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Notice

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.

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.

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.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“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 etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). 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 for which it is not intended. 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 which the product is not intended by Renesas
Electronics.

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.

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 systems manufactured by
you.

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.

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. You should not use
Renesas Electronics products or 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. When exporting the Renesas
Electronics 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.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

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

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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NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction.
If an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry.  Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a
wrist strap.  Semiconductor devices must not be touched with bare hands. Similar precautions need to be
taken for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/0 settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an I/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.
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e 78KOR/FB3:

e 78KOR/FC3:

e 78KOR/FES3:

o 78KOR/FF3:

How to Use This Manual

This manual is intended for user engineers who wish to understand the functions of the
78KOR/Fx3 and design and develop application systems and programs for these devices.

4 PD78F1804(A), 78F1805(A), 78F1806(A), 78F1807(A), 78F1804(A2), 78F1805(A2),
78F1806(A2), 78F1807(A2)

1 PD78F1804(AA), 78F1805A(A), 78F1806A(A), 78F1807A(A), 78F1804A(A2), 78F1805A(A2),
78F1806A(A2), 78F1807A(A2)

4 PD78F1808(A), 78F1809(A), 78F1810(A), 78F1811(A), 78F1812(A), 78F1813(A), 78F1814(A),
78F1815(A), 78F1816(A), 78F1817(A), 78F1826(A), 78F1827(A), 78F1828(A), 78F1829(A),
78F1830(A), 78F1808(A2), 78F1809(A2), 78F1810(A2), 78F1811(A2), 78F1812(A2),
78F1813(A2), 78F1814(A2), 78F1815(A2), 78F1816(A2), 78F1817(A2), 78F1826(A2),
78F1827(A2), 78F1828(A2), 78F1829(A2), 78F1830(A2)

1 PD78F1808A(A), 78F1809A(A), 78F1810A(A), 78F1811A(A), 78F1812A(A), 78F1813A(A),
78F1814A(A), 78F1815A(A), 78F1816A(A), 78F1817A(A), 78F1826A(A), 78F1827A(A),
78F1828A(A), 78F1829A(A), 78F1830A(A), 78F1808A(A2), 78F1809A(A2), 78F1810A(A2),
78F1811A(A2), 78F1812A(A2), 78F1813A(A2), 78F1814A(A2), 78F1815A(A2), 78F1816A(A2),
78F1817A(A2), 78F1826A(A2), 78F1827A(A2), 78F1828A(A2), 78F1829A(A2), 78F1830A(A2)
4 PD78F1818(A), 78F1819(A), 78F1820(A), 78F1821(A), 78F1822(A), 78F1831(A), 78F1832(A),
78F1833(A), 78F1834(A), 78F1835(A), 78F1818(A2), 78F1819(A2), 78F1820(A2), 78F1821(A2),
78F1822(A2), 78F1831(A2), 78F1832(A2), 78F1833(A2), 78F1834(A2), 78F1835(A2)

1 PD78F1818A(A), 78F1819A(A), 78F1820A(A), 78F1821A(A), 78F1822A(A), 78F1831A(A),
78F1832A(A), 78F1833A(A), 78F1834A(A), 78F1835A(A), 78F1818A(A2), 78F1819A(A2),
78F1820A(A2), 78F1821A(A2), 78F1822A(A2), 78F1831A(A2), 78F1832A(A2), 78F1833A(A2),
78F1834A(A2), 78F1835A(A2)

1 PD78F1823(A), 78F1824(A), 78F1825(A), 78F1836(A), 78F1837(A), 78F1838(A) ,
78F1839(A), 78F1840(A), 78F1823(A2), 78F1824(A2), 78F1825(A2), 78F1836(A2),
78F1837(A2), 78F1838(A2), 78F1839(A2), 78F1840(A2)

1 PD78F1823A(A), 78F1824A(A), 78F1825A(A), 78F1836A(A), 78F1837A(A), 78F1838A(A)
78F1839A(A), 78F1840A(A), 78F1823A(A2), 78F1824A(A2), 78F1825A(A2), 78F1836A(A2),
78F1837A(A2), 78F1838A(A2), 78F1839A(A2), 78F1840A(A2)

o 78KOR/FG3: 1 PD78F1841(A), 78F1842(A), 78F1843(A), 78F1844(A), 78F1845(A), 78F1841(A2),

Purpose

Organization

78F1842(A2), 78F1843(A2), 78F1844(A2), 78F1845(A2)

1 PD78F1841A(A), 78F1842A(A), 78F1843A(A), 78F1844A(A), 78F1845A(A), 78F1841A(A2),
78F1842A(A2), 78F1843A(A2), 78F1844A(A2), 78F1845A(A2)

This manual is intended to give users an understanding of the functions described in the
Organization below.

The 78KOR/Fx3 manual is separated into two parts: this manual and the instructions edition
(common to the 78KOR Microcontroller Series).

78KOR/Fx3 78KO0OR Microcontroller
User’'s Manual User’'s Manual
(This Manual) Instructions
e Pin functions e CPU functions
¢ Internal block functions e Instruction set
e Interrupts o Explanation of each instruction

e Other on-chip peripheral functions
o Electrical specifications



How to Read This Manual

It is assumed that the readers of this manual have general knowledge of electrical

engineering, logic circuits, and microcontrollers.

e When using this manual as the manual for (A) grade products and (A2) grade products of

78KO0R/Fx3 microcontrollers:

— Only the quality grade differs between standard products and (A) grade products and

(A2) grade products. Read the part number as follows.

« /PD78F1804— 1PD78F1804(A)
« /PD78F1805— 1PD78F1805(A)
« /PD78F1806— 1PD78F1806(A)
« PD78F1807— 1PD78F1807(A)
« /PD78F1808— 1PD78F1808(A)
« PD78F1809— 1PD78F1809(A)
« /PD78F1810— £PD78F1810(A)
« /PD78F1811— £PD78F1811(A)
« /PD78F1812—> 1PD78F1812(A)
« PD78F1813—> 1PD78F1813(A)
« /PD78F1814— 1PD78F1814(A)
« /PD78F1815—> 1PD78F1815(A)
« /PD78F1816— 1PD78F1816(A)
« iPD78F1817— 1PD78F1817(A)
« /PD78F1818—> 1PD78F1818(A)
« /PD78F1819—> 1PD78F1819(A)
« /PD78F1820— 1PD78F1820(A)
« /PD78F1821— 1PD78F1821(A)
« PD78F1822—> 1PD78F1822(A)
« PD78F1823— 1PD78F1823(A)
« PD78F1824—> 1PD78F1824(A)
« PD78F1825—> 1PD78F1825(A)
- /PD78F1826— 1PD78F1826(A)
« PD78F1827— 1PD78F1827(A)
« /PD78F1828—> 1PD78F1828(A)
« /PD78F1829— 1PD78F1831(A)
« /PD78F1830— 1PD78F1831(A)
« /PD78F1831— 1PD78F1831(A)
- /PD78F1832— 1PD78F1832(A)
« /PD78F1833— 1PD78F1833(A)
« PD78F1834—> 1PD78F1836A)
« PD78F1835—> 4PD78F1836A)
« 4PD78F1836—> 1PD78F1836A)
« PD78F1837— 1PD78F1837(A)
- /PD78F1838— 1PD78F1838(A)
« PD78F1839— 1PD78F1839(A)
« PD78F1840— 1PD78F1840(A)
« iPD78F1841— 1PD78F1841(A)
« PD78F1842—> 1PD78F1842(A)
« PD78F1843—> 1PD78F1843(A)
« PD78F1844— 1PD78F1844(A)
« PD78F1845—> 1PD78F1845(A)

— 4PD78F1804(A2) — 1PD78F1804A(A) — 1PD78F1804A(A2)
— uPD78F1805(A2) — 1PD78F1805A(A) — 1PD78F1805A(A2)
— 4PD78F1806(A2) — 1PD78F1806A(A) — 1PD78F1806A(A2)
— PD78F1807(A2) — 1PD78F1807A(A) — 1PD78F1807A(A2)
— uPD78F1808(A2) — 1PD78F1808A(A) — 1PD78F1808A(A2)
— 4PD78F1809(A2) — PD78F1809A(A) — 1PD78F1809A(A2)
— 4PD78F1810(A2) — 1PD78F1810A(A) — 1PD78F1810A(A2)
— uPD78F1811(A2) — uPD78F1811A(A) — 1PD78F1811A(A2)
— uPD78F1812(A2) — PD78F1812A(A) — 1PD78F1812A(A2)
— PD78F1813(A2) — PD78F1813A(A) — 1PD78F1813A(A2)
— uPD78F1814(A2) — uPD78F1814A(A) — 1PD78F1814A(A2)
— 4PD78F1815(A2) — 1PD78F1815A(A) — 1PD78F1815A(A2)
— PD78F1816(A2) — PD78F1816A(A) — 1PD78F1816A(A2)
— uPD78F1817(A2) — uPD78F1817A(A) — 1PD78F1817A(A2)
— 4PD78F1818(A2) — PD78F1818A(A) — 1PD78F1818A(A2)
— 4PD78F1819(A2) — 1PD78F1819A(A) — 1PD78F1819A(A2)
— uPD78F1820(A2) — 1PD78F1820A(A) — 1PD78F1820A(A2)
— 4PD78F1821(A2) — 4PD78F1821A(A) — 1PD78F1821A(A2)
— PD78F1822(A2) — 1PD78F1822A(A) — 1PD78F1822A(A2)
— uPD78F1823(A2) — uPD78F1823A(A) — 1PD78F1823A(A2)
— uPD78F1824(A2) — 1PD78F1824A(A) — 1PD78F1824A(A2)
— 1PD78F1825(A2) — 1PD78F1825A(A) — 1PD78F1825A(A2)
— uPD78F1826(A2) — PD78F1826A(A) — 1PD78F1826A(A2)
— uPD78F1827(A2) — PD78F1827A(A) — 1PD78F1827A(A2)
— PD78F1828(A2) — 1PD78F1828A(A) — 1PD78F1828A(A2)
— uPD78F1829(A2) — PD78F1831A(A) — 1PD78F1829A(A2)
— 4PD78F1830(A2) — PD78F1831A(A) — 1PD78F1830A(A2)
— PD78F1831(A2) — PD78F1831A(A) — 1PD78F1831A(A2)
— uPD78F1832(A2) — uPD78F1832A(A) — 1PD78F1832A(A2)
— 4PD78F1833(A2) — PD78F1833A(A) — 1PD78F1833A(A2)
—> uPD78F1834(A2) — 4PD78F1836AA) —> 4PD78F1834A(A2)
— uPD78F1835(A2) — 4PD78F1836AA) — 4PD78F1835A(A2)
—> 4PD78F1836(A2) — 4PD78F1836AA) —> 4PD78F1836A(A2)
— PD78F1837(A2) — PD78F1837A(A) — 1PD78F1837A(A2)
— uPD78F1838(A2) — 1PD78F1838A(A) — 1PD78F1838A(A2)
— 4PD78F1839(A2) — PD78F1839A(A) — 1PD78F1839A(A2)
— PD78F1840(A2) — 1PD78F1840A(A) — 1PD78F1840A(A2)
— uPD78F1841(A2) — uPD78F1841A(A) — 1PD78F1841A(A2)
— uPD78F1842(A2) — PD78F1842A(A) — 1PD78F1842A(A2)
— PD78F1843(A2) — 1PD78F1843A(A) — 1PD78F1843A(A2)
— uPD78F1844(A2) — uPD78F1844A(A) — 1PD78F1844A(A2)
— PD78F1845(A2) — 1PD78F1845A(A) — 1PD78F1845A(A2)



e To gain a general understanding of functions:

— Read this manual in the order of the CONTENTS.

The mark <R> shows major revised points. The revised points can be easily searched
by copying an “<R>" in the PDF file and specifying it in the “Find what: " field.
e How to interpret the register format:

— For a bit number enclosed in angle brackets, the bit name is defined as a reserved
word in the RA78KOR, and is defined as an sfr variable using the #pragma sfr
directive in the CC78KOR.

e To know details of the 78KOR Series instructions:
— Refer to the separate document 78K0OR Microcontroller Instructions User’'s Manual

(U17792E).
Conventions Data significance: Higher digits on the left and lower digits on the right
Active low representations: xxx (overscore over pin and signal name)
Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information
Numerical representations: Binary e XXXX OF XxxxxB
Decimal XXX

Hexadecimal ---xxxxH



Related Documents The related documents indicated in this publication may include preliminary versions.
However, preliminary versions are not marked as such.

Documents Related to Devices

Document Name Document No.
78KOR/Fx3 User’s Manual This manual
78KOR Microcontroller Instructions User's Manual Ul17792E
78KOR Microcontroller Self Programming Library Type02 User's Manual'°* U19193E

Note This document is classified under engineering management. Contact an Renesas Electronics sales representative.

Documents Related to Development Tools (Software) (User’s Manuals)

Document Name Document No.
CC78KOR Ver. 2.00 C Compiler Operation U18549E
Language U18548E
RA78KOR Ver. 1.20 Assembler Package Operation U18547E
Language U18546E
PM+ Ver. 6.30 U18416E
ID78KOR-QB Ver. 3.20 Integrated Debugger Operation U17839E

Documents Related to Development Tools (Hardware) (User’'s Manuals)

Document Name Document No.
QB-MINI2 On-Chip Debug Emulator with Programming Function U18371E
QB-78K0ORFX3 In-Circuit Emulator To be prepared

Documents Related to Flash Memory Programming

Document Name Document No.

