edge
fPRS

fPRS/2
fPRS/16
fPRS/64
fPRS/256
fPRS/4096

Rewriting to CR51
Except in PWM mode,
do not write other values 
to CR51 during operation.

Rewriting to TCL51
When rewriting TCL51 to 
other data, stop the timer 
operation beforehand.

INTTM51 signalMatch

• X1 oscillation (crystal or ceramic oscillation)

To the watchdog timer 
and the 8-bit timer H1

• External clock input

(2) Internal high-speed oscillation clock

-1 to 20 MHz
-Oscillation can be stopped 
by the STOP instruction

-1 to 20 MHz
-Oscillation can be stopped by 
the STOP instruction

-P121/X1 pin can be used for 
port function

-8 MHz (TYP.)
-Oscillation can be stopped by 
the STOP instruction

-P121/X1, P122/X2/EXCLK pins 
can be used for port functions

1/1 1/2 1/4

Peripheral 
hardware clock

CPU clock

RCM  Internal oscillation mode register
Address: FFA0H, R/W, After reset: 80H
0: Internal low-speed oscillator oscillating,
1: Internal low-speed oscillator stopped

Option byte
Address: 0080H/1080H

0
LSR
OSC

0: Can be stopped by software,
1: Cannot be stopped

PCC

OSTCTL,
MSTOP bit

X1/P121

X2/P122/
EXCLK

Vss

EXCLK/P122/
X2

Vss

External
clock

P121/X1

P122/X2/
EXCLK

Vss

Can be used 
for port function

Can be used 
for port function

fCPU

fRL

Internal low-speed oscillator (240 kHz (TYP.))

LSR
STOP

1

<Main system clock>
(1) Internal high-speed system clock

Internal high-speed oscillator 
(8 MHz (TYP.))

RCM  Internal oscillation mode register
Address: FFA0H, R/W, After reset: 80H

0: Internal high-speed oscillator oscillating
1: Internal high-speed oscillator stopped

RS
TOP

0

RS
TS

7

0: Waiting for accuracy stabilization of internal high-
speed oscillator.

1: Stability operating of internal high-speed oscillator 
(Read only)

fX
fEXCLK

Selector

fX
H

MCM   

fX
P

1/16

MOC  Main OSC control register

Address: FFA2H
R/W
After reset: 80H

01234567

0 00 0 0 0
MS

TOP
0

0: X1 oscillator operating or external clock from EXCLK pin is enabled
1: X1 oscillator stopped or external clock from EXCLK pin is disabled

1/8

Selector

Selector

fPRS

High-speed system 
clock operation mode
0   1  X1 oscillation
1   1  External clock input
X   0  P121 and P122 pins 

can be used for I/O port

01234567

OSCCTL  Clock operation mode select register

Address: FF9FH
R/W
After reset: 00H

0 0 0 0 0
AM
PH

EXC
LK

OSC
SEL

Operating frequency control
0: 1 MHz ≤ fXH ≤ 10 MHz
1: 10 MHz < fXH ≤ 20 MHz

Can be used 
for port function

P121/X1

If the high-speed system clock 
oscillation frequency exceeds 10 MHz

Set AMPH to 1 before setting the 
peripheral functions after a reset 
release.

fR
H

Selection of the main system clock
If the high-speed system clock is set as 
the main system clock, a clock other than 
the high-speed system clock cannot be 

set as the peripheral hardware clock.

Clock generator operation when power supply voltage is turned on
• If the voltage rises with a slope of less than 0.5 V/ms (MIN.) from power application until the voltage reaches 1.8 V, input

a low level to the RESET pin from power application until the voltage reaches 1.8 V, or set the 2.7 V/1.59 V POC mode 
by using the option byte (POCMODE = 1).

• A voltage oscillation stabilization time of 1.93 to 5.39 ms is required after the supply voltage reaches 1.59 V (TYP.). If the 
supply voltage rises from 1.59 V (TYP.) to 2.7 V (TYP.) within 1.93 ms, the power supply oscillation stabilization time of 0 
to 5.39 ms is automatically generated before reset processing.

OSTS  Oscillation stabilization time select register

Address: FFA4H
R/W
After reset: 05H

Address: FFA3H
Read
After reset: 00H

OSTC  Oscillation stabilization time counter status register

01234567

Oscillation stabilization time 
after the STOP mode is released

0 0 0 0 0
OST
S2

OST
S1

OST
S0

Setting OSTS is valid only 
when X1 oscillation (crystal 
or ceramic oscillation) is 
selected as CPU clock.

01234567

00 0
MOS
T11

MOS
T13

MOS
T14

MOS
T15

MOS
T16

Oscillation stabilization time status of X1 
oscillation (crystal or ceramic oscillation)

0
0
1
1
1

0
0
0
1
1

2048 clocks min.
8192 clocks min.
16384 clocks min.
32768 clocks min.
65536 clocks min.

0
0
0
0
1

1
1
1
1
1

0
1
1
1
1

0
0
0
1
1

0
1
1
0
0

1
0
1
0
1

2048 clocks
8192 clocks
16384 clocks
32768 clocks
65536 clocks

Cautions for OSTC
• After the above time has elapsed, the bits are set 

to 1 in order from MOST11 and remain 1.
• Only the status up to the oscillation stabilization 

time set by OSTS is set to OSTC after STOP mode is 
released.

Cautions for OSTS
• To set the STOP mode when the X1 clock is used

as the CPU clock, set OSTS before executing the
STOP instruction.

• Do not change the value of the OSTS register during 
the X1 clock oscillation stabilization time.

Conditions before the clock oscillation is stopped and flag settings

Clock               Conditions before clock oscillation is      flag settings
stopped (External clock input disabled)

RSTOP=1Internal 
high-speed 
oscillation 
clock

• MCS =1 or CLS = 1 (The CPU is operating on a  
clock other than the internal high-speed
oscillation clock.)

• Stop peripheral hardware that is operating on 
the internal high-speed oscillation clock.

High-speed 
system 
clock

• MCS =0 or CLS = 1 (The CPU is operating on a  
clock other than the high-speed system clock.)

• Stop peripheral hardware that is operating on 
the high-speed system clock.

MSTOP=1

01234567
MCM  Main clock mode register

Address: FFA1H
R/W
After reset: 00H

0 0 0
XS
EL

MCS
MC
M0

0 0

Main system clock (fXP) status
0: Operates with internal 

high-speed oscillation clock
1: Operates with high-speed 

system clock
(Read only)

fPRS

01234567

PCC  Processor clock control register

Address: FFFBH
R/W
After reset: 01H

0 0
PCC

2
PCC

1
PCC

0
0

fXP

fXP/2
fXP/4
fXP/8
fXP/16

0  0  0
0  0 1
0  1  0
0  1  1
1  0  0

CPU clock divisor

XSEL flag
XSEL can be changed 
only once after a reset 
release.

0 0

IICE0 setting
The start condition is detected 
immediately after I2C is enabled to 
operate (IICE0 = 1) while the SCL0 line 

is at high level and the SDA0 line is at low 
level. Immediately after enabling I2C to 
operate (IICE0 = 1), set LREL0 (1) by 
using a 1-bit memory manipulation 
instruction.

C
lock co

ntroller

fPRS

SVA0  Slave address register 0
Address: FFA7H  R/W After reset: 00H

0

7 6 5 4 3 2 1 0

0: Address does not match
1: Address match

IICX0  IIC function expansion register 0
Address: FFA9H  R/W After reset: 00H

CLX
0

7 6 5 4 3 2 1 0
CLX

0

7 6 5 4 3 2 1 0

CL
01

SMC
0

CL
00

DAD
0

CLD
0

00

7 6 5 4 23 1 0
DFC

0
CL
01

SMC
0

CL
00

DAD
0

CLD
0

00

7 6 5 4 23 1 0
DFC

0

IICCL0  IIC clock selection register 0
Address: FFABH  R/W After reset: 00H

Detection of SCL0 pin 
level (Read only)
0: Low level
1: High level

0: Digital filter off
1: Digital filter on

(only in high-speed 
mode)

Detection of SDA0 pin 
level (Read only)
0: Low level
1: High level

0: Generate ST
1: ST generation unsuccessful. 

Clear STT0 flag
(Read only)

0: Bus release status
1: Bus communication 

status
(Read only)

0: Enable generation of ST 
upon detection of SP

1: Enable generation of ST 
without detecting SP

0: Enable communication
reservation

1: Disable communication 
reservation

IICF0  IIC flag register 0
Address: FFABH  R/W After reset: 00H

ST
CEN

0
IIC

RSV
00

IIC
BSY

STC
F

7 6 5 4 23 1 0

0

0: Normal operation
1: Standby mode

Generation of interrupt 
request when SP is detected
0: Disable
1: Enable

0: SP is not generated.
1: SP is generated.