PG-FP5 Flash Memory Programmer User's Manual U18865E

Caution The related documents listed above are subject to change without notice. Be sure to use the latest
version of each document when designing.



Other Documents

Document Name Document No.
SEMICONDUCTOR SELECTION GUIDE - Products and Packages — X13769X
Semiconductor Device Mount Manual Note
Quality Grades on NEC Semiconductor Devices C11531E
NEC Semiconductor Device Reliability/Quality Control System C10983E
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) C11892E

Note See the “Semiconductor Device Mount Manual” website (http://www2.renesas.com/pkg/en/mount/index.html).

Caution The related documents listed above are subject to change without notice. Be sure to use the latest
version of each document when designing.

All trademarks and registered trademarks are the property of their respective owners.

EEPROM is a trademark of Renesas Electronics Corporation.

Windows and Windows NT are registered trademarks or trademarks of Microsoft Corporation in the United States
and/or other countries.

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.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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CHAPTER 1 OUTLINE

1.1 Differences Between Conventional-specification Products (g PD78F18xx ) and
Expanded-specification Products (p PD78F18xxA)

This manual explains the function of the expanded-specification products ( x PD78F18xxA) of 78KOR/Fx3 microcontrollers.
The differences between the conventional-specification products (x PD78F18xx ) and expanded-specification
products (u PD78F18xxA) of the 78KOR/Fx3 microcontrollers are described below.

Expanded-specification products is changed the method of SF detection when in automatic baud rate mode.
The other function is same between conventional-specification products and expanded-specification

products.
Product Method of SF detection Receivable Duty
conventional- BF C Duty difference )
< between a and b is
specification ] Within +/- 2%
«——— """
55H checked, based on C CENCEY
a|b
Expanded- BE The duty difference
< between a and b
specification ] has no effect
55H checked, based on C/2
>
a | b
RO1UHO007EJO600 Rev.6.00 leNESAS 20
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CHAPTER 1 OUTLINE

1.2 Features

O Minimum instruction execution time can be changed from high speed (42 ns
ultra low-speed (33 us: @ 30 kHz operation with internal low-speed oscillator)

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

O ROM, RAM capacities

© @ 24 MHz operating frequency) to

ROM  |High-Speed| 78KOR/FB3 78KOR/FC3 78KOR/FE3 78KOR/FF3 78KOR/FG3
RAM 30 pins/32 pins 40 pins 48 pins 64 pins 80 pins 100 pins

256 KB 16 KB - - 1PD78F1830™" | ,PD78F1835"" | ,PD78F1840"" | LPD78F1845"""

192 KB 12 KB - - 1PD78F1829"" | ,PD78F1834"" | ,PD78F1839"" | LPD78F1844"""

128 KB 8 KB - - 4PD78F1828"" | ,PD78F1833"" | ,PD78F1838"" | ,PD78F1843"""
uPD78F1817 | uPD78F1822 | uPD78F1825

96 KB 6 KB - - #PD78F1827"°* | ,PD78F1832"°" | ,PD78F1837"" | LPD78F1842"""
uPD78F1816 | uPD78F1821 |uPD78F1824

64 KB 4KB |4PD78F1807 4PD78F1811 | 4PD78F1826"° | /PD78F1831"" | ,PD78F1836"" | LPD78F1841"""
uPD78F1815 | uPD78F1820 |uPD78F1823

48 KB 3KB |u4PD78F1806 uPD78F1810 |uPD78F1814 |uPD78F1819 - -

32 KB 2KB | uPD78F1805 uPD78F1809 |uPD78F1813 |u4PD78F1818 - -

24 KB 15KB |PD78F1804 4PD78F1808 | PD78F1812 - - -

Note product with CAN controller

O On-chip single-power-supply flash memory (with prohibition of chip erase/block erase/writing function)
O Self-programming (with boot swap function/flash shield window function)
O Data protection (with illegal-memory access detection function)

00000

adjustment, 1/O ports, timer array unit, serial array unit, LIN-UART, CAN controller

(ONON©

10-bit resolution A/D converter (AVRer = 2.7 to 5.5 V)
Power supply voltage: Vobo= 2.7 to 5.5V
Operating ambient temperature: (A) grade products Ta= —-40 to +85°C, (A2) grade products Ta=-40 to +125°C

Safety (with specific-register protection/prevent unintended occurrences of overflows of the watchdog timer function)
On-chip debug function
On-chip power-on-clear (POC) circuit and low-voltage detector (LVI)
On-chip watchdog timer (operable with the on-chip internal low-speed oscillation clock)
On-chip multiplier (16 bits x 16 bits, 32 bits/32 bits), key interrupt function, clock output controller, On-chip BCD

Caution The 78KOR/Fx3 has an on-chip debug function, which is provided for development and evaluation.
Do not use the on-chip debug function in products designated for mass production, because the
guaranteed number of rewritable times of the flash memory may be exceeded when this function is
used, and product reliability therefore cannot be guaranteed. Renesas Electronics is not liable for
problems occurring when the on-chip debug function is used.

Remark The functions mounted depend on the product. See 1.6 Block Diagram and 1.7 Outline of Functions.

1.3 Applications

O Automotive electrical appliances (Body control, Door control, Front light control)

RO1UHO007EJO600 Rev.6.00
Aug 31, 2012
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1.4 Ordering Information

[List of Part Number]

pitch) (7x7)

(1/2
78KOR/Fx3 Package Part Number
Microcontrollers
78KOR/FB3 30-pin plastic | xPD78F1804MCA-CAB-G, 78F1805MCA-CAB-G, 78F1806MCA-CAB-G, 78F1807MCA-CAB-
Conventional- | SSOP (7.62 | G, 78F1804MCA2-CAB-G, 78F1805MCA2-CAB-G, 78F1806MCA2-CAB-G, 78F1807MCA2-
T mm (300)) CAB-G
specification
products 32-pin plastic | x PD78F1804K8A-3B4-G, 78F1805K8A-3B4-G, 78F1806K8A-3B4-G, 78F1807K8A-3B4-G,
WQFN (5x5) PD78F1804K8A2-3B4-G, 78F1805K8A2-3B4-G, 78F1806K8A2-3B4-G, 78F1807K8A2-3B4-G
78KOR/FB3 30-pin plastic | xPD78F1804AMCA-CAB-G, 78F1805AMCA-CAB-G, 78F1806AMCA-CAB-G,
Expanded- SSOP (7.62 78F1807AMCA-CAB-G, 78F1804AMCA2-CAB-G, 78F1805AMCA2-CAB-G, 78F1806AMCA2-
L mm (300)) CAB-G, 78F1807AMCA2-CAB-G
specification
products 32-pin plastic | x PD78F1804AK8A-3B4-G, 78F1805AK8A-3B4-G, 78F1806AK8A-3B4-G, 78F1807AK8A-3B4-
WQFN (5x5) G, PD78F1804AK8A2-3B4-G, 78F1805AK8A2-3B4-G, 78F1806AK8A2-3B4-G,
78F1807AK8A2-3B4-G
78KOR/FC3 40-pin plastic | ¢ PD78F1808K8A-4B4-G, 78F1809K8A-4B4-G, 78F1810K8A-4B4-G, 78F1811K8A-4B4-G,
Conventional- WQFN (6x6) PD78F1808K8A2-4B4-G, 78F1809K8A2-4B4-G, 78F1810K8A2-4B4-G, 78F1811K8A2-4B4-G
specification 48-pin plastic | zPD78F1812GAA-GAM-G, 78F1813GAA-GAM-G, 78F1814GAA-GAM-G, 78F1815GAA-
products LQFP (fine GAM-G, 78F1816GAA-GAM-G, 78F1817GAA-GAM-G, 78F1826GAA-GAM-G,
pitch) (7x7) 78F1827GAA-GAM-G, 78F1828GAA-GAM-G, 78F1829GAA-GAM-G, 78F1830GAA-GAM-G,
78F1812GAA2-GAM-G, 78F1813GAA2-GAM-G, 78F1814GAA2-GAM-G,
78F1815GAA2-GAM-G, 78F1816GAA2-GAM-G, 78F1817GAA2-GAM-G,
78F1826GAA2-GAM-G, 78F1827GAA2-GAM-G, 78F1828GAA2-GAM-G,
78F1829GAA2-GAM-G, 78F1830GAA2-GAM-G
48-pin plastic | ¢ PD78F1812K8A-5B4-G, 78F1813K8A-5B4-G, 78F1814K8A-5B4-G, 78F1815K8A-5B4-G,
WQFN (7x7) 78F1816K8A-5B4-G, 78F1817K8A-5B4-G, 78F1826K8A-5B4-G, 78F1827K8A-5B4-G,
78F1828K8A-5B4-G, 78F1829K8A-5B4-G, 78F1830K8A-5B4-G, 78F1812K8A2-5B4-G,
78F1813K8A2-5B4-G, 78F1814K8A2-5B4-G, 78F1815K8A2-5B4-G, 78F1816K8A2-5B4-G,
78F1817K8A2-5B4-G, 78F1826K8A2-5B4-G, 78F1827K8A2-5B4-G, 78F1828K8A2-5B4-G,
78F1829K8A2-5B4-G, 78F1830K8A2-5B4-G
78KOR/FC3 40-pin plastic | xPD78F1808AK8A-4B4-G, 78F1809AK8A-4B4-G, 78F1810AK8A-4B4-G, 78F1811AK8A-4B4-
Expanded- WQFN (6x6) G, PD78F1808AK8A2-4B4-G, 78F1809AK8A2-4B4-G , 78F1810AK8A2-4B4-G,
e 78F1811AK8A2-4B4-G
specification
products 48-pin plastic | xPD78F1812AGAA-GAM-G, 78F1813AGAA-GAM-G, 78F1814AGAA-GAM-G,
LQFP (fine 78F1815AGAA-GAM-G, 78F1816AGAA-GAM-G, 78F1817AGAA-GAM-G, 78F1826AGAA-

GAM-G,

78F1827AGAA-GAM-G, 78F1828AGAA-GAM-G, 78F1829AGAA-GAM-G, 78F1830AGAA-
GAM-G, 78F1812AGAA2-GAM-G, 78F1813AGAA2-GAM-G, 78F1814AGAA2-GAM-G,
78F1815AGAA2-GAM-G, 78F1816AGAA2-GAM-G, 78F1817AGAA2-GAM-G,
78F1826AGAA2-GAM-G, 78F1827AGAA2-GAM-G, 78F1828AGAA2-GAM-G,
78F1829AGAA2-GAM-G, 78F1830AGAA2-GAM-G

Caution The 78KOR/Fx3 has an on-chip debug function, which is provided for development and evaluation.

Do

not use the on-chip debug function in products designated for mass production, because the guaranteed

number of rewritable times of the flash memory may be exceeded when this function is used, and

product reliability therefore cannot be guaranteed.

occurring when the on-chip debug function is used.

Renesas Electronics is not liable for problems
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(22
78KOR/Fx3 Package Part Number

Microcontrollers

78KOR/FC3 48-pin plastic | #PD78F1812AK8A-5B4-G , 78F1813AK8A-5B4-G , 78F1814AK8A-5B4-G , 78F1815AK8A-5B4-

Expanded- WQFN (7x7) | G, 78F1816AK8A-5B4-G, 78F1817AK8A-5B4-G , 78F1826AK8A-5B4-G , 78F1827AK8A-5B4-

specification G, 78F1828AK8A-5B4-G , 78F1829AK8A-5B4-G , 78F1830AK8A-5B4-G , 78F1812AK8A2-5B4-
G, 78F1813AK8A2-5B4-G , 78F1814AK8A2-5B4-G , 78F1815AK8A2-5B4-G , 78F1816AK8A2-

products 5B4-G, 78F1817AK8A2-5B4-G , 78F1826AK8A2-5B4-G , 78F1827AK8A2-5B4-G ,
78F1828AK8A2-5B4-G , 78F1829AK8A2-5B4-G , 78F1830AK8A2-5B4-G

78KOR/FE3 64-pin plastic | 4 PD78F1818GBA-GAH-G, 78F1819GBA-GAH-G, 78F1820GBA-GAH-G,

Conventional- LQFP (fine 78F1821GBA-GAH-G, 78F1822GBA-GAH-G, 78F1831GBA-GAH-G, 78F1832GBA-GAH-G,

specification pitch) (10x10) | 78F1833GBA-GAH-G, 78F1834GBA-GAH-G, 78F1835GBA-GAH-G, 78F1818GBA2-GAH-G,
78F1819GBA2-GAH-G, 78F1820GBA2-GAH-G, 78F1821GBA2-GAH-G,

products 78F1822GBA2-GAH-G, 78F1831GBA2-GAH-G, 78F1832GBA2-GAH-G,
78F1833GBA2-GAH-G, 78F1834GBA2-GAH-G, 78F1835GBA2-GAH-G

78KOR/FE3 64-pin plastic | u PD78F1818AGBA-GAH-G, 78F1819AGBA-GAH-G, 78F1820AGBA-GAH-G,

Expanded- LQFP (fine 78F1821AGBA-GAH-G, 78F1822AGBA-GAH-G, 78F1831AGBA-GAH-G, 78F1832AGBA-GAH-

specification pitch) (10x10) | G, 78F1833AGBA-GAH-G, 78F1834AGBA-GAH-G, 78F1835AGBA-GAH-G, 78F1818AGBA2-
GAH-G, 78F1819AGBA2-GAH-G, 78F1820AGBA2-GAH-G, 78F1821AGBA2-GAH-G,

products 78F1822AGBA2-GAH-G, 78F1831AGBA2-GAH-G, 78F1832AGBA2-GAH-G,
78F1833AGBA2-GAH-G, 78F1834AGBA2-GAH-G, 78F1835AGBA2-GAH-G

78KOR/FF3 80-pin plastic | x# PD78F1823GKA-GAK-G, 78F1824GKA-GAK-G, 78F1825GKA-GAK-G,

Conventional- LQFP (fine 78F1836GKA-GAK-G, 78F1837GKA-GAK-G, 78F1838GKA-GAK-G, 78F1839GKA-GAK-G,

specification pitch) (12x12) | 78F1840GKA-GAK-G, 78F1823GKA2-GAK-G, 78F1824GKA2-GAK-G, 78F1825GKA2-GAK-G,
78F1836GKA2-GAK-G, 78F1837GKA2-GAK-G, 78F1838GKA2-GAK-G,

products 78F1839GKA2-GAK-G, 78F1840GKA2-GAK-G

78KOR/FF3 80-pin plastic | u PD78F1823AGKA-GAK-G, 78F1824AGKA-GAK-G, 78F1825AGKA-GAK-G,

Expanded- LQFP (fine 78F1836AGKA-GAK-G, 78F1837AGKA-GAK-G, 78F1838AGKA-GAK-G, 78F1839AGKA-GAK-

specification pitch) (12x12) | G, 78F1840AGKA-GAK-G, 78F1823AGKA2-GAK-G, 78F1824AGKA2-GAK-G, 78F1825AGKA2-
GAK-G, 78F1836AGKA2-GAK-G, 78F1837AGKA2-GAK-G, 78F1838AGKA2-GAK-G,

products 78F1839AGKA2-GAK-G, 78F1840AGKA2-GAK-G

78KOR/FG3 100-pin 1 PD78F1841GCA-UEU-G, 78F1842GCA-UEU-G, 78F1843GCA-UEU-G,

Conventional- plastic LQFP | 78F1844GCA-UEU-G, 78F1845GCA-UEU-G, 78F1841GCA2-UEU-G, 78F1842GCA2-UEU-G,

L (fine pitch) 78F1843GCA2-UEU-G, 78F1844GCA2-UEU-G, 78F1845GCA2-UEU-G
specification
(14x14)

products

78KOR/FG3 100-pin 11 PD78F1841AGCA-UEU-G, 78F1842AGCA-UEU-G, 78F1843AGCA-UEU-G,

Expanded- plastic LQFP | 78F1844AGCA-UEU-G, 78F1845AGCA-UEU-G, 78F1841AGCA2-UEU-G, 78F1842AGCA2-

specification (fine pitch) UEU-G, 78F1843AGCA2-UEU-G, 78F1844AGCA2-UEU-G, 78F1845AGCA2-UEU-G

(14x14)
products

Caution The 78K0OR/Fx3 has an on-chip debug function, which is provided for development and evaluation. Do

not use the on-chip debug function in products designated for mass production, because the guaranteed
number of rewritable times of the flash memory may be exceeded when this function is used, and

product reliability therefore cannot be guaranteed.

occurring when the on-chip debug function is used.

Renesas Electronics is not liable for problems
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1.5 Pin Configuration (Top View)

1.5.1 78KOR/FB3

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

P84/ANI04 O=—]
P85/ANI05 O=—]

P86/ANI06 O=—]

P87/ANIO7 O
P125/INTP1/ADTRG/TI03/TO03 O=—1
P120/INTPO/EXLVI/TI11/TO11 O
P41/TOOL1/TIO7/TO07 O
P40/TOOLO/TIOS/TO05 O=—m

RESET O——=

FLMDOQO O—
P122/X2/EXCLK O——
P121/X1 O——

REGC O——

Vss/EVss O——|

Vbop/EVop O———

30
29
28
27
26
25
24
23
22
21
20
19
18
17
16

-0 P83/ANIO3

-0 P82/ANI02

-0 P81/ANIOL

-0 P8O/ANIO0

———O AVss

——O AVRer

«—=0 P10/SCK10/LTXD1/TI00/TO00/INTP4
-0 P11/SI10/LRXDL/INTPLR1/TIO2/TO02/INTP5
~——0 P12/SO10/INTP3/TI16/TO16

«——=0 P13/LTxD0/TI04/TO04

<=0 P14/LRXDO/INTPLRO/TIO6/TO06
~—~0 P15/SO00/TI10/TO10

~—0 P16/SI00/TI12/TO12

-0 P17/SCKO00/TI14/TO14

~——=0 P30/SSI00/INTP2/TI01/TO01

Cautions 1.

Make AVss and EVss the same potential as Vss.

2. Covnnect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

3. P80/ANIOO0 to P87/ANIO7 are set as analog inputs in the order of P80/ANIQO, ..., P87/ANIO7 by the
A/D port configuration register (ADPC). When using P80/ANIOO0 to P87/ANIO7 as analog inputs,
start designing from P80/ANIOO (see 10.3 (8) A/D port configuration register (ADPC) for details).

RO1UHO007EJO600 Rev.6.00
Aug 31, 2012

RENESAS 24



78KOR/Fx3 CHAPTER 1 OUTLINE

e 32-pin plastic WQFN (5 x 5)

~—( P125/INTP1/ADTRG/TI0O3/TO03

LT MON O
2909999
22Z22Z2Z2Z2
L,
LT ONAO N
00 00 0 0 W oo >
[a N a W W a W a RN A RS ¢
3231302928272625
P120/INTPO/EXLVI/TI11/TO11 O=—{ 1 ” oxoosed die pad ! 24— AVrer
P41/TOOLL/TIO7/TO07 Q=—| 2 ,‘ P P : 23 [=——=( P10/SCK10/LTxD1/TI00/TO00/INTP4
P40/TOOLO/TI05/TO05 O=—= 3, | 22 ~——( P11/SI10/LRxD1/INTPLR1/TI02/TO02/INTP5
RESETO—— 4 | | 21 f=——O P12/SO10/INTP3/TI16/TO16
FLMDO O——{ 5 : I 20 f=——=( P13/LTXDO/TI04/TO04
P122/X2/EXCLK O—— 6 , : 19 «—=(O P14/LRxDO/INTPLRO/TI06/TO06
P121/X1 O—= 7 | , 18 [«——=( P15/S000/TI10/TO10
8 L e e e e e e = —
REGC O— 9101112131415 1617 ~——=O P16/SI00/TI112/TO12
% g OO - <
G5o28@ss
DuoggpBEE
28225533
>F§QQEE
= o
BzSEil8
20 8%Z(Q
Q528
SZ @&
Z3 o~
ge g
o o

Cautions 1. Make AVss and EVss the same potential as Vss.
2. Covnnect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
3. The shaded pins are provided at two ports. Select either port by using the corresponding
register.
4. P80/ANIOO to P85/ANIOS are set as analog inputs in the order of P80/ANIOO, ..., P85/ANIO5 by the
A/D port configuration register (ADPC). When using P80/ANIOO to P85/ANIO5 as analog inputs,
start designing from P80/ANIOO (see 10.3 (8) A/D port configuration register (ADPC) for details).
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1.5.2 78KOR/FC3

e 40-pin plastic WQFN (6 x 6)

[32)
o
o)
[
e}
=]
=
Q
[n'd
|_
a
<
—
o ~MNOOLTONAO
Fococoogood
Z2zzzzZzzZz2Z2zZz
FIILLLLLLL,
ANOULTONAO W
— 00 0O 0O 0 0 W W O >
[ N a W o Wy a W o WY W a MY MR a MRS
40393837363534333231
P120/INTPO/EXLVIMIIAMOIL O~— 1 - - - - — — - — - = 30——0 AVrer
P41/TOOLL/TIO7/TO07 O=— 2 / exposed die pad ' 29 f. () p10/SCKIO/LTIDL/TIONTO00
P40/TOOLO/TI05/TO05 O=—+ 3, I 28 (=—( P11/SI10/LRXD1/INTPLR1/TI02/TO02
RESET O—— 4 1 : 27 [=—0 P12/SO10/INTP3/TI16/TO16
FLMDO O—— 5 : | 26 =—0 P13/LTxDO/TI04/TO04
P122/X2/EXCLK O——=| 6 , | 25— P14/LRxDO/INTPLRO/TI06/TO06
P121/X1 O—={ 7 | I 24 f«—( P31/INTP2/STOPST/TI11/TO11
REGC O———{ 8 : : 23 [=—(O P15/S000/TI10/TO10
Vss/EVss O——— 9 | | 22 [+~—0 P16/SI00/TI12/TO12
Voo/EVop O———10 - = — = — - — — — — — — 21 f«—= P17/SCKO00/TI14/TO14
11121314151617 181920

P63(Nch-0D)/SSI00 O~—

P73/KR3/LRXDY/INTPLRL O=—

P60(Nch-OD)/SCK00/SCL11 O~——

P72/KR2/LTXD1 O~—

P7L/KRL/INTP6/TIL7/TOL7 O~—

P62(Nch-0D)/S000 O~—+
P70/KRO/INTP5/TI15/TO15/LVIOUT O=—m

P32/INTP4/TI13/TO13 O=—

P61(Nch-OD)/SI00/SDA1L O~—r
P30/SSI00/INTP2/TIOL/TO01 O~—r]

Cautions 1. Make AVss and EVss the same potential as Vss.
2. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
3. The shaded pins are provided at two ports. Select either port by using the corresponding
register.
4. P80/ANIOO to P87/ANIO7 are set as analog inputs in the order of P80/ANIQO, ..., P87/ANIO7 by the
A/D port configuration register (ADPC). When using P80/ANIOO to P87/ANIO7 as analog inputs,
start designing from P80/ANIO0 (see 10.3 (8) A/D port configuration register (ADPC) for details).
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78KOR/Fx3

CHAPTER 1 OUTLINE

e 48-pin plastic LQFP (fine pitch) (7 x 7)
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P40/TOOLO/TI05/TO05 O~—={ 3 34 =——0 P10/SCK10/LTXD1/CTXD"/TI00/TO00
RESET O—| 4 33 ——0O P11/SI10/LRXD1/INTPLR1/CRXD""/TI02/TO02
P124/EXCLKS O——{ 5 32 =——(0 P12/SO10/INTP3/TI16/TO16
P123O—| 6 31 (=—0O P13/LTXDO/TI04TO04
FLMDO O——~ 7 30 =——=0O P14/LRXDO/INTPLRO/TIO6/TO06
P122/X2/EXCLK O——{ 8 29 =—=0O P31/INTP2/STOPST/TI1L/TO11
P121/X1 O— 9 28 =—(O P15/SO00/TI10/TO10
REGC O—— 10 27 [=—0O P16/SI00/TI12/TO12
Vss/EVss O—— E 26 P17/SCK00/TI14/TO14
Voo/EVop O——— 25 33100/
oo/EVop 13141516 17 18 19 20 21 22 23 24 ~—O P30/SSI00/INTP2/TI01/TO01
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Note PD78F1812 to 78F1817 are not provided with CRxD and CTxD pins.

Cautions 1.
2.
3.

Make AVss and EVss the same potential as Vss.

Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

The shaded pins are provided at two ports.
register.

Select either port by using the corresponding

P80/ANIOO to P87/ANIO7 and P90/ANIO8 to P92/ANI10 are set as analog inputs in the order of
P80/ANIOO, ..., P87/ANIO7, P9O/ANIOS, ..., P92/ANI10 by the A/D port configuration register (ADPC).
When using P80/ANIOO to P87/ANIO7 and P90/ANIO8 to P92/ANI10 as analog inputs, start
designing from P80/ANIOO (see 10.3 (8) A/D port configuration register (ADPC) for details).
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CHAPTER 1 OUTLINE

e 48-pin plastic WQFN (7 x 7)

& |=——=O P125/INTPL/ADTRG/TIO3/TO03

OO OMN~NOWLITOMNAO
S090909099099909
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o OO 0000 W 0
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47 46 4544 43 42 41 40 39 38 37
P120/INTPO/EXLVIMIIMO1 O-—+{1 - = = 7 7 2707 -, 36 ——0 Avss
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P124/EXCLKS O—=5 | | 32 =0 P12/SO10/INTP3/TI16/TO16
P123O—=6 | 1 31 +=—=0O P13/LTxDO/TI04/TO04
FLMDOO—— 7 1 30 +=—0O P14/LRxDO/INTPLRO/TIO6/TO06
P122/X2/EXCLK O——{ 8 | | 29 =——=0 P31/INTP2/STOPST/TI1L/TO11
P12U/X1 O—=9 | | 28 =—0O P15/SO00/TI10/TO10
REGC O— 10 1 27 =—=0 P16/SI00/TI12/TO12
Vss/EVss O— E. 126 P17/SCK00/TI14/TO14
Voo/EVop O———{ 12" = = = = = = = = = = = — ~ 25 33100/
bo/EVoD 131415 16 17 18 19 20 21 22 23 242> [T—"C P30/SSI00/INTP2/TI01/TO01
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Note PD78F1812 to 78F1817 are not provided with CRxD and CTxD pins.

Cautions 1.
2.
3.

Make AVss and EVss the same potential as Vss.

Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

The shaded pins are provided at two ports.
register.