0: Disable acknowledgment
1: Enable acknowledgment

0: Stop operation
1: Enable operation

0: Do not cancel wait
1: Cancel wait

0: Do not generate ST
1: When bus is released

→ Generate ST
When a third party is communicating 
and communication reservation is 
enabled
→ reserve ST generation
When a third party is communicating 
and communication reservation is 
disabled
→ STCF is set to 1 and STT0 is 
cleared (0). No ST is generated.
In the wait state

→ Generates RST after releasing the wait.

Timing of interrupt request generation
0: At the eighth clock’s falling edge
1: At the ninth clock’s falling edge

IICC0  IIC control register 0
Address: FFA6H  R/W After reset: 00H

IICE
0

LRE
L0

WRE
L0

SPIE
0

WTI
M0

ACK
E0

STT
0

SPT
D0

01234567

INTIIC0 signal

ST:   Start condition
RST: Restart condition
SP:   Stop condition

IIC0 - Serial Interface IIC
Writing data to IIC0

Do not write data to IIC0 during 
data transfer.

IIC0  IIC shift register 0
Address: FFA5H  R/W After reset: 00H

7 6 5 4 3 2 1 0

E
nd

 o
f 

tr
an

sm
is

si
on

/
re

ce
pt

io
n

Interrupt 
controller

IICS0  IIC status register 0
Address: FFAAH Read After reset: 00H

MST
S0

ALD
0

EXC
0

COI
0

TRC
0

ACK
D0

STD
0

SPD
0

01234567

0:Extension code was not received.
1:Extension code was received.

0:Receive status
1:Transmit status

0:Acknowledge was not detected.
1:Acknowledge was detected.

0:Slave device 
communication 
or standby status

1:Master device 
communication status

0:This status indicates the 
arbitration result was not a 
“loss”.

1:This status indicates the 
arbitration result was a “loss”.

0:ST was not detected.
1:ST was detected.

0:SP was not detected.
1:SP was detected.

CL
X0

0
0
0
0
0
1
1

SM
C0

0
0
0
1
1
1
1

CL
01

0
0
1
0
1
0
1

Selection 
Clock
(fW)
fPRS/2
fPRS/2
fPRS/4
fPRS/2
fPRS/4
fPRS/2
fPRS/4
Setting prohibited

CL
00

0
1
0
X
0
X
0

Transfer 
Clock
(fW/m)
fW/44
fW/86
fW/86
fW/24
fW/24
fW/12
fW/12

Settable fW
Range

2 to 4.19 MHz
4.19 to 

8.38 MHz
4 to 8.38 MHz

4 to 4.19 MHz

Operation 
Mode

Normal
mode

High-
speed
mode

Other than above

Processor Registers

01234567

0123456789101112131415

01234567

01234567

01234567

01234567

01234567

01234567

01234567

AX

CB

ED

LH

General-purpose registers (When two of them are connected, the connected registers can 
be used as a 16-bit register.)

0123456789101112131415

Program counter

Z
RBS

1
AC

RBS
0

0 ISP CYIE

PSW
Program status word
After reset: 02H

01234567

Interrupt enabled
0: Interrupt disabled (DI),
1: Interrupt enabled (EI)

Auxiliary
carry flag
(carry 
from bit 3)
0: Non-

existent,
1: Existent

Zero flag
0: Used to be a value other than 0, 1:Used to be 0

Carry flag
0: Non-existent, 
1: Existent

SP  Stack pointer

Selection of one of register banks 0 to 3

In-service priority flag
0: Low-priority interrupts disabled,
1: All maskable interrupts enabled

0: MSB first
1: LSB first

1: SBF reception 
trigger

TXB6  Transmit buffer register 6
Address: FF0BH, R/W, After reset: FFH

01234567

01234567

ASICL6  ASI control register 6

SBR
F6

SBR
T6

SBT
T6

SBL
62

SBL
61

SBL
60

DIR
6

TXD
LV6

01234567

Inverting TxD6 output
0: Normal output, 
1: Inverted output

SBF transmission 
output width 
control

1: SBF transmission 
trigger

1: SBF reception in progress
(Read only)

End of transmission

Address: FF58H
R/W
After reset: 16H

INTST6 signal

RXS6  Receive shift register 6

01234567

RXB6  Receive buffer register 6
Address: FF0AH, Read, After reset: FFH

01234567

Address: FF50H
R/W
After reset: 01H

POW
ER6

TXE
6

RXE
6

PS
61

PS
60

CL
6

SL
6

ISR
M6

01234567

In case of error
0: INTSRE6 occurs 
1: INTSR6 occurs

0: Number of stop bits = 1
1: Number of stop bits = 2

1: Transmission enabled

1: Reception enabled

1: Operation enabled

ASIS6  ASI reception error status register 6
Address: FF53H, Read, After reset: 00H

0 0 0 0 0
PE
A6

FE
6

OVE
6

01234567

1: Overrun error

1: Framing error
1: Parity errorReading from 

this register 
clears this 
register to 00H.

End of reception

Error occurrence Error
detector

0: Character length of 
data = 7 bits

1: Character length of 
data = 8 bits

INTSRE6 signal

INTSR6 signal

0 0 0 0 0 0
TXB
F6

TXS
F6

01234567

Transmit shift register data flag
1: if data is transferred from transmit buffer register 6 (TXB6)

(if data transmission is in progress)

Transmit buffer data flag
1: If data is written to transmit buffer register 6 

(TXB6) (if data exist in TXB6)

CKSR6  Clock selection resister 6

0 0 0 0
TPS
63

TPS
62

TPS
61

TPS
60

01234567

When this 4-bit value is L, the base clock (fXCLK6) is fPRS/2L

(L = 0 to 10 (12 or more must not be set)).
If L = 3, the clock is fPRS/8. If L = 7, the clock is fPRS/128.
Only when L = 11, the TM50 output is selected as the clock.

MLD
67

MLD
66

MLD
65

MLD
64

MLD
63

MLD
62

MLD
61

MLD
60

01234567

When this 8-bit value is k, the divided frequency is fXCLK6/k 
(fXCLK6 is a clock frequency set by CKSR6(Clock selection register 6). 
k = 4 to 255 (3 or less must not be set) ).
If k = 8, the divided frequency is fXCLK6/8. If k = 252, it is
fXCLK6/252. The baud rate value is fXCLK6/k divided by 2. 

BRGC6  Baud rate generator control register 6

Address: FF56H
R/W
After reset: 00H

Address: FF57H
R/W
After reset: FFH

Address: FF55H
Read
After reset: 00H

Continuous Transmission Function
Transmission can be continued 
without disruption even during
an interrupt period, by writing the 

next data to transmit shift register 
(TXS6)after data has been shifted 
from transmit buffer register (TXB6) 
to the TXS6 register.

LIN (Local Interconnect Network)
UART6 supports the LIN bus, which is
mainly used for automotive networks.
In LIN reception, wakeup signals are

detected by an external interrupt (INTP0), and 
the SF length is measured by a 16-bit timer 
(TM00). However this interrupt and timer do not 
have to be connected externally because of
internal switching by the ISC register.

UART6 – Asynchronous Serial Interface

When using the TM50 output 
(TO50) as the base clock
It is not necessary to enable the 

TO50 pin as a timer output pin.

0  0   No parity 
0  1   0 parity
1  0   Odd parity
1  1   Even parity

TxD6 output inversion
To use the TxD6 output inversion 
function, the reception side must 
be ready for reception of inverted data.

Setting again to TXE6, RXE6
TXE6 and RXE6 are synchronized by the base clock 
(fXCLK6) set by CKSR6. To enable transmission or 
reception again, set TXE6 or RXE6 to 1 at least two 

clocks of base clock after TXE6 or RXE6 has been 
cleared to 0. If TXE6 or RXE6 is set within two clocks of 
base clock, the transmission circuit or reception circuit 
may not be initialized.

Writing to TXB6
• Do not write data to TXB6 when TXBF6 is 1.
• Set transmit data to TXB6 at least one base 

clock (fXCLK6) after setting TXE6 = 1. TXS6  Transmit shift register 6

ISC  Input switch control register

0 0 0 0 0 0
ISC
1

ISC
0

01234567

Selection of TI000 input source
0: TI000 (P00), 1: RxD6 (P14)

Selection of INTP0 input source
0: INTP0 (P120), 1: RxD6 (P14)

Cautions for continuous transmission
• Write the first transmit data (first byte) to TXB6. Be sure 

to check that the TXBF6 flag is “0”. If so, write the next 
transmit data (second byte) to TXB6. If data is written to 

TXB6 while TXBF6 is “1”, the transmit data cannot be 
guaranteed.
• To initialize the transmission unit upon completion of 

continuous transmission, be sure to check that TXSF6 is “0”
after generation of the transmission completion interrupt, and
then execute initialization. If initialization is executed while 
TXSF6 is “1”, the transmit data cannot be guaranteed. 