Select either port by using the corresponding

P80/ANIOO to P87/ANIO7 and P90/ANIO8 to P92/ANI10 are set as analog inputs in the order of
P80/ANIOO, ..., P87/ANIO7, P9O/ANIOS, ..., P92/ANI10 by the A/D port configuration register (ADPC).
When using P80/ANIOO to P87/ANIO7 and P90/ANIO8 to P92/ANI10 as analog inputs, start
designing from P80/ANIOO (see 10.3 (8) A/D port configuration register (ADPC) for details).
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CHAPTER 1 OUTLINE

1.5.3 78KOR/FE3

64-pin plastic LQFP (fine pitch) (10 x 10)

14
13
12
11
10
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01
00

SIS

R [+=—O P125/INTP1/ADTRG/TI03/TO03

B f=—+0O P96/AN
S [=—=O P95/AN
& [=—=O P94/AN
S [=—0O P93/AN

S [=—=0O P92/AN

& [=—O P91/AN
9 |+—0O P90
S l—OPs7
S =—>O P86
L |=—=0O P85,
& =—0O P83
Gle—0O P82
&5—+0OPso

53 50
P120/INTPO/EXLVI/TIZIL/TO1L O=~—= 1 O 48 —O AVss
P43/RxD2/INTPR2/SDA20N°® t Qa—ef 2 47 ——0O AVrer
P42/TxD2/SCL20N® !t Ow—n{ 3 46 [+~—O P10/SCK10/LTXD1/CTxD"°* ?/TI00/TO00
P41/TOOL1/TIO7/TO07 O~——= 4 45 |+—=0O P11/SI10/LRXD1/INTPLR1/CRXD"°"* 2/T|02/TO02
P40/TOOLO/TIO5/TO05 O=——~ 5 44 +—0O P12/SO10/INTP3/TI16/TO16
RESET O—— 6 43 f+—0O P13/LTxDO0/TI04/TO04
P124/EXCLKS O——= 7 42 +—=0O P14/LRxDO/INTPLRO/TI06/TO06
P123O— 8 41 +—0O P53/TI23/TO23
FLMDO O— 9 40 f+—0O P52/TI22/TO22/STOPST
P122/X2/EXCLK O——— 10 39 +—0O P51/TI21/TO21
P121/X1 O—— 11 38 [+—0O P50/TI120/TO20/INTP3
REGC O——— 12 37 [=—0O P31/INTP2/STOPST/TI11/TO11
Vss O———1 13 36 [~—O P15/S0O00/TI10/TO10
EVss O—— 14 35 ~—0O P16/SI00/T112/TO12
Voo O——— 15 34 [=—0O P17/SCK00/TI14/TO14
EVop O—— 16 33 [=—0O P30/SSI00/INTP2/TI01/TO01
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
SBBESSIEEEEEEES 3
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Notes 1.

#PD78F1818 to 78F1820 are not provided with RxD2, INTPR2, SDA20, TxD2, and SCL20 pins.

2. uPD78F1818 to 78F1822 are not provided with CRxD and CTxD pins.

Select either port by using the corresponding

Cautions 1. Make AVss and EVss the same potential as Vss.
2. Make EVop the same potential as Vob.
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
4. The shaded pins are provided at two ports.
register.
5.

P80/ANIOO to P87/ANIO7 and P90/ANIO8 to P96/ANI14 are set as analog inputs in the order of

P80/ANIOO, ..., P87/ANIO7, POO/ANIOS, ..., P96/ANI14 by the A/D port configuration register (ADPC).
When using P80/ANIOO to P87/ANIO7 and P90/ANIO8 to P96/ANI14 as analog inputs, start
designing from P80/ANIOO (see 10.3 (8) A/D port configuration register (ADPC) for details).
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78KOR/Fx3

CHAPTER 1 OUTLINE

1.5.4 78KOR/FF3

e 80-pin plastic LQFP (fine pitch) (12x 12)
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Note pPD78F1823 to 78F1825 are not provided with CRxD and CTxD pins.

Cautions 1. Make AVss and EVss the same potential as Vss.

2. Make EVop the same potential as Vob.

3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF ).

4. The shaded pins are provided at two ports. Select either port by using the corresponding
register.

5. P80/ANIOO to P87/ANIO7 and P90/ANIO8 to P97/ANI15 are set as analog inputs in the order of
P80/ANIOO, ..., P87/ANIO7, P9O/ANIOS, ..., P97/ANI15 by the A/D port configuration register (ADPC).
When using P80/ANIOO to P87/ANIO7 and P90/ANIO8 to P97/ANI15 as analog inputs, start
designing from P80/ANIOO (see 10.3 (8) A/D port configuration register (ADPC) for details).
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1.5.5 78KOR/FG3

e 100-pin plastic LQFP (fine pitch) (14 x 14)
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Cautions 1.
2.
3.
4,

Make AVss , EVsso, and EVssi the same potential as Vss.

Make EVooo and EVop1 the same potential as Vob.

Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

The shaded pins are provided at two ports. Select either port by using the corresponding
register.

P80/ANIOO to P87/ANIO7, POO/ANIO8 to P97/ANI15 and P100/ANI16 to P107/ANI23 set as analog
inputs in the order of P80/ANIOO, ..., P87/ANIO7, P90/ANIOS8, ..., P97/ANI15, P100/ANI16, ...,
P107/ANI23 by the A/D port configuration register (ADPC). When using P80/ANIOO to P87/ANIO7,
P90/ANIO8 to P97/ANI15 and P100/ANI16 to P107/ANI23 as analog inputs, start designing from
P80/ANIOO (see 10.3 (8) A/D port configuration register (ADPC) for details).

Remark  When using the microcontroller for an application where the noise generated inside the microcontroller

must be reduced, it is recommended to supply separate powers to the Voo and two EVoo pins and connect

the Vss and two EVss pins to separate ground lines.
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CHAPTER 1 OUTLINE

1.6 Pin Identification

ANIO to ANI23 : Analog Input P100 to P107 : Port 10

ADTRG : AD Trigger P120 to P127 : Port 12

AVREF : Analog Reference Voltage P130: Port 13

AVss : Analog Ground P140 : Port 14

CTxD : Transmit data for CAN P150 to P157 : Port 15

CRxD : Receive data for CAN PCL : Programmable Clock Output

EVob, EVbpo, EVop1 : Power Supply for Port REGC : Regulator Capacitance

EVss, EVsso, EVss1:  Ground for Port RESET : Reset

EXCLK : External Clock Input RESOUT : RESET Output
(Main System Clock) RxD2 : Receive Data

EXCLKS : External Clock Input SCKO00, SCKO01, Serial Clock Input/Output
(Sub-clock) SCK10, SCK11:

EXLVI : External potential Input SCL11, SCL20: Serial Clock Input/Output
for Low-voltage detector SDA11, SDA20: Serial Data Input/Output

FLMDO : Flash Programming Mode SI00, SI01, Serial Data Input

INTPO to INTPS8 : External Interrupt Input SI10, SI11:

INTPLRO, INTPLR1 : External Interrupt Input S000, S001, Serial Data Output
for LIN-UART S010, SO11:

INTPR2 : External Interrupt Input SSI00, SSI0L : Serial Interface Chip Select Input
for UART2 STOPST : STOP Status Output

KRO to KR7 : Key Return TI00 to TIO7, Timer Input

LRxD : Receive Data for LIN-UART TI10 to TI17,

LTxD : Transmit Data for LIN-UART TI20 to TI27 :

LVIOUT: Low-Voltage Detection Flag TOO0O0 to TOO7, Timer Output
Output TO10to TO17,

POO to P03 : Port 0 TO20to TO27 :

P10 to P17: Port 1 TOOLO : Data Input/Output for Tool

P30 to P32 : Port 3 TOOL1: Clock Output for Tool

P40 to P47 : Port 4 TxD2 : Transmit Data

P50 to P57 : Port 5 Vop : Power Supply

P60 to P67 : Port 6 Vss : Ground

P70 to P77 : Port 7 X1, X2: Crystal Oscillator (Main System Clock)

P80 to P87 : Port 8

P90 to P97 : Port 9
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1.7 Block Diagram

1.7.1 78KOR/FB3 (30-pin products)

TIO0/TO00/P10 ~—{

TIMER ARRAY
UNITO (8ch)

cho

TI01/TO01/P30 ~—1~] ch

TI02/TO02/P11 ~—~
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I

ch2

ch3
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CPU FLASH
CORE MEMORY

g 4
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K8 >P10topP17

[~— P30

K2> pao, P41

K8~ >P8oto P87
2> P120, P125
(2 P121, P122

g @

DATA
RAM FLASH
MEMORY

LIN-UARTO

LRxDO/INTPLRO/P14
— LTxDO0/P13

LIN-UART1

LRXD1/INTPLR1/P11
— LTxD1/P10

TIO5/TO05/P40 ~—~| chs
TIOB/TO06/P14 ~—~| ché
TIO7/TO07/P41 ~—=] ch7
TIMER ARRAY
UNIT1 (5¢h)
TIL0/TO10/P15 =— cho
TI11/TO11/P120 ~—~| cht
TI12/TO12/P16 ”
LRXDO/P14 c
TI14/TO14/P17 ~—~| cha
TIL6/TO16/P12 ~—— =] ché
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WAKE-UP
TIMER
4
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INTERNAL
OSCILLATOR
v
WINDOW
WATCHDOG
TIMER
SERIAL ARRAY
UNITO (1ch)
SCKO00/P17
SI00/P16
S000/P15 csioo
SSI00/P30
SERIAL ARRAY
UNIT1 (1ch)
SCK10/P10
SI10/P11 Csl10
S010/P12

Voo, Vss, FLMDO
EVoo EVss

ANIOO/P8O to ANIO7/P87
{>| AID CONVERTER ADTRG/P125
AVRer
AVss
(| IRECT MEVORY
ACCESS CONTROL
RUTSED oons
EXLVI/P12
INDICATOR CONTROL /P120
< >| RESET CONTROL
(| MuLTIRLIERS
DIVIDER
(= on-cHiP DEBUG TOOLO/P40
TOOLY/PAL
- BCD
ADJUSTMENT
SYSTEM
CONTROL RESET
PLL X1/P121
[+ X2/EXCLK/P122
HIGH-SPEED
INTERNAL
OSCILLATOR
VOLTAGE
REGULATOR REGC

<:> INTERRUPT
CONTROL

<:I|INTPO/P120, INTP1/P125
[+=— INTP2/P30

~—— INTP3/P12
<I|INTP4/P10, INTP5/P11
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1.7.2 78KOR/FB3 (32-pin products)

TIO0/TO00/P10 ~—

TI01/TO01/P30 ~—~]

TI02/TO02/P11 ~—=

TIO3/TO03/P125 ~—=
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K 2> P60 to P63
K6 >Psoto P85
2> P120, P125
(2 ]P121,P122

- PORT

K _6__| ANIOO/P80 to ANI05/P85

(| ap converTEr ADTRG/P125
AVRer
AVss
<:> DIRECT MEMORY
ACCESS CONTROL
e
INDICATOR CONTROL EXLVI/P120

g g

DATA
RAM FLASH
MEMORY

LIN-UARTO

[*— LRxDO/INTPLRO/P14
[— LTxDO0/P13

LIN-UART1

LRxD1/INTPLR1/P11
— LTxD1/P10

TI11/TO11/P120 ~—1= chl
TI12/TO12/P16 ch2
LRxDO/P14
TI114/TO14/P17 ~—1~] ch4
TI16/TO16/P12 ~— = ché
16-BIT
WAKE-UP
TIMER
]
LOW-SPEED
INTERNAL
OSCILLATOR
]
WINDOW
WATCHDOG
TIMER
SERIAL ARRAY
UNITO (1ch)
SCKO00/P17
SCKO00/P60
SI00/P16
Soore ]| csoo
S000/P62 «—T
SSI00/P30
SSI00/P63 —T
SERIAL ARRAY
UNIT1 (2ch)
SCK10/P10
SI110/P11 CSlI10
S010/P12
SCL11/P60 ~— =

Voo, Vss, FLMDO
EVoo EVss

< >| RESET CONTROL
<:> MULTIPLIER&
DIVIDER
TOOL1/P41

<:> BCD
ADJUSTMENT

U

SYSTEM
CONTROL RESET
PLL X1/P121
[~——X2/EXCLK/P122
HIGH-SPEED
INTERNAL
OSCILLATOR

VOLTAGE
REGULATOR REGC
K2 |INTPO/P120, INTP1/P125

<:> INTERRUPT [« INTP2/P30
CONTROL [+ INTP3/P12

K_2 ]INTP4/P10, INTP5/P11
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78KOR/Fx3 CHAPTER 1 OUTLINE

1.7.3 78KOR/FC3 (40-pin products)