TO50

TMH1
8-bit timer
counter H1

Match

7 6 5 4 3 2 1 0

CMP11
8-bit timer H
compare register 11

7 6 5 4 3 2 1 0
Address: FF1BH
R/W
After reset: 00H

Output
controller

7 6 5 4 3 2 1 0
CKS
12

CKS
11

CKS
10

TMM
D11

TMM
D10

TOL
EV1

TO
EN1

TMH
E1

Address: FF6CH
R/W
After reset: 00H

0: Disables output,
1: Enables output

0: Low level timer output,
1: High level timer output

0: Stops timer count operation 
(counter is cleared to 0)

1: Enables timer count operation 
(count operation started by 
inputting clock)

0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

fPRS

fPRS/4
fPRS/16
fPRS/64
fPRS/4096
fRL/128
fRL/512
fRL

TMHMD1
8-bit timer H
mode register 1

Selection of 
count clock

S
e

lector

fPRS
fPRS/4
fPRS/16
fPRS/64
fPRS/4096
fRL/128
fRL/512
fRL

0  0   Low-level output
0  1   High-level output at rising edge of 

INTTM51 signal input
1  0   Low-level output
1  1   Carrier pulse output at rising edge of 

INTTM51 signal input

0 0 0 0
RMC

1
NRZ
B1

NRZ
1

0
Address: FF6DH
R/W
After reset: 00H

0: Carrier output disabled status 
(low-level status)

1: Carrier output enabled status 
(RMC1 = 1: Carrier pulse output, 
RMC1 = 0: High-level status)
(Read only)

TMCYC1
8-bit timer H carrier control register 1

7 6 5 4 3 2 1 0

TMH1 – 8-bit Timer H1

Carrier generator 
function

The carrier clock is 
generated by the 
8-bit timer H1 (set 

a low-level width by 
CMP01 and a high-
level width by CMP11), 
and it is output in the 
cycle set by the 8-bit 
timer/event counter 51.

Match

CMP01
8-bit timer H
compare register 01

7 6 5 4 3 2 1 0Address: FF1AH
R/W
After reset: 00H

Timer operation mode
0  0   Interval timer mode
0  1   Carrier generator mode
1  0   PWM output mode
1  1   Setting prohibited

PWM (pulse wise
modulator generator)
function

This function 
outputs pulses 
by setting CMP01 

as the cycle value and 
CMP11 as the duty 
value.

Rewriting to CMP01
CMP01 cannot be 
rewritten during timer 
count operation. CMP01 

can be refreshed (the same 
value is written) during 
timer count operation.

INTTMH0 signal

TMH0
8-bit timer
counter H0

CMP00
8-bit timer H
compare register 00

7 6 5 4 3 2 1 0

Match

7 6 5 4 3 2 1 0

Address: FF18H
R/W
After reset: 00H

CMP10
8-bit timer H
compare register 10

7 6 5 4 3 2 1 0
Address: FF19H
R/W
After reset: 00H

Output
controller

7 6 5 4 3 2 1 0
CKS
02

CKS
01

CKS
00

TMM
D01

TMM
D00

TOL
EV0

TO
EN0

TMH
E0

Address: FF69H
R/W
After reset: 00H

0: Disables output,
1: Enables output

0: Low level timer output,
1: High level timer output

0: Stops timer count operation (counter is cleared to 0),
1: Enables timer count operation (count operation 

started by inputting clock)

0
0
0
0
1
1

0
0
1
1
0
0

0
1
0
1
0
1

fPRS

fPRS/2
fPRS/4
fPRS/64
fPRS/1024
TM50 output

TMHMD0
8-bit timer H
mode register 0

Selection of count clock

S
e

lector

fPRS
fPRS/2
fPRS/4
fPRS/64
fPRS/1024

Match

TO50

When using the 
TM50 output (TO50)

It is not necessary to 
enable the TO50 pin 
as a timer output pin.

TMH0 – 8-bit Timer H0

Timer operation mode
0  0   Interval timer mode
1  0   PWM output mode
X  1   Setting prohibited

Rewriting to CMP00
CMP00 cannot be 
rewritten during timer 
count operation. 

CMP00 can be refreshed 
(the same value is written) 
during timer count operation.

PWM (pulse wise
modulator generator)
function

This function 
outputs pulses 
by setting CMP00 

as the cycle value and 
CMP10 as the duty 
value.

0

TMC
506 

LVS
50

TCE
50

TM50
8-bit timer counter 50

CR50
8-bit timer compare 
register 50

01234567Address: FF17H
R/W
After reset: 00H

0 0
LVR
50

TMC
501

TCE
50

TMC50
8-bit timer mode control 
register 50

01234567Address: FF6BH
R/W
After reset: 00H

0: Timer operation stopped
(Counter is cleared to 0.)

1: Timer operation enabled

Timer output 
F/F status 
(Write only)
0  0   No change
0  1   Clear F/F (0)
1  0   Set F/F (1)
1  1   Setting 

prohibited

TM50 – 8-bit Timer/Event Counter 50

01234567Address: FF16H
Read
After reset: 00H

TCL500,
TCL501,
TCL502Compare

Match

0 0 0 0
TCL
502

TCL
501

TCL
500

01234567

Count clock selection

0: Output disabled (Output is low level)
1: Output enabled

In other modes         Active level in PWM mode
0    Inversion operation                  Active-high              

disabled
1    Inversion operation                  Active-low

enabled

0: Match & clear mode
1: PWM mode

Address: FF6AH
R/W
After reset: 00H

fPRS

fPRS/4
fPRS/2

fPRS/64

fPRS/256

fPRS/8192

TCL50
Timer clock selection register 50

S
e

lector

0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

TI50 pin falling edge
TI50 pin rising edge
fPRS

fPRS/2
fPRS/4
fPRS/64
fPRS/256
fPRS/8192

Rewriting to CR50
Except in PWM mode,
do not write other values 
to CR50 during operation.

Rewriting to TCL50
When rewriting TCL50 to 
other data, stop the timer 
operation beforehand.

Memory map

FFFFH

FD00H
FCFFH

FB00H
FAFFH

0000H

FC00H
FBFFH

5FFFH
3FFFH

7FFFH

(with on-chip debug function)

Reserved

Flash memory
32 KB

Internal high-speed RAM
1024 bytes

Special function resisters 
(SFR)  256 bytes

µ PD78F0503A

Vector table area

CALLT table area

Option byte area
(0080H to 0084H)

CALLF entry area

Program area

Program area

Program area

Option byte area
(1080H to 1084H)

Reserved

Flash memory
24 KB

Internal high-speed RAM
1024 bytes

Special function resisters 
(SFR)  256 bytes

µ PD78F0502A

Vector table area

CALLT table area

Option byte area
(0080H to 0084H)

CALLF entry area

Program area

Program area

Program area

Option byte area
(1080H to 1084H)

Reserved

Flash memory
16 KB

Special function resisters 
(SFR)  256 bytes

µ PD78F0501A

Vector table area

CALLT table area

Option byte area
(0080H to 0084H)

CALLF entry area

Program area

Program area

Program area

Option byte area
(1080H to 1084H)

Internal high-speed RAM
768 bytes

1FFFH

0FFFH

Boot
Cluster

1

Boot
Cluster

0

Reserved

Flash memory
32 KB

Internal high-speed RAM
1024 bytes

Special function resisters 
(SFR)  256 bytes

µ PD78F0503DA

Vector table area

CALLT table area

Option byte area
(0080H to 0084H)

CALLF entry area

Program area

Option byte area
(1080H to 1084H)

Program area

On-chip debug security
ID setting area

(0085H to 008EH)

On-chip debug security
ID setting area

(1085H to 108EH)

Program area

Reserved

Flash 
memory

8 KB

Special function resisters 
(SFR)  256 bytes

µ PD78F0500A

Option byte area
(1080H to 1084H)

Vector table area

CALLT table area

Option byte area
(0080H to 0084H)