TIMER ARRAY
UNITO (8ch)
TI00/TO00/P10 ~— cho
P10to P17
TI01/TO01/P30 «—» K3 >P30to P32
K 2">Pa0, Pa1
TI02/TO02/P11 =—= ch2
- PORT K a_»>P60to P63
TIO3/TO03/P125 ~—|~] ch3 - K a_>P70t0 P73
P80 to P87
TI04/TO04/P13 == ch4 (2" P120, P125
TI05/TO05/P40 == chs <I| P121, P124
TIO6/TO06/P14 =—= ché
-m ANIO/P8O to
TIO7/TO07/P41 ~— ch7 ANI7/P87
<] AID CONVERTER ADTRG/P125
AVrer
TIMER ARRAY AVss
UNIT1 (8ch)
KRO/P70 to
”>| KEYRETURN KR3IPT3
TIL1/TO11/P31 -1 ol
TI11/TO11/P12
/TO11/P120 (| DIRECT MEMORY
TI12/TO12/P16 ~—#}~] " ACCESS CONTROL
LRXDO/P14 c
TI13/TO13/P32
LRxD1/P11 }» ch3 K- Pcl’_‘g\vaV%TTi'bEéR/ POCILVI EXLVIIP120
LRxD1/P73 INDICATOR CONTROL LVIOUT/P70
78KOR CODE
TI15/TO15/P70 ~—=| chs cPU FLASH _
cost | [ vemory RESET CONTROL
TI16/TO16/P12 ~—1= ché MULTIPLIER&
@ @ < DIVIDER
TIL7/TO17/P71 == ch7
@ @ < >| ON-CHIP DEBUG Iggtg;gjg
16-BIT
WAKE-UP K"
TIMER DATA (= BCD
T RAM FLASH ADJUSTMENT
LOW-SPEED MEMORY
INTERNAL
OSCILLATOR SYSTEM
wm?aow CONTROL RESET
X1/P121
PLL
WA;‘,\:AZDROG K X2/EXCLK/P122
HIGH-SPEED
SERIAL ARRAY INTERNAL
UNITO (1ch) (=1 LN-uaRTO [+~ LRXDO/INTPLRO/P14 OSCILLATOR
SCKOO/P17 - —— LTxDO/P13
SCK00/P60
SI00/P16 1 <:> LRxD1/INTPLR1/P11 R‘égb{ﬁ%R REGC
S100/P61 CsI00 K= LIN-UARTL LRXD1/INTPLR1/P73
ggggﬁgég LTxD1/P10
35100/P30 LTxD1/P72 ¥ "2 JINTPO/P120, INTP1/P125
Ssioo/Pes — INTP2/P31(IPSELO)
L INTP2/P30(IPSELO)
SERIAL ARRAY - ”\éBE,\,RTFE{%'T_T [=—— INTP3/P12
UNIT1 (2ch) l+—— INTP4/P32
SCK10/P10 (2 JINTP5/P70, INTP6/P71
SI10/P11 Csl10 <:>
SO10/P12 Voo, Vss, FLMDO STOPST/P31
EVoo EVss
SCL11/P60 ~—{~]
Somipei s {1 ten |
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78KOR/Fx3 CHAPTER 1 OUTLINE

1.7.4 78KOR/FC3 (48-pin products)

TIMER ARRAY [« P00
UNITO (8ch) P10 to P17
TIOO/TO00/P10 ~— cho K 3> P30to P32
K2 >Peoto P63
TI02/TO02/P11 ~—|= ch2 - PORT K2 >pr0to P73
P8O to P87
TI03/TO03/P125 ~— ch3 - 5 po0 10 po2
TI04/TO04/P13 ~—|= chd (2> P120, P125
(2 P121to P124
TIOS/TO05/PO0 ~—¢-|= s P130
TIOS/TO05/P40 ;
l—~ P140
TIOBTO06/P14 ~—t> ché
CLOCK OUTPUT
TIO7/TO07/P41 ~—t> ch? <) controL PCL/P140
TIMER ARRAY ANIOIPEO o
UNITL (8ch) K8 ani7/pa7
ANI8/P90 to
TI0TO10/P15 | A conveRrTER ANIL0/PS2
TILUTO11/P31 ~—o-{~ . 'XSRTEF:G’ P125
TIL1/TO11/P120 AVss

TI12/TO12/P16 <}~ o
LRXDO/P14 d KRO/P70 to
<> KEYRETURN
TI13/TO13/P32 KR3/P73
LRxD1/P11 }» ch3 <:>
LRxD1/P73 <:> DIRECT MEMORY

ACCESS CONTROL
78KOR CODE POWER ON CLEAR/
TI15/TO15/P70 ~—= chs CPU FLASH S vOLTAGE C%?“(;T,;\SL EXLVI/P120
CORE | | MEMORY INDICATOR LVIOUT/P70
TI16/TO16/P12 == ché @ @
TIL7/TOL7/P71 ~—>| ch7 {—>| RESET cONTROL RESOUT/P130
16-BIT @ @ MULTIPLIER&
WAKE-UP K - DIVIDER
TIMER DATA
ON-CHIP DEBUG
LOW-SPEED MEMORY TOOL1/P41
INTERNAL
OSCILLATOR
7 BCD
WINDOW - ADJUSTMENT
) CRxD/P11
WATCHDOG () - ANt CRXDIPT3
TIMER CTxDIP10 SYSTEM
CTXDIP72 _
R LRXDO/INTPLRO/P14 o RE/SE;
l~—— LRx X1/P121
— UNITO (e @ LIN-UARTO AL X2/EXCLK/P122
SCKOO/P17 LTxDO/P13
SCKO0/PE0 ~ TSR EXCLKS/P124
SI00/P16 1 <:> LRXD1/INTPLR1/P11 INTERNAL
S100/P61 CSI00 <:> LIN-UART1 LRxD1/INTPLR1/P73 OSCILLATOR
S000/P15 LTxD1/P10
'S000/P62 LTxD1/P72
SSI00/P30 —t
SSI00/P63 VOLTAGE REGC
REGULATOR
SERIAL ARRAY
UNIT1 (2ch) X "2 JINTPO/P120, INTP1/P125
SCK10/P10 L INTP2/P31(IPSELO)
SI10/P11 Csl10 K INTERRUPT INTP2/P30(IPSELO)
SO10/P12 Voo, Vss, FLMDO STOPST/P31 (| 'ConmtroL [ INTPaPL2
Soatvper~ || teu | e
SDA11/P61 ~—~] 2 _JINTP5/P70, INTP6/P71
L L l+—— INTP7/P00

Note nPD78F1808 to 78F1817 are not provided with CAN controller.
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1.7.5 78KOR/FE3

TIMER ARRAY TIMER ARRAY l«— POO

UNITO (8ch) UNIT2 (4ch)
K8 >P10toP17
K3 >P30to P32

TI01/TO01/P30 ~—}~ chi - chl = TI21/TO21/P51 K2 >PaotopPa3

K2 >P50 10 P53

TIO0/TO00/P10 ~— ch0 ch0 ~{— T120/TO20/P50

P60 to P63
TI03/TO03/P125 = ch3 - ch3 = TI1237T023/P53 <  PorT P7010 P77
P8O to P87
TI04/TO04/P13 ~—= cha >
7> P90 to P96
TIOS/TO05/PO0 ~—3—~] 7 p120, P125
ToToosras (Z
"4 ] P121t0 P124
TI0B/TO06/P14 ~—~| ché 130
l— P140
TIO7TO07/P41 ~— ch7
TIMER ARRAY CLOCK OUTPUT
UNIT1 (8ch) - CONTROL PCL/P140
TI10/TO10/P15 ~—] cho
ANIO/P8O to
TILL/TO11/P31 =~—4-{~] o KB ani7/pa7
TI1LTO11/P120 ANISIP90 to
TI12/TO12/P16 ~—e> {>| AID CONVERTER ANI14/P96
LRxDO/P14 ch2 ADTRG/P125
TI13/TO13/P32 AVrer
LRXD1/P11 } AVss

LRxD1/P73

KRO/P70 to
TI14/TO14/P17 ~—= ch4 <:> KR7/P77

TI15/TO15/P70 == chs DIRECT MEMORY
78KOR CODE <:> ACCESS CONTROL
cPU FLASH
TI16/TO16/P12 =—{= CORE MEMORY
POWER ON CLEAR/ POCILVI EXLVI/P120
LOW VOLTAGE
TIL7TO17/P71 ch7 @ @ DA Ton CONTROL LVIOUT/P70
16-BIT
WAKE-UP <:> @ @
eR )| RESET CONTROL RESOUT/P130
] DATA
LOW-SPEED RAM FLASH - MUI;-ICI':’D'-;R&
INTERNAL MEMORY
OSCILLATOR
¥ TOOLO/P40
WINDOW {—>{ ON-CHIP DEBUG TOOL1/P41
WATCHDOG K
TIMER L CRXD/P11
- CANNote 1 CRXD/P73 ) BCD
CTXD/P10 ADJUSTMENT
SERIAL ARRAY CTxDIPT2
UNITO (2ch)
= LRXDO/INTPLRO/P14
sy i T e —
—— LTxDO/P13 [~—RESET
SI00/P16 —y XUP121
S Csloo P X2/EXCLK/P122
SO00/P15 LLRXDI/INTPLRl]Pll
S000/P62 K2 K> LN-uARTL LRXDV/INTPLR1/P73 EXCLKS/P124
ssloomsoJ LTxD1/P10 HIGH-SPEED
SS100/P63 LTXD1/P72 INTERNAL
SCKO1/P76 OSCILLATOR
SI01/P75 SERIAL ARRAY
S001/P74 CsSlIo1 UNIT2 (Zch)Note 2
SSI10/P77 [ <I—— RxD2/INTPR2/P43 REGC
- UART2 TXDIPA2 REGULATOR
SERIAL ARRAY
|<1— scL20/P42
UNIT1 (2ch) 44, SDAZO/PA3 (2 JINTPO/P120, INTPL/P125
SCK10/P10 INTP2/P31(IPSELO)
SI10/P11 csi10 - INTP2/P30(IPSELO)
SO10/P12 <::‘:> INTERRUPT L INTP3/P50(IPSELO)
CONTROL INTP3/P12(IPSELO)
ggkﬁ;ggg P: Voo, Vss, FLMDO STOPST/ STOPST/ —— INTP4/P32
EVoo EVss P31 P52 <I|INTP5/P70, INTP6/P71
l—— INTP7/P00

Notes 1. xPD78F1818 to 78F1822 are not provided with CAN controller.
2. uPD78F1818 to 78F1820 are not provided with serial array unit 2.
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78KOR/Fx3

CHAPTER 1 OUTLINE

1.7.6 78KOR/FF3

TIMER ARRAY TIMER ARRAY
UNITO (8ch) UNIT2 (4ch) 3Po0 to Po2
TI00/TO00/P10 o o T120/T020/P50 K8 >P10to P17
TIOO/TO00/P66 3 pa010 pa2
TI01/TO01/P30 ~—¢1~]
TIOL/TO0LP126 chl chl = TI21/TO21/P51 K8 P40 to P47
TI02/TO02/P67 K8 >P60 to P67
TI03/TO03/P125 == ch3 ch3 = TI23/T023/P53 ) PORT K8 >P7010 P77
TI04/TO04/PO1 ~—o}~ - K8 >Pgo to P87
TI04/TO04/P13 K8 >P90 to P97
TI05/TO05/P00 ~—¢-{~
TI05/TO05/P40 3 >P120, P125, P126
TI06/TO06/P02 ~—3-}~ e (4 JP121t0 P124
TI06/TO06/P14 L . p130
TI07/TO07/P41 - ch7 [~—=P140
TI07/TO07/P44
TIMER ARRAY | Sek SUTPUT PCLIP140
UNIT1 (8ch)
TI10/TO10/P45 ANIO/PS80 to
TILL/TO11/P31 - o ANI7/P87
TIL1/TO11/P54 c (g ) ANIB/PY0 to
{~>| Ap convERTER ANIL5/P97
TI12/TO12/P16 ADTRG/P125
TI2MTO12/P46 ¢ ch2 AV
LRxDO/P14 AVss
TI13/TO13/P32
TI13/TO13/P55 <> Kev RETURN KRO/P70 to
- ch3
LRxD1/P73 KR7/PT7
LRxD1/P11 | DIRECT MEMORY
N ACCESS CONTROL
naroury -
cPU FLASH
TI15/TO15/P56 ~—4-|~ . CORE | | MEMORY PCI)_\(I)\I\%IRV(())TT?AI_(;EEAR/ POCILI EXLVIP120
TI15/TO15/P70 W VOLTAG CONTROL LVIOUTPTO
o I g U
TI16/TO16/P65 @
TIL7/TO17/P57 ~—g-{=
TI7TO17/P71 ch7 @ @ RESET CONTROL RESOUT/P130
0BT DATA (| muLTPLERS
WAKE-UP RAM FLASH DIVIDER
TIVER MEMORY TOOLO/P40
4 ("] ON-CHIP DEBUG
SwetED TOOL1/P41
INTERNAL
OSCILLATOR BCD
CRxD/P11 D
) [ Srxop7s ADJUSTMENT
WINDOW CANNote
CTXDIP10
WATCHDOG CTXDIP72
TIMER SYSTEM
UN.UARTO [ LR¥DOINTPLROP14 CONTROL RESET
Simi’?f FrifY LTX0/PL3 AL ng:lmmz
c I
SCKO00/P17 EXCLKS/P124
SCKO0/PE0 |, [ LROUNTPLRLPLL R SPEED
S
SI00/P61
Sioorpet csioo LTxDL/PT2 OSCILLATOR
S000/P62
SSI00/P30 SERIAL ARRAY
e eeal | VOLTAGE
SSI00/P63 UNIT2 (2ch) b etiason REGC
SCKOL/PT76
[ RxD2/INTPR2/P43
SI0L/P75 cslo1 UART2 — T:DZ/F’42 K _2 JINTPO/P120, INTP1/P125
S001/P74 :
T e [ Mrarioierio
YIS [ INTPSPSO(PSELD)
<:> INTERRUPT INTP3/P12(IPSELO)
SCKI0/P10 D ‘ i—l CONTROL o INTP4/P32
o1 csio (2 IINTPS/P70, INTP6/P71
SO10/P12 Voo, Vss, FLMDO STOPST/ STOPST/ l—— INTP7/P00
EVoo EVss Pal P52 e INTPSIP47
SCL11/P60 «—}~
SDA11/P61 ~—I~] neu

Note pPD78F1823 to 78F1825 are not provided with CAN controller.
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78KOR/Fx3