CALLF entry area

Program area

Program area

Program area

Internal high-speed RAM
512 bytes

FF00H
FEFFH

1FFFH

P14
P1
Port register 1

P
14

4

PM1
Port mode register 1

0: Output, 1: Input
PM
14

4

PU1
Pull-up resistor

option register 1

PU
14

4

VDD

P14

P13
P1
Port register 1

P
13

3

PM1
Port mode register 1

0: Output, 1: Input PM
13

3

PU1
Pull-up resistor

option register 1

PU
13

3

VDD

P13

TxD6

RxD6

P
13/T

xD
6

P
14/R

xD
6

8

15

P33

P33

P3
Port register 3

P
33

3

PM3
Port mode 
register 3
0: Output, 1: Input

PM
33

3

PU3
Pull-up resistor
option register 3

PU
33

3

VDD

INTP4

P
33

/T
I5

1/
T

O
51

/IN
T

P
4

P61

P61

P6
Port
register 6

P
61

1

PM
61

1
PM6
Port mode register 6
0: Output, 1: Input

N-ch

VSS

P60

P60

P6
Port
register 6

P
60

0

PM
60

0
PM6
Port mode register 6
0: Output, 1: Input

N-ch

VSS

P
60

/S
C

L0
P

61
/S

D
A

0

SCL0

SCL0

SDA0

SDA0

TI51

TO51

INTTM50 signal

22

23

INTTMH1 signal

TO50

0123456789ABCDEF

Vector Table Area, CALLT Table Area, and CALLF Entry Area

Reset (RESET input, 
POC, LVI, WDT)Reserved

Low-voltage detection
INTLVI

External interrupt 5
INTP5

External interrupt 4
INTP4

16-bit timer 00
INTTM010

UART6 reception 
error  INTSRE6

CALLT1 CALLT0

CALLT11 CALLT9 CALLT8CALLT14 CALLT13

CALLT19 CALLT18 CALLT17 CALLT16CALLT23 CALLT22 CALLT21

CALLT27 CALLT26 CALLT25 CALLT24CALLT31 CALLT30 CALLT29

000xH

001xH

002xH

003xH

004xH

005xH

006xH

007xH

008xH

Reserved Reserved

Reserved Reserved 8-bit timer 51
INTTM51

16-bit timer 00
INTTM000

8-bit timer 50
INTTM50

End of UART6 
transmission  INTST6

End of UART6 
reception  INTSR6

8-bit timer H0
INTTMH0

External interrupt 3
INTP3

External interrupt 0
INTP0

Option 
byte

Option 
byte

Option 
byte

Program area (Only for the µ PD78F0503DA, this area can be used as on-chip debug security ID setting area)

Program area

009xH

07FxH

CALLF3 CALLF2 CALLF1 CALLF0CALLF7 CALLF6 CALLF5 CALLF4

CALLF11 CALLF10 CALLF9 CALLF8CALLF15 CALLF14 CALLF13 CALLF12

080xH

CALLF1019 CALLF1018 CALLF1017 CALLF1016CALLF1023 CALLF1022 CALLF1021 CALLF10200FFxH

Vector table

CALLT table

CALLF entry

8-bit timer H1
INTTMH1

External interrupt 2
INTP2

CALLT12

CALLT20

CALLT28

Reserved

End of CSI10 communication 
INTCSI10/End of UART0 

transmission  INTST0

External interrupt 1
INTP1

Option 
byte

Reserved Reserved ReservedBRK instruction
BKR

CALLT7

CALLT15

CALLT5CALLT6 CALLT4

End or error of UART 
reception INTSR0

Reserved

CALLT3

A/D converter
INTAD

End of IIC0 
communication  INTIIC0

0 0
0 1
1 0
1 1 

Main system 
clock (fXP)

Internal high-speed oscillation 
clock (fRH) supplied

Internal high-speed 
system clock (fXH) supplied

In other modes         Active level
in PWM mode

0   Inversion operation      Active-high
disabled

1   Inversion operation       Active-low
enabled

CALLT10

CALLT2

Option 
byte

Peripheral hardware
Clock (fPRS)

Remote control output

ASIF6  ASI transmission status register 6

Transmission

Reception

ASIM6  ASI operation mode register 6

Address: FF4FH
R/W
After reset: 00H



Device file DF780547

System simulator SM+ for 78K0/Kx2

Integrated debugger ID78K0-QB

C library source file CC78K0-L

C compiler CC78K0

Assembler package RA78K0

Software package SP78K0IBM PC/ATTM compatibles, 
PC98-NX series

Software ToolsHost Machine

(1) Software Tools

(2) Hardware Tools (1/3)

10-pin general-purpose connector (2.54 mm pitch)

Target Connector Specifications

QB-78K0MINI

On-chip Debug Emulator

<1> On-chip debug emulator  QB-78K0MINI (MINICUBE® )

• Connector pin configuration (10-pin)

Open−RESERVED10

Open−RESERVED9

Connected to GND.−GND8

Pin used to output clock signal to the target deviceOUTX1/CLK7

Connected to GND.−GND6

Pin used to input/output for data communication during 
debugging

IN/OUTX2/DATA5

Input pin for when using power supply of the target systemINVDD4

Output pin used to control on-chip debugging functionsOUTFLMD03

Pin used to output reset signal to the target deviceOUTRESET_OUT2

Pin used to input reset signal from the target systemINRESET_IN1

DescriptionIN/OUT Note 2Pin Name Note 1Pin No.

1

2

3

4

5

6

7

8

9

10

(Top View)

USB cable

Host machine

Target system

Target device

Target connector (sold separately)

Connection cable
(10-pin cable)

STATUS

TARGET

POW
ER

Remark The QB-78K0MINI is supplied with ID78K0-QB, a USB cable, a connection cable (10-pin cable) and a self-
check board.

Development Tools (1/5)

Remark For details about development tools, see the site for development tools at NEC Electronics Website.
NEC Electronics Website: http://www.necel.com/

• Connector pin layout
(10-pin)

Notes 1. Signal names in MINICUBE
2. As seen from MINICUBE.

QB-36FC-
NQ-01T

−−−QB-36FC-
EA-01T

36-pin plastic
FLGA (4x4)

QB-30MC-
NQ-01T

Target 
connector

QB-30MC-
HQ-01T

Mount 
Adapter

QB-30MC-
YQ-01T

YQ 
Connector

QB-30MC-
YQ-01T

Space 
Adapter

Exchange 
Adapter

QB-80-EP-
01T

Emulation 
Probe

30-pin plastic
SSOP 
(7.62 mm (300))

Package

QB-30MC-
EA-02T

QB-144-CA-
01

QB-78K0KX2

Check Pin 
Adapter

In-Circuit 
Emulator

USB cable AC adapter

Host machine

CCCC
Check pin adapter
(Adapter used when 
observing waveforms 
on oscilloscope)

Emulation probe

YQ connector
(Connector that connects 
exchange adapter to target 
connector)

Target system

Target connector
(Connector soldered to 
target system)

Device

Mount adapter
(Adapter for mounting target 
device to target connector)

(When mounting device to target connector)

Exchange adapter
(Adapter that performs pin 
conversion)

Space adapter
(Adapter for height regulation)

<sold separately>

<sold separately>

<sold separately>

POPOWEWE

TTARGET
ARGET

Development Tools (2/5)

(2) Hardware Tools (2/3)

<2> In-circuit emulator QB-78K0KX2 (IECUBE® )

Remark The QB-78K0KX2 is supplied with ID78K0-QB, a USB cable, a power supply unit, QB-MINI2, connection 
cables (10-pin cable and 16-pin cable) and the 78K0-OCD board.

MINICUBE2

1

2

3

4

5

6

7

8

9

10

(Top View)

11

12

13

14

15

16

Development Tools (3/5)

When using 16-pin cable16-pin general-purpose connector (2.54 mm pitch)

When using 10-pin cable10-pin general-purpose connector (2.54 mm pitch)

Target Connector Specifications

QB-MINI2

On-Chip Debug Emulator with Programming Function

(2) Hardware Tools (3/3)
<3> On-chip debug emulator with programming function QB-MINI2 (MINICUBE2) :  for on-chip debugging

(3) Flash Memory Write Tools (1/3)
<1> On-chip debug emulator with programming function  QB-MINI2 (MINICUBE2) :  for flash programming

When using 16-pin cable16-pin general-purpose connector (2.54 mm pitch)

Target Connector Specifications

QB-MINI2

On-Chip Debug Emulator with Programming Function

Remarks 1. The QB-MINI2 is supplied with a USB cable, connection cables (10-pin cable and 16-pin cable) and the 
78K0-OCD board.

2. A connection cable (10-pin cable) and the 78K0-OCD board are used only when using the on-chip debug 
function.

3. The software is required separately to operate QB-MINI2.
Download the latest software from our website (http://www.necel.com/), and use it.