CHAPTER 1 OUTLINE

1.7.7 78KOR/FG3

TIMER ARRAY
UNIT2 (8ch)

ch0 — T120/TO20/P50
chl — T121/TO21/P51
ch3 — T123/TO23/P53
ch4 — T124/TO24/P154
chs — T125/TO25/P155
ch6é — T126/TO26/P156
ch7 — T127/TO27/P157

78KOR CODE

CPU FLASH
CORE MEMORY

{

g

RAM

DATA
FLASH
MEMORY

TIMER ARRAY
UNITO (8ch)
TI00/TO00/P10 o
TI00/TO00/P66
TIO1/TO01/P30 ~—e-{~] hi
TI01/TO01/P126
TI02/TO02/P11 ~—¢-{~| ”
TI02/TO02/P67 c
TI03/TO03/P125 ~—+~] 3
TI03/TO03/P127
TI04/TO04/PO1 ~—¢-{~| o
TI04/TO04/P13
TIOS/TO05/P00 ~—+-~] o
TIOS/TO05/P40
TIOB/TO06/P02 ~—#-t=| "
TI06/TO06/P14 c
TIO7/TO07/P41 ~—¢-{~] 7
TIO7/TO07/P44
TIMER ARRAY
UNIT1 (8ch)
TIL0/TO10/P15 o
TIL0/TO10/P45 c
Tomoivees | Lo |
TI11/TO11/P54
TI12/T012/P16 ~—
TI2ITO12/P46 ~— ch2
LRxDO/P14
TI13/TO13/P32
TI13/TO13/P55 ch3
LRxD1/P73
LRxD1/P11
TI14/TO14/P17 ~—o-~] o
TI14/TO14/P64
TI15/TO15/P56 ~—+-~] s
TI15/TO15/P70
TIL6/TOL6/P12 ~—¢-|~] o
TI16/TO16/P65
TIL7/TOL7/P57 ~—3-~] "
TIL7/TO17/P71 ch7
16-BIT
WAKE-UP
TIMER
4
LOW-SPEED
INTERNAL
OSCILLATOR
v
WINDOW
WATCHDOG
TIMER

CAN

LIN-UARTO

LIN-UART1

SERIAL ARRAY
UNIT2 (2ch)

T

UART2

1IC20

SERIAL ARRAY
UNITO (2ch)
SCKO00/P17
SCKO0/PE0 ~
SI00/P16
Si00/Pe1 —J CsI00
SO00/P15 -
S000/P62
SS100/P30 -
SSI00/P63
SCK01/P76
SI01/P75
SO01/P74 csiol
SSI01/P77
SERIAL ARRAY
UNIT1 (2ch)
SCK10/P10
SI10/P11 Csl10
S010/P12
SCK11/P153
SI11/P152 csii1
S011/P151
SCL11/P60 ~—|~|
Sommeii{teu |

Voo, Vss, FLMDO
EVooo, EVsso,

EVoo1 EVssi

L CRxD/P11
CRxD/P73

CTxD/P10
CTxD/P72

[+— LRxDO/INTPLRO/P14

LTxD0/P13

——E LRXD1/INTPLR1/P11

LRXD1/INTPLR1/P73
LTxD1/P10
LTxD1/P72

—— RxD2/INTPR2/P43
— TxD2/P42

— SCL20/P42
— SDA20/P43

—

STOPST/  STOPST/
P31 P52

<

PORT

K2 >Poo to P03
K8 >P10to P17
K3 >P30to P32
K8~ > P40 to P47
8 >P50to P57
K8 > P60 to P67
8 >P70t0 P77
K 8> P80 to P87
P90 to P97
P100 to P107
4> p120, P125 to P127
K4 1P121t0P124

— P130
P140

P150 to P157

CLOCK OUTPUT
CONTROL

PCL/P140

<

AID CONVERTER

n ANIO0/P80 to

ANI7/P87

“ ANI8/P90 to
ANI15/P97

n ANI16/P100 to
ANI23/P107

g U

EXLVI/P120
LVIOUT/P70

ADTRG/P125
AVRrer
AVss
KRO/P70 to
KEY RETURN KR7/P77
DIRECT MEMORY
ACCESS CONTROL
POWER ON CLEAR/
LOW VOLTAGE ey
INDICATOR
RESET CONTROL RESOUT/P130
MULTIPLIER&
DIVIDER
TOOL1/P41
BCD
ADJUSTMENT
SYSTEM
CONTROL RESET
PLL X1/P121
~——X2/EXCLK/P122
EXCLKS/P124
HIGH-SPEED
INTERNAL
OSCILLATOR
VOLTAGE
REGULATOR REGC
K_2 1INTPO/P120, INTP1/P125
L INTP2/P31(IPSELO)
INTP2/P30(IPSELO)
INTP3/P50(IPSELO)
INTERRUPT - [
R ORTROL INTP3/P12(IPSELO)

[~— INTP4/P32

[*=— INTP7/P00
[~—— INTP8/P47

K_2 JINTP5/P70, INTP6/P71
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78KOR/Fx3

CHAPTER 1 OUTLINE

1.8 Outline of Functions

(1/9)
Part number 78KOR/FB3 (LIN)
Item uPD78F1804 uPD78F1805 1PD78F1806 uPD78F1807
Code flash memory 24 KB 32 KB 48 KB 64 KB
Data flash memory 16 KB 16 KB 16 KB 16 KB
High-Speed RAM 1.5KB 2 KB 3 KB 4 KB
Regulator Provided
Operating frequency | 2 to 24 MHz: Voo = 2.7t0 5.5V
.% High-speed system |2 to 20 MHz: Voo =2.7t0 5.5V
X = | Internal high-speed |4, 8 MHz (TYP.): Voo =2.7t0 5.5V
kel oscillation
© PLL oscillation x1, x6, x8
Internal low-speed 30 kHz (TYP.): Voo =2.7t0 5.5V
oscillation
General-purpose register 8 bits x 32 registers (8 bits x 8 registers x 4 banks)
Minimum instruction 42 ns (24 MHz: Voo = 2.7 to 5.5 V)/50 ns (20 MHz: Voo = 2.7 to 5.5 V)/
execution time 0.1 us (10 MHz: Vob = 2.7 t0 5.5 V)/0.2 us (5 MHz: Vop = 2.7 t0 5.5 V)/
33 us (30 kHz : When internal low-speed oscillator is used)
Instruction set ¢ 8-bit operation, 16-bit operation
¢ Bit manipulation (Set, reset, test, and Boolean operation), etc.
I/O port [30-pin products] [32-pin products]
Total: 23 Total: 25
CMOS 1/0: 21 CMOS 1/O: 19
CMOS input: 2 CMOS input: 2
N-ch open drain I/O (6 V tolerance): 4
Timer e 16-bit timer: 13 channels
e Watchdog timer: 1 channel
e 16-bhit wakeup timer: 1 channel

Timer outputs

13 (PWM outputs unit 0: 7, unit 1: 4)

Clock output

A/D converter

10-bit resolution x 8 channels (30-pin products), 10-bit resolution x 6 channels (32-pin products)

Serial interface

[30-pin products] [32-pin products]
e CSI: 1 channel (supports full SPI) e CSI: 1 channel (supports full SPI)
e CSI: 1 channel e CSI: 1 channel
e LIN-UART: 2 channels « Simplified 1°C: 1 channel
e LIN-UART: 2 channels

Multiplier/divider

e 16 bits x 16 bits = 32 bits (multiplication)
e 32 bits + 32 hits = 32 hits, 32-bit remainder (division)

DMA controller 2 channels

S | External 8

2

@ ; . ! .

£ Internal 30-pin products: 30, 32-pin products: 31

Key interrupt

Reset

e Reset by RESET pin

o Internal reset by watchdog timer

o Internal reset by clock monitor

o Internal reset by illegal-memory access

¢ Internal reset by power-on-clear
¢ Internal reset by low-voltage detector
o Internal reset by illegal instruction execution

Note2

On-chip debug function

Provided

Power supply voltage

Voo =2.7t05.5V

Operating ambient temperature

(A) grade products : Ta = —40 to +85°C, (A2) grade products : Ta = —40 to +125°C

Package

30-pin plastic SSOP (7.62 mm(300)), 32-pin plastic WQFN (5 x 5)

Note When instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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78KOR/Fx3

CHAPTER 1 OUTLINE

(2/19)
Part number 78KOR/FC3 (LIN)

Item 1PD78F1808 4PD78F1809 4PD78F1810 uPD78F1811

Code flash memory 24 KB 32 KB 48 KB 64 KB

Data flash memory 16 KB 16 KB 16 KB 16 KB

High-Speed RAM 1.5KB 2 KB 3 KB 4 KB

Regulator Provided

Operating frequency

210 24 MHz: Vop = 2.7 10 5.5 V

High-speed system

Main

21020 MHz: Vop =2.7t0 5.5V

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Voo =2.7t0 5.5V

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.7 10 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Voo = 2.7 t0 5.5 V)/50 ns (20 MHz: Vop = 2.7 t0 5.5 V)/
0.1 us (10 MHz: Voo = 2.7 t0 5.5 V)/0.2 us (5 MHz: Voo = 2.7 to 5.5 V)/
33 s (30 kHz : When internal low-speed oscillator is used)

Instruction set

o 8-bit operation, 16-bit operation
* Bit manipulation (Set, reset, test, and Boolean operation), etc.

I/O port Total: 33
CMOS 1/O: 27
CMOS input: 2
CMOS output: -
N-ch open-drain I/O (6 V tolerance): 4
Timer e 16-bit timer: 16 channels
e Watchdog timer: 1 channel
o 16-bit wakeup timer: 1 channel

Timer outputs

16 (PWM outputs unit 0: 7, unit 1: 7)

Clock output

A/D converter

10-bit resolution x 8 channels

Serial interface

e CSI: 1 channel (supports full SPI) e LIN-UART: 2 channels
e CSI: 1 channel

« Simplified 1°C: 1 channel

Multiplier/divider

e 16 bits x 16 bits = 32 bits (multiplication)
e 32 bits + 32 bits = 32 bits, 32-bit remainder (division)

DMA controller 2 channels
% External 9

5]

£ Internal 34

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR3).

Reset

e Reset byﬁ pin

¢ Internal reset by watchdog timer

¢ Internal reset by clock monitor

o Internal reset by illegal-memory access

o Internal reset by power-on-clear

o Internal reset by low-voltage detector

« Internal reset by illegal instruction execution™°'®?

On-chip debug function

Provided

Power supply voltage

Voo =2.7t05.5V

Operating ambient temperature

(A) grade products : Ta = —40 to +85°C, (A2) grade products : Ta = —40 to +125°C

Package

40-pin plastic WQFN (6 x 6)

Note When instruction code FFH is executed.

Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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CHAPTER 1 OUTLINE

(319)
Part number 78KOR/FC3 (LIN)

Item uPD78F1812 | 4PD78F1813 | 4PD78F1814 | 4PD78F1815 | 4PD78F1816 | nxPD78F1817

Code flash memory 24 KB 32 KB 48 KB 64 KB 96 KB 128 KB

Data flash memory 16 KB 16 KB 16 KB 16 KB 16 KB 16 KB

High-Speed RAM 1.5KB 2 KB 3 KB 4 KB 6 KB 8 KB

Regulator Provided

Operating frequency

210 24 MHz: Vopo = 2.710 5.5V

High-speed system

Main

21020 MHz: Vop =2.7t0 5.5V

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Voo =2.7t0 5.5V

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.7 10 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Vop = 2.7 t0 5.5 V)/50 ns (20 MHz: Voo = 2.7 to 5.5 V)/
0.1 s (10 MHz: Voo = 2.7 t0 5.5 V)/0.2 us (5 MHz: Voo = 2.7 t0 5.5 V)/
33 s (30 kHz : When internal low-speed oscillator is used)

Instruction set

o 8-bit operation, 16-bit operation
o Bit manipulation (Set, reset, test, and Boolean operation), etc.

I/O port Total: 41
CMOS 1/0: 32
CMOS input: 4
CMOS output: 1
N-ch open-drain I/O (6 V tolerance): 4
Timer e 16-bit timer: 16 channels
e Watchdog timer: 1 channel
o 16-bit wakeup timer: 1 channel

Timer outputs

16 (PWM outputs unit 0: 7, unit 1: 7)

Clock output

Provided

A/D converter

10-bit resolution x 11 channels

Serial interface

e CSI: 1 channel (supports full SPI) e LIN-UART: 2 channels
e CSI: 1 channel

e Simplified 1°C: 1 channel

Multiplier/divider

e 16 bits x 16 bhits = 32 bits (multiplication)
o 32 bits + 32 bits = 32 bits, 32-bit remainder (division)

DMA controller 4 channels

5 | External 10 10
>

EJ Internal 36

c

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR3).

Reset

o Reset byﬁpin

o Internal reset by watchdog timer

o Internal reset by clock monitor

o Internal reset by illegal-memory access

o Internal reset by power-on-clear
o Internal reset by low-voltage detector

o Internal reset by illegal instruction execution°'®?

On-chip debug function

Provided

Power supply voltage

Voo =2.7t055V

Operating ambient temperature

(A) grade products : Ta = —40 to +85°C, (A2) grade products : Ta = —40 to +125°C

Package

48-pin plastic LQFP (fine pitch) (7 x 7), 48-pin plastic WQFN (7 x 7)

Note When instruction code FFH is executed.

Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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CHAPTER 1 OUTLINE

(419)
Part number 78KOR/FC3 (CAN & LIN)

Item 1PD78F1826 1PD78F1827 1PD78F1828 1PD78F1829 4#PD78F1830

Code flash memory 64 KB 96 KB 128 KB 192 KB 256 KB

Data flash memory 16 KB 16 KB 16 KB 16 KB 16 KB

High-Speed RAM 4 KB 6 KB 8 KB 12 KB 16 KB

Regulator Provided

Operating frequency

21024 MHz: Voo =2.7105.5V

High-speed system

Main

21020 MHz: Voo =2.7t05.5V

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Voo =2.7t0 5.5V

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.7 10 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Vop = 2.7 t0 5.5 V)/50 ns (20 MHz: Voo = 2.7 to 5.5 V)/
0.1 us (10 MHz: Voo = 2.7 to 5.5 V)/0.2 us (5 MHz: Voo = 2.7 to 5.5 V)/
33 s (30 kHz : When internal low-speed oscillator is used)

Instruction set

o 8-bit operation, 16-bit operation
¢ Bit manipulation (Set, reset, test, and Boolean operation), etc.

I/O port Total: 41
CMOS 1/0: 32
CMOS input: 4
CMOS output: 1
N-ch open-drain I/O (6 V tolerance): 4
Timer e 16-bit timer: 16 channels
e Watchdog timer: 1 channel
o 16-bit wakeup timer: 1 channel

Timer outputs

16 (PWM outputs unit 0: 7, unit 1: 7)

Clock output

Provided

A/D converter

10-bit resolution x 11 channels

Serial interface

e CSI: 1 channel (supports full SPI)
e CSI: 1 channel

« Simplified 1°C: 1 channel

e LIN-UART: 2 channels

e CAN controller : 1 channel

Multiplier/divider

e 16 bits x 16 bits = 32 bits (multiplication)
o 32 bits + 32 hits = 32 bits, 32-bit remainder (division)

DMA controller

4 channels

External

10

Internal

Interrupt

40

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR3).

Reset

o Reset byﬁpin

o Internal reset by watchdog timer

o Internal reset by clock monitor

o Internal reset by illegal-memory access
o Internal reset by power-on-clear

o Internal reset by low-voltage detector
o Internal reset by illegal instruction execution

Note

On-chip debug function

Provided

Power supply voltage

Voo =2.7t05.5V

Operating ambient temperature

(A) grade products : Ta = —40 to +85°C, (A2) grade products : Ta = —40 to +125°C

Package

48-pin plastic LQFP (fine pitch) (7 x 7) , 48-pin plastic WQFN (7 x 7)

Note When instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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CHAPTER 1 OUTLINE

(5/9)
Part number 78KOR/FE3 (LIN)

Item 1PD78F1818 4PD78F1819 1PD78F1820 4PD78F1821 1PD78F1822

Code flash memory 32 KB 48 KB 64 KB 96 KB 128 KB

Data flash memory 16 KB 16 KB 16 KB 16 KB 16 KB

High-Speed RAM 2 KB 3 KB 4 KB 6 KB 8 KB

Regulator Provided

Operating frequency

210 24 MHz: Vob = 2.7t0 5.5 V

High-speed system

Main

21020 MHz: Vob =2.7t0 5.5V

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Vop =2.7t0 5.5V

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.7 10 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Voo = 2.7 to 5.5 V)/50 ns (20 MHz: Voo = 2.7 to 5.5 V)/
0.1 s (10 MHz: Vob = 2.7 t0 5.5 V)/0.2 us (5 MHz: Vop = 2.7 to 5.5 V)/
33 s (30 kHz : When internal low-speed oscillator is used)

Instruction set

o 8-bit operation, 16-bit operation

* Bit manipulation (Set, reset, test, and Boolean operation), etc.

I/O port Total: 55
CMOS 1/O: 46
CMOS input: 4
CMOS output: 1
N-ch open-drain I/O (6 V tolerance): 4
Timer e 16-bit timer: 20 channels
e Watchdog timer: 1 channel
e 16-bit wakeup timer: 1 channel

Timer outputs

20 (PWM outputs unit 0: 7, unit 1: 7,

unit 2: 3)

Clock output

Provided

A/D converter

10-bit resolution x 15 channels

Serial interface

e CSI: 2 channels (supports full SPI)
e CSI: 1 channel

« Simplified 1°C: 1 channel

e LIN-UART: 2 channels

e CSI: 2 channels (supports full SPI)
e CSI: 1 channel
e Simplified 1°C: 1 channel
o UART 1channel /
simplified 1°C: 1 channel
e LIN-UART: 2 channels

Multiplier/divider

e 16 bhits x 16 bits = 32 bits (multiplication)
e 32 hits + 32 bits = 32 bits, 32-bit remainder (division)

DMA controller 4 channels
§ External 10 11
g Internal 41 43

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR7).

Reset

e Reset by RESET pin
¢ Internal reset by watchdog timer
¢ Internal reset by clock monitor

« Internal reset by low-voltage detector
o Internal reset by illegal instruction execution

¢ Internal reset by illegal-memory access

¢ Internal reset by power-on-clear

Note

On-chip debug function

Provided

Power supply voltage

Vob=2.7t05.5V

Operating ambient temperature

(A) grade products : Ta =-40 to +85°C, (A2) grade products : Ta =—40 to +125°C

Package

64-pin plastic LQFP (fine pitch) (10 x

10)

Note When instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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CHAPTER 1 OUTLINE

(6/9)
Part number 78KOR/FE3 (CAN & LIN)

Item 4PD78F1831 1PD78F1832 1PD78F1833 uPD78F1834 1PD78F1835

Code flash memory 64 KB 96 KB 128 KB 192 KB 256 KB

Data flash memory 16 KB 16 KB 16 KB 16 KB 16 KB

High-Speed RAM 4 KB 6 KB 8 KB 12 KB 16 KB

Regulator Provided

Operating frequency

21024 MHz: Voo =2.7105.5V

High-speed system

Main

21020 MHz: Voo =2.7t05.5V

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Voo =2.7t0 5.5V

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.7 10 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Voo = 2.7 t0 5.5 V)/50 ns (20 MHz: Voo = 2.7 t0 5.5 V)/
0.1 s (10 MHz: Voo = 2.7 t0 5.5 V)/0.2 s (5 MHz: Voo = 2.7 10 5.5 )/

33 s (30 kHz : When internal low-speed oscillator is used)

Instruction set

» 8-bit operation, 16-bit operation
¢ Bit manipulation (Set, reset, test, and Boolean operation), etc.

I/O port Total: 55
CMOS 1/0: 46
CMOS input: 4
CMOS output: 1
N-ch open-drain I/O (6 V tolerance): 4
Timer e 16-bit timer: 20 channels
e Watchdog timer: 1 channel
e 16-bit wakeup timer: 1 channel

Timer outputs

20 (PWM outputs unit 0: 7, unit 1: 7, unit 2: 3)

Clock output

Provided

A/D converter

10-bit resolution x 15 channels

Serial interface

e CSI: 2 channels (supports full SPI)

e CSI: 1 channel

e Smplified 1°C: 1 channel
o UART 1 channel / simplified I°C: 1 channel
e LIN-UART: 2 channels

o CAN controller : 1 channel

Multiplier/divider

e 16 bits x 16 bits = 32 bits (multiplication)
o 32 bits + 32 bits = 32 bits, 32-bit remainder (division)

DMA controller 4 channels
S | External 11

=l

9]

£ Internal 47

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR7).

Reset

o Reset by RESET pin

o Internal reset by watchdog timer
o Internal reset by clock monitor

o Internal reset by illegal-memory access
o Internal reset by power-on-clear

¢ Internal reset by low-voltage detector
o Internal reset by illegal instruction execution

Note

On-chip debug function

Provided

Power supply voltage

Vob=2.7t055V

Operating ambient temperature

(A) grade products : Ta = —40 to +85°C, (A2) grade products : Ta = —40 to +125°C

Package

64-pin plastic LQFP (fine pitch) (10 x 10)

Note When instruction code FFH is executed.

Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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CHAPTER 1 OUTLINE

(719)
Part number 78KOR/FF3 (LIN)

Item 1uPD78F1823 1PD78F1824 1PD78F1825

Code flash memory 64 KB 96 KB 128 KB

Data flash memory 16 KB 16 KB 16 KB

High-Speed RAM 4 KB 6 KB 8 KB

Regulator Provided

Operating frequency

21024 MHz: Voo =2.7105.5V

High-speed system

Main

21020 MHz: Voo =2.7t05.5V

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Voo =2.7t0 5.5V

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.7 10 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Voo = 2.7 to 5.5 V)/50 ns (20 MHz: Voo = 2.7 to 5.5 V)/
0.1 s (10 MHz: Vop = 2.7 t0 5.5 V)/0.2 us (5 MHz: Vop = 2.7 to 5.5 V)/
33 s (30 kHz : When internal low-speed oscillator is used)

Instruction set

» 8-bit operation, 16-bit operation
¢ Bit manipulation (Set, reset, test, and Boolean operation), etc.

I/O port Total: 71
CMOS I/O: 62
CMOS input: 4
CMOS output: 1
N-ch open-drain 1/O (6 V tolerance): 4
Timer o 16-bit timer: 20 channels
e Watchdog timer: 1 channel
e 16-bit wakeup timer: 1 channel

Timer outputs

20 (PWM outputs unit 0: 7, unit 1: 7, unit 2: 3)

Clock output

Provided

A/D converter

10-bit resolution x 16 channels

Serial interface

e UART 1 channel / simplified I°C: 1 channel
e LIN-UART: 2 channels

e CSI: 2 channels (supports full SPI)
e CSI: 1 channel
e Simplified 1°C: 1 channel

Multiplier/divider

e 16 bits x 16 bits = 32 bits (multiplication)
o 32 bits + 32 bits = 32 bits, 32-bit remainder (division)

DMA controller 4 channels
S | External 12

=l

9]

£ Internal 43

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR7).

Reset

« Reset by RESET pin

o Internal reset by watchdog timer

o Internal reset by clock monitor

o Internal reset by illegal-memory access
o Internal reset by power-on-clear

o Internal reset by low-voltage detector

« Internal reset by illegal instruction execution°'

On-chip debug function

Provided

Power supply voltage

Vob=2.7t0 5.5V

Operating ambient temperature

(A) grade products : Ta = —40 to +85°C, (A2) grade products : Ta = —40 to +125°C

Package

80-pin plastic LQFP (fine pitch) (12 x 12)

Note When instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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CHAPTER 1 OUTLINE

(8/9)
Part number 78KOR/FF3 (CAN & LIN)

Item 1PD78F1836 1PD78F1837 1PD78F1838 1PD78F1839 1PD78F1840

Code flash memory 64 KB 96 KB 128 KB 192 KB 256 KB

Data flash memory 16 KB 16 KB 16 KB 16 KB 16 KB

High-Speed RAM 4 KB 6 KB 8 KB 12 KB 16 KB

Regulator Provided

Operating frequency

21024 MHz: Voo =2.7105.5V

High-speed system

Main

21020 MHz: Voo =2.7t05.5V

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Voo =2.7t0 5.5V

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.7 10 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Voo = 2.7 t0 5.5 V)/50 ns (20 MHz: Voo = 2.7 t0 5.5 V)/
0.1 s (10 MHz: Voo = 2.7 t0 5.5 V)/0.2 s (5 MHz: Voo = 2.7 10 5.5 )/

33 s (30 kHz : When internal low-speed oscillator is used)

Instruction set

¢ 8-bit operation, 16-bit operation
¢ Bit manipulation (Set, reset, test, and Boolean operation), etc.

I/O port Total: 71
CMOS I/O: 62
CMOS input: 4
CMOS output: 1
N-ch open-drain 1/O (6 V tolerance): 4
Timer e 16-bit timer: 20 channels
e Watchdog timer: 1 channel
o 16-bit wakeup timer: 1 channel

Timer outputs

20 (PWM outputs unit 0: 7, unit 1: 7, unit 2: 3)

Clock output

Provided

A/D converter

10-bit resolution x 16 channels

Serial interface

e CSI: 2 channels (supports full SPI)

e CSI: 1 channel

« Simplified 1°C: 1 channel
e UART 1 channel / simplified I°C: 1 channel

e LIN-UART: 2 channels
e CAN controller : 1 channel

Multiplier/divider

e 16 bits x 16 bits = 32 bits (multiplication)
e 32 bits + 32 hits = 32 bits, 32-bit remainder (division)

DMA controller 4 channels
B | External 12

2

@

£ Internal 47

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR7).

Reset

e Reset by RESET pin

¢ Internal reset by watchdog timer
o Internal reset by clock monitor

o Internal reset by illegal-memory access
o Internal reset by power-on-clear
o Internal reset by low-voltage detector

o Internal reset by illegal instruction execution

Note

On-chip debug function

Provided

Power supply voltage

Vob=2.7t055V

Operating ambient temperature

(A) grade products : Ta = —40 to +85°C, (A2) grade products : Ta = —40 to +125°C

Package

80-pin plastic LQFP (fine pitch) (12 x 12)

Note When instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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(9/9)
Part number 78KOR/FG3 (CAN & LIN)

Item 1#PD78F1841 1PD78F1842 1PD78F1843 uPD78F1844 1PD78F1845

Code flash memory 64 KB 96 KB 128 KB 192 KB 256 KB

Data flash memory 16 KB 16 KB 16 KB 16 KB 16 KB

High-Speed RAM 4 KB 6 KB 8 KB 12 KB 16 KB

Regulator Provided

Operating frequency

21024 MHz: Voo =2.7105.5V

High-speed system

Main

21020 MHz: Voo =2.7t05.5V

Internal high-speed
oscillation

Clock

4,8 MHz (TYP.): Voo =2.7t0 5.5V

PLL oscillation

x1, x6, x8

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 2.7 10 5.5 V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction
execution time

42 ns (24 MHz: Voo = 2.7 t0 5.5 V)/50 ns (20 MHz: Voo = 2.7 t0 5.5 V)/
0.1 s (10 MHz: Voo = 2.7 t0 5.5 V)/0.2 s (5 MHz: Voo = 2.7 10 5.5 )/

33 s (30 kHz : When internal low-speed oscillator is used)

Instruction set

¢ 8-bit operation, 16-bit operation
¢ Bit manipulation (Set, reset, test, and Boolean operation), etc.