Target system

Target device

Target connector (sold separately)

78K0-OCD board

<for on-chip debugging (OCD)>

Connection cable
(10-pin cable or 
16-pin cable)

<for flash programming (FP)>

Connection cable
(16-pin cable)

Host machine

USB cable
MINICUBE2 setting
(1) Mode select switch

• Target device is 78K0 microcontroller →“M2”
(2) Power select switch

• Power supply of the target system is used → “T” (recommended)
• 3 V is supplied to the target system →“3” (current rating: 100 mA)
• 5 V is supplied to the target system →“5” (current rating: 100 mA)

• Connector pin layout (16-pin) • Connector pin configuration (16-pin)

Open−RESERVED16

Open−RESERVED (during FP)

RESERVED (during FP) Open−

Open−RESERVED10-12
Pin used to output clock signal to the target deviceOUTCLK9

Pin used to output for command/data communication 
to the target deviceOUTTXD (during FP)

Pin used to input for command/data communication 
from the target deviceINRXD (during FP)

Pin used to input reset signal from the target systemINRESET_IN (during OCD)
15

Pin used to set to debug mode or programming 
modeOUTFLMD014

Pin used to input/output for data communication 
during debuggingIN/OUTDATA (during OCD)

13

Open−RESERVED6-8

Open−RESERVED (during OCD)
5

Input pin for when using power supply of the target 
systemINVDD4

Open−RESERVED (during OCD)
3

Pin used to output reset signal to the target deviceOUTRESET_OUT2
Connected to GND.−GND1

DescriptionIN/OUT Note 2Pin Name Note 1Pin No.

Notes 1. Signal names in MINICUBE2
2. As seen from MINICUBE2

Remark The 10-pin target connector is the same as it of MINICUBE. See the description of the target connector of MINICUBE.

Note The above figure illustrates an example of wiring when 
using the clock output from the PG-FP5, FL-PR5, PG-
FP4 or FL-PR4. When using the clock output from the 
PG-FPL3 or FP-LITE3, connect CLK to X1/P121 (pin 9), 
and connect its inverted signal to X2/EXCLK/P122 (pin 
8).

36-pin plastic FLGA (4x4)FA-78F0503FC-AA3-MX

30-pin plastic SSOP (7.62 mm (300))FA-30MC-5A4-A, FA-78F0503MC-5A4-MXFlash memory programmer
PG-FP5, FL-PR5, PG-FP4,
FL-PR4

Simple flash memory programmer
PG-FPL3Note, FP-LITE3

Flash Memory Write AdapterFlash Memory Programmer

Development Tools (4/5)

(3) Flash Memory Write Tools (2/3)

<2> Flash memory programmer  PG-FP5, FL-PR5, PG-FP4, FL-PR4, PG-FPL3, FP-LITE3 (1/2)

Note  Phase-out
Remarks 1. FL-PR5, FL-PR4, FP-LITE3, FA-64GB-8BU-A, FA-78F0537GB-UEU-MX, FA-64GC-8BS-A, FA-

78F0537GC-UBS-MX, FA-64GK-9ET-A, FA-78F0537GK-UET-MX, FA-78F0537GA-8EV-MX, and  FA-
78F0537FC-AA1-MX are products of Naito Densei Machida Mfg. Co., Ltd.

TEL: +81-42-750-4172 Naito Densei Machida Mfg. Co., Ltd.
2. Use the latest version of the flash memory programming adapter.

• Wiring example in 3-wire serial I/O (CSI10) mode
(for the 30-pin products)

• Wiring example in UART (UART6) Mode
(for the 30-pin products)

• Target cable outline of PG-FP5, FL-PR5, PG-FP4, FL-PR4

HD-SUB 15 (male)
Type A
(For both single-
and two-power-supply 
flash memories)

Type B
(For two-power-supply 
flash memory) Note1, 2

Notes 1. The target cable of PG-FP5 and FL-PR5 is not equipped with Type B.
2. Type B is not used to connect with 78K0/KB2 because 78K0/KB2 incorporates the single-power-supply 

flash memory.
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Operation List (1/6)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Development Tools (5/5)

• Connector pin layout of PG-FP5, FL-PR5, PG-FP4 and FL-PR4 (view from socket side)

Type A (16-pin)

(3) Flash Memory Write Tools (3/3)
<2> Flash memory programmer PG-FP5, FL-PR5, PG-FP4, FL-PR4, PG-FPL3, FP-LITE3 (2/2)

• Connector pin configuration of PG-FP5, FL-PR5, PG-FP4 and FL-PR4

15, 16(Not used)Note

14FLMD0

13(RFU-1)Note

12(FLMD1)Note

11(VDD2)Note

10(VDE)Note

9CLK

8(H/S)Note

7SCK

6(VPP)Note

5SO/TXD

4VDD

3SI/RXD

2RESET

1GND

Target Connector
Type A: Signal (16-Pin)

Signal Name of PG-FP4

Note Signals in parentheses and the corresponding pins are not used with 78K0/KB2.

RB0 to RB3RBn

16-bit immediate data or label
8-bit immediate data or label
3-bit immediate data or label

word
byte
bit

0000H to FFFFH Immediate data or labels (Only even addresses for 16-bit data transfer instructions)
0800H to 0FFFH Immediate data or labels
0040H to 007FH Immediate data or labels (even address only)

addr16
addr11
addr5

FE20H to FF1FH Immediate data or labels
FE20H to FF1FH Immediate data or labels (even address only)

saddr
saddrp

X (R0), A (R1), C (R2), B (R3), E (R4), D (R5), L (R6), H (R7)
AX (RP0), BC (RP1), DE (RP2), HL (RP3)
Special function register symbolNote

Special function register symbol (16-bit manipulatable register even addresses only)Note

r
rp
sfr
sfrp

Specification MethodIdentifier

• Operand identifiers and specification methods

Note Addresses from FFD0H to FFDFH cannot be accessed with these operands.

Operation List (2/6)

(Blank): Not affected, 0: Cleared to 0, 1: Set to 1, ×: Set/cleared according to the result, R: Previously saved value is restored

• Description of operation column

• Description of flag operation column 

A: A register (8-bit accumulator), X: X register, B: B register, C: C register, D: D register, E: E register, H: H register, 
L: L register, AX: AX register pair (16-bit accumulator), BC: BC register pair, DE: DE register pair, HL: HL register pair, 
PC: Program counter, SP: Stack pointer, PSW: Program status word, CY: Carry flag, AC: Auxiliary carry flag, Z: Zero flag, 
RBS: Register bank select flag, IE: Interrupt request enable flag, 
(  ): Memory contents indicated by address or register contents in parentheses, 
XH, XL: Higher 8 bits and lower 8 bits of 16-bit register, ∧: Logical product (AND), ∨: Logical sum (OR),
∨: Exclusive logical sum (exclusive OR),   : Inverted data, addr16: 16-bit immediate data or label,
jdisp8: Signed 8-bit data (displacement value)

16-bit data
transfer

rp ← word−63rp, #wordMOVW
(saddrp) ← word1084saddrp, #word
sfrp ← word10−4sfrp, #word
AX ← (saddrp)862AX, saddrp
(saddrp) ← AX 862saddrp, AX 
AX ← sfrp8−2AX, sfrp
sfrp ← AX8−2sfrp, AX

A ←→ (HL+C)1082A, [HL+C]

XCH

8-bit data
transfer

A ←→ (HL+B)1082A, [HL+B]
A ←→ (HL+byte)1082A, [HL+byte]
A ←→ (HL)641A, [HL]
A ←→ (DE)641A, [DE]
A ←→ (addr16)1083A, !addr16
A ←→ sfr6−2A, sfr
A ←→ (saddr)642A, saddr
A ←→ r−21A, r Note 3
(HL+C) ← A761[HL+C], A
A ← (HL+C)761A, [HL+C] 
(HL+B) ← A761[HL+B], A
A ← (HL+B)761A, [HL+B]
(HL+byte) ← A982[HL+byte], A
A ← (HL+byte)982A, [HL+byte]
(HL) ← A541[HL], A
A ← (HL)541A, [HL]
(DE) ← A541[DE], A
A ← (DE)541A, [DE] 

×××PSW ← A5−2PSW, A
A ← PSW5−2A, PSW

×××PSW ← byte7−3PSW, #byte
(addr16) ← A983!addr16, A
A ← (addr16)983A, !addr16
sfr ← A5−2sfr, A
A ← sfr5−2A, sfr
(saddr) ← A542saddr, A
A ← (saddr)542A, saddr
r ← A−21r, A Note 3
A ← r−21A, r Note 3
sfr ← byte7−3sfr, #byte
(saddr) ← byte763saddr, #byte
r ← byte−42r, #byteMOV

CYACZNote 2Note 1
FlagOperationClocksBytesOperandsMnemonicInstruction

Group

Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access
2. When an area except the internal high-speed RAM area is accessed
3. Except “r = A”

Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fCPU) selected by the processor clock control 
register (PCC).

2. This clock cycle applies to the internal ROM program.

Operation List (3/6)

×××A, CY ← A − (HL+C) − CY982A, [HL+C]
×A ← A ∧ byte−42A, #byteAND
×(saddr) ← (saddr) ∧ byte863saddr, #byte
×A ← A ∧ r−42A, r Note 4

×r ← r ∧ A−42r, A
×A ← A ∧ (saddr)542A, saddr
×A ← A ∧ (addr16)983A, !addr16
×A ← A ∧ (HL)541A, [HL]
×A ← A ∧ (HL+byte)982A, [HL+byte]
×A ← A ∧ (HL+B)982A, [HL+B]

×××A, CY ← A − byte − CY−42A, #byteSUBC
×××(saddr), CY ← (saddr) − byte − CY863saddr, #byte
×××A, CY ← A − r − CY−42A, r Note 4

×××r, CY ← r − A − CY−42r, A
×××A, CY ← A − (saddr) − CY542A, saddr
×××A, CY ← A − (addr16) − CY983A, !addr16
×××A, CY ← A − (HL) − CY541A, [HL]
×××A, CY ← A − (HL+byte) − CY982A, [HL+byte]
×××A, CY ← A − (HL+B) − CY982A, [HL+B]

×××A, CY ← A − (HL+C)982A, [HL+C]

MOVW16-bit data
transfer

×A ← A ∧ (HL+C)982A, [HL+C]

×××A, CY ← A − (HL+B)982A, [HL+B]
×××A, CY ← A − (HL+byte)982A, [HL+byte]
×××A, CY ← A − (HL)541A, [HL]
×××A, CY ← A − (addr16)983A, !addr16
×××A, CY ← A − (saddr)542A, saddr
×××r, CY ← r − A−42r, A
×××A, CY ← A − r−42A, r Note 4
×××(saddr), CY ← (saddr) − byte863saddr, #byte
×××A, CY ← A − byte−42A, #byteSUB
×××A, CY ← A+ (HL+C) +CY982A, [HL+C]
×××A, CY ← A+ (HL+B) +CY982A, [HL+B]
×××A, CY ← A+ (HL+byte) +CY982A, [HL+byte]
×××A, CY ← A+ (HL) +CY541A, [HL]
×××A, CY ← A+ (addr16) +CY983A, !addr16
×××A, CY ← A+ (saddr) +CY542A, saddr
×××r, CY ← r+A+CY−42r, A
×××A, CY ← A+r+CY−42A, r Note 4
×××(saddr), CY ← (saddr) +byte+CY863saddr, #byte
×××A, CY ← A+byte+CY−42A, #byteADDC
×××A, CY ← A+ (HL+C)982A, [HL+C]
×××A, CY ← A+ (HL+B)982A, [HL+B]
×××A, CY ← A+ (HL+byte)982A, [HL+byte]
×××A, CY ← A+ (HL)541A, [HL]
×××A, CY ← A+ (addr16)983A, !addr16
×××A, CY ← A+ (saddr)542A, saddr
×××r, CY ← r+A−42r, A
×××A, CY ← A+r−42A, r Note 4
×××(saddr), CY ← (saddr) +byte863saddr, #byte
×××A, CY ← A+byte−42A, #byteADD8-bit

operation

AX ←→ rp−41AX, rp Note 3XCHW
(addr16) ← AX12103!addr16, AX 
AX ← (addr16)12103AX, !addr16 
rp ← AX−41rp, AX Note 3
AX ← rp−41AX, rp Note 3

CYACZNote 2Note 1
FlagOperationClocksBytesOperandsMnemonicInstruction 

Group

Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access
2. When an area except the internal high-speed RAM area is accessed
3. Only when rp = BC, DE or HL
4. Except “r = A”

Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fCPU) selected by the processor clock control 
register (PCC).

2. This clock cycle applies to the internal ROM program.

Operation List (4/6)

×××A − byte−42A, #byteCMP
×××(saddr) − byte863saddr, #byte
×××A − r−42A, r Note 3

×××r − A−42r, A
×××A − (saddr)542A, saddr
×××A − (addr16)983A, !addr16
×××A − (HL)541A, [HL]
×××A − (HL+byte)982A, [HL+byte]
×××A − (HL+B)982A, [HL+B]
×××A − (HL+C)982A, [HL+C]
×××AX, CY ← AX + word−63AX, #wordADDW16-bit

operation
×××AX, CY ← AX − word−63AX, #wordSUBW
×××AX − word−63AX, #wordCMPW

AX ← A × X−162XMULUMultiply/
divide AX (Quotient), C (Remainder) ← AX ÷ C−252CDIVUW

××r ← r + 1−21rINCIncrement/
decrement

××(saddr) ← (saddr) + 1642saddr
××r ← r − 1−21rDEC
××(saddr) ← (saddr) − 1642saddr

rp ← rp+1−41rpINCW
rp ← rp − 1−41rpDECW

×(CY, A7 ← A0, Am−1 ← Am) × 1 time−21A, 1RORRotate
×(CY, A0 ← A7, Am+1 ← Am) × 1 time−21A, 1ROL
×(CY ← A0, A7 ← CY, Am−1 ← Am) × 1 time−21A, 1RORC
×(CY ← A7, A0 ← CY, Am+1 ← Am) × 1 time−21A, 1ROLC

A3-0 ← (HL)3-0, (HL)7-4 ← A3-0, 
(HL)3-0 ← (HL)7-4 

12102[HL]ROR4

×A ← A ∨ (HL+C)982A, [HL+C]

ROL4

8-bit
operation

A3-0 ← (HL)7-4, (HL)3-0 ← A3-0, 
(HL)7-4 ← (HL)3-0 

12102[HL]

×A ← A ∨ (HL+B)982A, [HL+B]
×A ← A ∨ (HL+byte)982A, [HL+byte]
×A ← A ∨ (HL)541A, [HL]
×A ← A ∨ (addr16)983A, !addr16
×A ← A ∨ (saddr)542A, saddr
×r ← r ∨ A−42r, A
×A ← A ∨ r−42A, r Note 3
×(saddr) ← (saddr) ∨ byte863saddr, #byte
×A ← A ∨ byte−42A, #byteXOR
×A ← A ∨ (HL+C)982A, [HL+C]

OR

×A ← A ∨ (HL+B)982A, [HL+B]
×A ← A ∨ (HL+byte)982A, [HL+byte]
×A ← A ∨ (HL)541A, [HL]
×A ← A ∨ (addr16)983A, !addr16
×A ← A ∨ (saddr)542A, saddr
×r ← r ∨ A−42r, A
×A ← A ∨ r−42A, r Note 3
×(saddr) ← (saddr) ∨ byte863saddr, #byte
×A ← A ∨ byte−42A, #byte

CYACZNote 2Note 1
FlagOperationClocksBytesOperandsMnemonicInstruction 

Group

Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access
2. When an area except the internal high-speed RAM area is accessed
3. Except “r = A”

Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fCPU) selected by the processor clock control 
register (PCC).

2. This clock cycle applies to the internal ROM program.

Operation List (5/6)

(SP − 1) ← (PC+3)H, (SP − 2) ←
(PC+3)L, PC ← addr16, SP ← SP − 2

−73!addr16CALLCall/return

(SP − 1) ← (PC+2)H, (SP − 2) ←
(PC+2)L, PC15-11 ← 00001, 
PC10-0 ← addr11, SP ← SP − 2

−52!addr11CALLF

(SP − 1) ← (PC+1)H, (SP − 2) ← (PC+1)L, 
PCH ← (addr5+1), PCL ← (addr5), 
SP ← SP − 2

−61[addr5]CALLT

×CY ← CY−21CYNOT1

×CY ← CY ∧ (saddr.bit)763CY, saddr.bitAND1
×CY ← CY ∧ sfr.bit7−3CY, sfr.bit
×CY ← CY ∧ A.bit−42CY, A.bit
×CY ← CY ∧ PSW.bit7−3CY, PSW.bit
×CY ← CY ∧ (HL).bit762CY, [HL].bit
×CY ← CY ∨ (saddr.bit)763CY, saddr.bitOR1
×CY ← CY ∨ sfr.bit7−3CY, sfr.bit
×CY ← CY ∨ A.bit−42CY, A.bit
×CY ← CY ∨ PSW.bit7−3CY, PSW.bit
×CY ← CY ∨ (HL).bit762CY, [HL].bit
×CY ← CY ∨ (saddr.bit)763CY, saddr.bitXOR1
×CY ← CY ∨ sfr.bit7−3CY, sfr.bit
×CY ← CY ∨ A.bit−42CY, A.bit
×CY ← CY ∨ PSW.bit7−3CY, PSW.bit
×CY ← CY ∨ (HL).bit762CY, [HL].bit

(saddr.bit) ← 1642saddr.bitSET1
sfr.bit ← 18−3sfr.bit
A.bit ← 1−42A.bit

×××PSW.bit ← 16−2PSW.bit
(HL).bit ← 1862[HL].bit
(saddr.bit) ← 0642saddr.bitCLR1
sfr.bit ← 08−3sfr.bit
A.bit ← 0−42A.bit

×××PSW.bit ← 06−2PSW.bit
(HL).bit ← 0862[HL].bit

1CY ← 1−21CYSET1
0CY ← 0−21CYCLR1

(HL).bit ← CY862[HL]. bit, CY

BRK

ADJBS

MOV1Bit
manipulate

ADJBABCD
adjustment

(SP − 1) ← PSW, (SP − 2) ← (PC+1)H, 
(SP − 3) ← (PC+1)L, PCH ← (003FH), 
PCL ← (003EH), SP ← SP − 3, IE ← 0

−61

××PSW.bit ← CY8−3PSW.bit, CY
A.bit ← CY−42A.bit, CY
sfr.bit ← CY8−3sfr.bit, CY
(saddr.bit) ← CY863saddr.bit, CY

×CY ← (HL).bit762CY, [HL].bit
×CY ← PSW.bit7−3CY, PSW.bit
×CY ← A.bit−42CY, A.bit
×CY ← sfr.bit7−3CY, sfr.bit
×CY ← (saddr.bit)763CY, saddr.bit

×××Decimal Adjust Accumulator after 
Subtract

−42

×××Decimal Adjust Accumulator after 
Addition

−42
CYACZNote 2Note 1

FlagOperationClocksBytesOperandsMnemonicInstruction 
Group

Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access
2. When an area except the internal high-speed RAM area is accessed

Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fCPU) selected by the processor clock control 
register (PCC).

2. This clock cycle applies to the internal ROM program.

Operation List (6/6)

Call/return

(SP − 1) ← PSW, SP ← SP − 1−21PSWPUSHStack
manipulate (SP − 1) ← rpH, (SP − 2) ← rpL, 

SP ← SP − 2
−41rp

RRRPSW ← (SP), SP ← SP+1−21PSWPOP
rpH ← (SP − 1), rpL ← (SP), SP ← SP+2−41rp
SP ← word10−4SP, #wordMOVW
SP ← AX8−2SP, AX
AX ← SP8−2AX, SP
PC ← addr16−63!addr16BRUnconditional

branch
PC ← PC + 2 + jdisp8−62$addr16
PCH ← A, PCL ← X−82AX
PC ← PC + 2 + jdisp8 if CY = 1−62$addr16BCConditional

branch PC ← PC + 2 + jdisp8 if CY = 0−62$addr16BNC
PC ← PC + 2 + jdisp8 if Z = 1−62$addr16BZ
PC ← PC + 2 + jdisp8 if Z = 0−62$addr16BNZ
PC ← PC + 3 + jdisp8 if (saddr.bit) = 1983saddr.bit, $addr16BT
PC ← PC + 4 + jdisp8 if sfr.bit = 111−4sfr.bit, $addr16
PC ← PC + 3 + jdisp8 if A.bit = 1−83A.bit, $addr16
PC ← PC + 3 + jdisp8 if PSW.bit = 19−3PSW.bit, $addr16
PC ← PC + 3 + jdisp8 if (HL).bit = 111103[HL].bit, $addr16
PC ← PC + 4 + jdisp8 if (saddr.bit) = 011104saddr.bit, $addr16BF
PC ← PC + 4 + jdisp8 if sfr.bit = 011−4sfr.bit, $addr16
PC ← PC + 3 + jdisp8 if A.bit = 0−83A.bit, $addr16
PC ← PC + 4 + jdisp8 if PSW.bit = 011−4PSW.bit, $addr16
PC ← PC + 3 + jdisp8 if (HL).bit = 011103[HL].bit, $addr16
PC ← PC + 4 + jdisp8 if (saddr.bit) = 1
then reset (saddr.bit)

12104saddr.bit, $addr16BTCLR

PC ← PC + 4 + jdisp8 if sfr.bit = 1
then reset sfr.bit

12−4sfr.bit, $addr16

PC ← PC + 3 + jdisp8 if A.bit = 1
then reset A.bit

−83A.bit, $addr16

×××PC ← PC + 4 + jdisp8 if PSW.bit = 1
then reset PSW.bit

12−4PSW.bit, $addr16

PC ← PC + 3 + jdisp8 if (HL).bit = 1
then reset (HL).bit

12103[HL].bit, $addr16

B ← B − 1, then 
PC ← PC + 2 + jdisp8 if B ≠ 0

−62B, $addr16DBNZ

C ← C − 1, then 
PC ← PC + 2 + jdisp8 if C ≠ 0

−62C, $addr16

(saddr) ← (saddr) − 1, then
PC ← PC + 3 + jdisp8 if (saddr) ≠ 0

1083saddr, $addr16

RBS1, 0 ← n−42RBnSELCPU
control No Operation−21NOP

IE ← 1 (Enable Interrupt)6−2EI
IE ← 0 (Disable Interrupt)8−2DI
Set HALT Mode−62HALT

RRRPCH ← (SP+1), PCL ← (SP), PSW ←
(SP+2), SP ← SP+3

−61RETB

Set STOP Mode−62STOP

RRRPCH ← (SP+1), PCL ← (SP), PSW ←
(SP+2), SP ← SP+3

−61RETI
PCH ← (SP+1), PCL ← (SP), SP ← SP+2−61RET

CYACZNote 2Note 1
FlagOperationClocksBytesOperandsMnemonicInstruction 

Group

Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access
2. When an area except the internal high-speed RAM area is accessed

Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fCPU) selected by the processor clock control 
register (PCC).

2. This clock cycle applies to the internal ROM program.

00H−√√R/WPU12Pull-up resistor option register 12FF3CH

00H−√√R/WPU3Pull-up resistor option register 3FF33H

00H−√√R/WPU1Pull-up resistor option register 1FF31H

00H−√√R/WPU0Pull-up resistor option register 0FF30H

00H−√√R/WADPCA/D port configuration registerFF2FH

FFH−√√R/WPM6Port mode register 6FF26H

FFH−√√R/WPM3Port mode register 3FF23H

FFH−√√R/WPM2Port mode register 2FF22H

FFH−√√R/WPM1Port mode register 1FF21H

00H−√−RTM518-bit timer counter 51FF1FH

00H−√−R/WCMP018-bit timer H compare register 01FF1AH

00H−√−R/WCMP118-bit timer H compare register 11FF1BH

00H−√−R/WCMP108-bit timer H compare register 10FF19H

8-bit A/D conversion result register

00H−√√R/WP6Port register 6FF06H

00H−√−RTM508-bit timer counter 50FF16H

00H−√−R/WCR508-bit timer compare register 50FF17H

00H−√−R/WCMP008-bit timer H compare register 00FF18H

FFH−√√R/WPM0Port mode register 0FF20H

00H−√√R/WADMA/D converter mode registerFF28H

00H−√√R/WADSAnalog input channel specification registerFF29H

FFH−√√R/WPM12Port mode register 12FF2CH

0000H√−−RADCR10-bit A/D conversion result registerFF08H

00H−√−RADCRHFF09H

FFH−√−RRXB6Receive buffer register 6FF0AH

FFH−√−R/WTXB6Transmit buffer register 6FF0BH

00H−√√R/WP12Port register 12FF0CH

00H−√−RSIO10Serial I/O shift register 10FF0FH

0000H√−−RTM0016-bit timer counter 00FF10H

FF11H

0000H√−−R/WCR00016-bit timer capture/compare register 000FF12H

FF13H

0000H√−−R/WCR01016-bit timer capture/compare register 010FF14H

00H−√√R/WP3Port register 3FF03H

FF15H

00H−√√R/WP2Port register 2FF02H

00H−√√R/WP1Port register 1FF01H

00H−√√R/WP0Port register 0FF00H

16 Bits8 Bits1 Bit

R/W After
Reset

Manipulatable Bit UnitSymbolSpecial Function Register (SFR) NameAddress

Special Function Register (SFR) List (1/4)

80H−√√R/WMOCMain OSC control registerFFA2H

00H−√√R/WMCMMain clock mode registerFFA1H

80HNote 2−√√R/WRCMInternal oscillation mode registerFFA0H

00H−√√R/WOSCCTLClock operation mode select registerFF9FH

1AH/9AH 
Note 1

−√−R/WWDTEWatchdog timer enable registerFF99H

00H−√√R/WTCL51Timer clock selection register 51FF8CH

00H−√−R/WSOTB10Transmit buffer register 10FF84H

00H−√√R/WCSIC10Serial clock selection register 10FF81H

00H−√√R/WCSIM10Serial operation mode register 10FF80H

FFH−√−WTXS0Transmit shift register 0FF74H

00H−√−RASIS0Asynchronous serial interface reception error
status register 0

FF73H

FFH−√−RRXB0Receive buffer register 0FF72H

1FH−√−R/WBRGC0Baud rate generator control register 0FF71H

01H−√√R/WASIM0Asynchronous serial interface operation mode
register 0

FF70H

00H−√√R/WTMCYC18-bit timer H carrier control register 1FF6DH

00H−√√R/WTMHMD18-bit timer H mode register 1FF6CH

00H−√√R/WTMC508-bit timer mode control register 50FF6BH

00H−√√R/WTCL50Timer clock selection register 50FF6AH

00H−√√R/WTMHMD08-bit timer H mode register 0FF69H

00H−√√R/WISCInput switch control register

16H−√√R/WASICL6Asynchronous serial interface control register 6FF58H

00H−√√R/WEGNExternal interrupt falling edge enable registerFF49H

00H−√−RASIF6Asynchronous serial interface transmission
status register 6

FF55H

00H−√−R/WCKSR6Clock selection register 6FF56H

FFH−√−R/WBRGC6Baud rate generator control register 6FF57H

00H−√−R/WCR518-bit timer compare register 51FF41H

00H−√√R/WTMC518-bit timer mode control register 51FF43H

00H−√√R/WEGPExternal interrupt rising edge enable registerFF48H

FF4FH

01H−√√R/WASIM6Asynchronous serial interface operation mode
register 6

FF50H

00H−√−RASIS6Asynchronous serial interface reception error 
status register 6

FF53H

16 Bits8 Bits1 Bit

R/W After
Reset

Manipulatable Bit UnitSymbolSpecial Function Register (SFR) NameAddress

Special Function Register (SFR) List (2/4)

Notes 1. The reset value of WDTE is determined by setting of option byte.
2. The value of this register is 00H immediately after a reset release but automatically changes to 80H after 

oscillation accuracy stabilization of high-speed internal oscillator has been waited.

FFH√√R/WPR1HPriority specification flag register 1HFFEBH

FFH√√√R/WPR1LPR1Priority specification flag register 1LFFEAH

Priority specification flag register 0HFFE9H FFH√√R/WPR0H

FFH√√√R/WPR0LPR0Priority specification flag register 0LFFE8H

FFH√√R/WMK 1HInterrupt mask flag register 1HFFE7H

FFH√√√R/WMK1LMK1Interrupt mask flag register 1LFFE6H

FFH√√R/WMK0HInterrupt mask flag register 0HFFE5H

FFH√√√R/WMK0LMK0Interrupt mask flag register 0LFFE4H

Interrupt request flag register 1HFFE3H 00H

√

√√R/WIF1H

IF1L

00H√√R/WInterrupt request flag register 0HFFE1H IF0H

IF0L

00H√√R/WIF1Interrupt request flag register 1LFFE2H

00H√√√R/WIF0Interrupt request flag register 0LFFE0H

00HNote−√√R/WLVISLow-voltage detection level selection registerFFBFH

00HNote−√√R/WLVIMLow-voltage detection registerFFBEH

00H−√√R/WTOC0016-bit timer output control register 00FFBDH

00H−√√R/WCRC00Capture/compare control register 00FFBCH

00H−√√R/WPRM00Prescaler mode register 00FFBBH

00H−√√R/WTMC0016-bit timer mode control register 00FFBAH

00HNote−√−RRESFReset control flag registerFFACH

00H−√√R/WIICF0IIC flag register 0FFABH

00H−√√RIICS0IIC status register 0FFAAH

00H−√√R/WIICX0IIC function expansion register 0FFA9H

00H−√√R/WIICCL0IIC clock selection register 0FFA8H

00H−√−R/WSVA0Slave address register 0FFA7H

00H−√√R/WIICC0IIC control register 0FFA6H

00H−√−R/WIIC0IIC shift register 0FFA5H

05H−√−R/WOSTSOscillation stabilization time select registerFFA4H

00H−√√ROSTCOscillation stabilization time counter status
register

FFA3H

16 Bits8 Bits1 Bit

R/W After
Reset

Manipulatable Bit UnitSymbolSpecial Function Register (SFR) NameAddress

Special Function Register (SFR) List (3/4)

Note The reset values of RESF, LVIM, and LVIS vary depending on the reset source.

01H−√√R/WPCCProcessor clock control registerFFFBH

CFH−√−R/WIMSInternal memory size switching register Note 1FFF0H

16 Bits8 Bits1 Bit

R/W After
Reset

Manipulatable Bit UnitSymbolSpecial Function Register (SFR) NameAddress

Special Function Register (SFR) List (4/4)

768 bytes16 KB04Hµ PD78F0501A

1 KB24 KBC6Hµ PD78F0502A

32 KBC8Hµ PD78F0503A, 
78F0503DANote 2

512 bytes8 KB42Hµ PD78F0500A

Internal High-Speed
RAM Capacity

ROM CapacityIMS78K0/KB2

Notes 1. Regardless of the internal memory capacity, the initial values of the internal memory size switching register (IMS) 
of all products in the 78K0/KB2 are fixed (IMS = CFH). Therefore, set the value corresponding to each product as 
indicated below.

2. The ROM and RAM capacities of the products with the on-chip debug function can be debugged according to the 
debug target products. Set IMS according to the debug target products.

PC/AT is a trademark of International Business Machines Corporation.
SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United States 
and Japan.
EEPROM is a trademark of NEC Electronics Corporation.
MINICUBE is a registered trademark of NEC Electronics Corporation in Japan and Germany or a trademark in the United 
States of America.
IECUBE is a registered trademark of NEC Electronics Corporation in Japan and Germany.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.

• This document is a reference.

The information in this document is current as of July, 2007. The information is subject to change 
without notice.  For actual design-in, refer to the latest publications of NEC Electronics data sheets or 
data books, etc., for the most up-to-date specifications of NEC Electronics products.  Not all 
products and/or types are available in every country.  Please check with an NEC Electronics sales 
representative for availability and additional information.
No part of this document may be copied or reproduced in any form or by any means without the prior       
written consent of NEC Electronics.  NEC Electronics assumes no responsibility for any errors that may 
appear in this document.
NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual 
property rights of third parties by or arising from the use of NEC Electronics products listed in this document 
or any other liability arising from the use of such products.  No license, express, implied or otherwise, is 
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.
Descriptions of circuits, software and other related information in this document are provided for illustrative 
purposes in semiconductor product operation and application examples. The incorporation of these 
circuits, software and information in the design of a customer's equipment shall be done under the full 
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by 
customers or third parties arising from the use of these circuits, software and information.
While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products, 
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely.  To 
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC 
Electronics products, customers must incorporate sufficient safety measures in their design, such as 
redundancy, fire-containment and anti-failure features.
NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and 
"Specific".  
The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program" for a specific application.  The recommended applications of an NEC 
Electronics product depend on its quality grade, as indicated below.  Customers must check the quality grade of 
each NEC Electronics product before using it in a particular application. 

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC 
Electronics data sheets or data books, etc.  If customers wish to use NEC Electronics products in applications 
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to 
determine NEC Electronics' willingness to support a given application.

(Note)

•

•

•

•

•

•
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(1)

(2)

"NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its 
majority-owned subsidiaries.
"NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as 
defined above).

Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots.
Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support).
Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

"Standard":

"Special":

"Specific":

NEC Electronics Corporation
1753, Shimonumabe, Nakahara-ku,
Kawasaki, Kanagawa 211-8668, 
Japan
Tel: 044-435-5111
http://www.necel.com/

[America]

NEC Electronics America, Inc.
2880 Scott Blvd.
Santa Clara, CA 95050-2554, U.S.A.
Tel: 408-588-6000
       800-366-9782
http://www.am.necel.com/

[Asia & Oceania]

NEC Electronics (China) Co., Ltd
7th Floor, Quantum Plaza, No. 27 ZhiChunLu Haidian
District, Beijing 100083, P.R.China
Tel: 010-8235-1155
http://www.cn.necel.com/

Shanghai Branch
Room 2509-2510, Bank of China Tower,
200 Yincheng Road Central,
Pudong New Area, Shanghai, P.R.China P.C:200120
Tel:021-5888-5400
http://www.cn.necel.com/

Shenzhen Branch
Unit 01, 39/F, Excellence Times Square Building,
No. 4068 Yi Tian Road, Futian District, Shenzhen,
P.R.China P.C:518048
Tel:0755-8282-9800
http://www.cn.necel.com/

NEC Electronics Hong Kong Ltd.
Unit 1601-1613, 16/F., Tower 2, Grand Century Place,
193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: 2886-9318
http://www.hk.necel.com/

NEC Electronics Taiwan Ltd.
7F, No. 363 Fu Shing North Road
Taipei, Taiwan, R. O. C.
Tel: 02-8175-9600
http://www.tw.necel.com/ 

NEC Electronics Singapore Pte. Ltd.
238A Thomson Road, 
#12-08 Novena Square, 
Singapore 307684
Tel: 6253-8311
http://www.sg.necel.com/

NEC Electronics Korea Ltd.
11F., Samik Lavied’or Bldg., 720-2,
Yeoksam-Dong, Kangnam-Ku,
Seoul, 135-080, Korea
Tel: 02-558-3737
http://www.kr.necel.com/
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