I/O port Total: 89
CMOS I/O: 80
CMOS input: 4
CMOS output: 1
N-ch open-drain 1/O (6 V tolerance): 4
Timer e 16-bit timer: 24 channels
e Watchdog timer: 1 channel
o 16-bit wakeup timer: 1 channel

Timer outputs

24 (PWM outputs unit 0: 7, unit 1: 7, unit 2: 7)

Clock output

Provided

A/D converter

10-bit resolution x 24 channels

Serial interface

e CSI: 2 channels (supports full SPI)

e CSI: 1 channel

e LIN-UART: 2 channels
e CAN controller : 1 channel

e CSI: 1 channel / Simplified I°C: 1 channel
e UART 1 channel / simplified I1°C: 1 channel

Multiplier/divider

e 16 bits x 16 bits = 32 bits (multiplication)
e 32 bits + 32 hits = 32 bits, 32-bit remainder (division)

DMA controller 4 channels
B | External 12

2

@

£ Internal 49

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of the key input pins (KRO to KR7).

Reset

e Reset by RESET pin

¢ Internal reset by watchdog timer
o Internal reset by clock monitor

o Internal reset by illegal-memory access
o Internal reset by power-on-clear
o Internal reset by low-voltage detector

o Internal reset by illegal instruction execution

Note

On-chip debug function

Provided

Power supply voltage

Vob=2.7t055V

Operating ambient temperature

(A) grade products : Ta = —40 to +85°C, (A2) grade products : Ta = —40 to +125°C

Package

100-pin plastic LQFP (fine pitch) (14 x 14)

Note When instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.

RO1UHO007EJO600 Rev.6.00

Aug 31, 2012

RRENESAS

48



78KOR/Fx3 CHAPTER 2 PIN FUNCTIONS

CHAPTER 2 PIN FUNCTIONS

2.1 Pin Function List

Pin 1/O buffer power supplies depend on the product. The relationship between these power supplies and the pins is
shown below.

Table 2-1. Pin I/O Buffer Power Supplies (AVrer, EVob, Vob)

78KOR/FB3: 30-pin plastic SSOP (7.62 mm (300))
32-pin plastic WQFN (5x5)
78KOR/FC3: 40-pin plastic WQFN (6x6)
48-pin plastic LQFP (fine pitch) (7x7)
48-pin plastic WQFN (7x7)
78KOR/FE3: 64-pin plastic LQFP (fine pitch) (10x10)
78KOR/FF3: 80-pin plastic LQFP (fine pitch) (12x12)

Power Supply Corresponding Pins
AVRer P80 to P87, P90 to P97
EVop Port pins other than P80 to P87, P90 to P97, and P121 to P124
Vop e P121 to P124
¢ Pins other than port pins

Table 2-2. Pin 1/O Buffer Power Supplies (AVrer, EVbpo, EVbp1, VDD)

e 78KOR/FG3: 100-pin plastic LQFP (fine pitch) (14x14)

Power Supply Corresponding Pins
AVRer P80 to P87, P90 to P97, P100 to P107
EVooo, EVbp1 Port pins other than P80 to P87, P90 to P97, P100 to P107, and P121 to P124
Vop e P121 to P124
¢ Pins other than port pins
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

2.1.1 78KOR/FB3 (30-pin products)

(1) Port functions: 78KOR/FB3 (30-pin products)

Function Name 1/0 Function After Reset Alternate Function
P10 110 Port 1. Input port | INTP4/TI00/SCK10/
8-bit 1/0 port. TOOO0/LTxD1
P11 Input/output can be specified in 1-bit units. INTP5/TI02/S110/
Use of an on-chip pull-up resistor can be specified by a software LRxD1/INTPLR1L/TO02
setting.
P12 INTP3/T116/SO10/
TO16
P13 TI04/LTxD0O/TO04
P14 TI06/LRXDO/INTPLRO/
TOO06
P15 TI110/SO00/TO10
P16 TI12/S100/TO12
P17 TI14/SCK00/TO14
P30 1/0 Port 3. Input port INTP2/SSI00/TI01/
1-bit I/O port. TOO01
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P40 110 Port 4. Input port | TOOLO/TIO5/TO05
P41 2-bit /O port. TOOL1/TIO7/TO07
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P80 to P87 110 Port 8. Digital input | ANIOO to ANIO7
8-bit 1/0 port. port
Input/output can be specified in 1-bit units.
P120 110 Port 12. Input port | INTPO/EXLVI/TI11/
2-bit /0 port and 2-bit input port. TO1l1
P121 Input Input/output can be specified in 1-bit units. X1
pP122 For only P120 and P125, use of an on-chip pull-up resistor can X2/EXCLK
be specified by a software setting.
P125 110 INTP1/ADTRG/TIO3/
TOO03
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/3): 78KOR/FB3 (30-pin products)

Function Name 110 Function After Reset Alternate Function
ANIOO to ANIO7| Input A/D converter analog input Digital input| P80 to P87
port
ADTRG Input A/D converter external trigger input Input port | P125/INTP1/TI03/TO03
EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO/TI11/TO11
FLMDO - Flash memory programming mode setting - -
INTPO Input External interrupt request input for which the valid edge (rising Input port | P120/EXLVI/TI11/TO11
INTP1 edge, falling edge, or both rising and falling edges) can be P125/ADTRG/TIO3/
specified TOO03
INTP2 P30/SSI00/TI01/TO01
INTP3 P12/SO10/TI16/TO16
INTP4 P10/SCK10/LTxD1/
TI00/TO00
INTP5 P11/SI10/LRxD1/
INTPLR1/T102/TO02
INTPLRO Input External interrupt request input for which the valid edge for LIN- | Input port | P14/LRxDO/TI06/TO06
UARTO (rising edge, falling edge, or both rising and falling
edges) can be specified
INTPLR1 Input External interrupt request input for which the valid edge for LIN- | Input port | P11/SI10/LRxD1/T102/
UART1 (rising edge, falling edge, or both rising and falling TOO2/INTP5
edges) can be specified
LRxDO Input Serial data input to LIN-UARTO Input port | P14/INTPLRO/TI06/
TOO06
LRxD1 Input Serial data input to LIN-UART1 Input port | P11/SI10/INTPLR1/
TI02/TO02/INTP5
LTxDO Output | Serial data output from LIN-UARTO Input port P13/T104/TO04
LTxD1 Output | Serial data output from LIN-UART1 Input port | P10/SCK10/T100/TO00/
INTP4
REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -
internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).
RESET Input System reset input - -
SCKO00 I/10 Clock input/output for CSI00 and CSI10 Input port | P17/TI14/TO14
SCK10 P10/LTxD1/TI00/TO00/
INTP4
SI00 Input Serial data input to CSI00 and CSI10 Input port P16/T112/TO12
SI10 P11/LRxD1/INTPLR1/
TI02/TO02/INTP5
S000 Output | Serial data output from CSI00 and CSI10 Input port | P15/T110/TO10
SO10 P12/INTP3/TI16/TO16
SSI00 Input Chip select input to CSI00 Input port | P30/INTP2/TI01/TO01
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/3): 78KOR/FB3 (30-pin products)

Function Name 110 Function After Reset Alternate Function

TI0O0 Input External count clock input to 16-bit timer 00 Input port | P10/SCK10/LTxD1/
TOOO/INTP4

TIO1 External count clock input to 16-bit timer 01 P30/SSI00/INTP2/
TOO1

TI02 External count clock input to 16-bit timer 02 P11/S110/LRxD1/
INTPLR1/TO02/INTP5

TIO3 External count clock input to 16-bit timer 03 P125/INTP1/ADTRG/
TOO03

TI04 External count clock input to 16-bit timer 04 P13/LTxDO/TO04

TIO5 External count clock input to 16-bit timer 05 P40/TOOLO/TO05

TI06 External count clock input to 16-bit timer 06 P14/LRxDO/INTPLRO/
TOO06

TIO7 External count clock input to 16-bit timer 07 P41/TOOL1/TO07

TI10 External count clock input to 16-bit timer 10 P15/SO00/TO10

TI11 External count clock input to 16-bit timer 11 P120/INTPO/EXLVI/
TO11

TI12 External count clock input to 16-bit timer 12 P16/S100/TO12

TI14 External count clock input to 16-bit timer 14 P17/SCK00/TO14

TI16 External count clock input to 16-bit timer 16 P12/SO10/INTP3/TO16

TOO00 Output | 16-bit timer 00 output Input port | P10/SCK10/LTxD1/
TIOO/INTP4

TOO01 16-bit timer 01 output P30/SSI00/INTP2/
TIO1

TO02 16-bit timer 02 output P11/SI110/LRxD1/
INTPLR1/TIO2/INTP5

TOO03 16-bit timer 03 output P125/INTP1/ADTRG/
TIO3

TOO04 16-bit timer 04 output P13/LTxDO/TI04

TOO05 16-bit timer 05 output P40/TOOLO/TIO5

TOO06 16-bit timer 06 output P14/LRxDO/INTPLRO/
TIO6

TOO07 16-bit timer 07 output P41/TOOL1/TIO7

TO10 16-bit timer 10 output P15/SO00/TI10

TO11 16-bit timer 11 output P120/INTPO/EXLVI/
TI11

TO12 16-bit timer 12 output P16/S100/TI12

TO14 16-bit timer 14 output P17/SCKO00/TI14

TO16 16-bit timer 16 output P12/SO10/INTP3/TI16

TOOLO 110 Data I/O for flash memory programmer/debugger Input port P40/T105/TO05

TOOL1 Output | Clock output for debugger Input port P41/T107/TO07
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/3): 78KOR/FB3 (30-pin products)

Function Name 110 Function After Reset Alternate Function

X1 - Resonator connection for main system clock Input port | P121

X2 - Input port | P122/EXCLK

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

Vob - Positive power supply (P121, P122 and other than ports (other - -
than RESET pin and FLMDO pin))

EVop - Positive power supply for ports (other than P80 to P87 and P121, - -
P122), and RESET and FLMDO pin.

AVRer - o A/D converter and comparator reference voltage input - -
o Positive power supply for P80 to P87 and A/D converter

Vss - Ground potential (P121, P122 and other than ports (other than - -
RESET pin and FLMDO pin))

EVss - Ground potential for ports (other than P80 to P87 and P121, - -
P122), and RESET and FLMDO pin.

AVss - Ground potential for A/D converter, P80 to P87. Make AVss the - -

same potential as Vss and EVss.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

2.1.2 78KOR/FB3 (32-pin products)

(1) Port functions: 78KOR/FB3 (32-pin products)

Function Name 1/0 Function After Reset Alternate Function
P10 110 Port 1. Input port | INTP4/TI00/SCK10/
8-bit 1/0 port. TOOO0/LTxD1
P11 Input/output can be specified in 1-bit units. INTP5/TI02/S110/
Use of an on-chip pull-up resistor can be specified by a software LRxD1/INTPLR1L/TO02
setting.
P12 INTP3/TI116/SO10/
TO16
P13 TI04/LTxD0O/TO04
P14 TI06/LRXDO/INTPLRO/
TOO06
P15 TI110/SO00/TO10
P16 TI12/S100/TO12
P17 TI14/SCK00/TO14
P30 1/0 Port 3. Input port | INTP2/SSIO0/TI01/
1-bit I/O port. TOO01
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P40 I/0 Port 4. Input port | TOOLO/TIO5/TO05
P41 2-bit /O port. TOOL1/TIO7/TO07
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P60 I/O Port 6. Input port | SCKOO/SCL11
P61 4-bit I/O port. Si00/SDA11
Output of P60 to P63 is N-ch open-drain output (6 V tolerance).
P62 Input of P60, P61 and P63 can be set to TTL input buffer°*®?, SO
P63 Input/output can be specified in 1-bit units. SSI00
Use of an on-chip pull-up resistor can be specified by a software
setting.
P80 to P85 110 Port 8. Digital input | ANIOO to ANIO5
6-bit 1/0 port. port
Input/output can be specified in 1-bit units.
P120 110 Port 12. Input port | INTPO/EXLVI/TI11/
2-bit /0 port and 2-bit input port. TO1l1
P121 Input Input/output can be specified in 1-bit units. X1
pP122 For only P120 and P125, use of an on-chip pull-up resistor can X2/EXCLK
be specified by a software setting.
P125 110 INTP1/ADTRG/TIO3/
TOO03
Note For details, see 4. 4. 4 Connecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/3): 78KOR/FB3 (32-pin products)

Function Name 110 Function After Reset Alternate Function
ANIOO to ANIO5| Input A/D converter analog input Digital input| P80 to P85
port
ADTRG Input A/D converter external trigger input Input port | P125/INTP1/TI03/TO03
EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO/TI11/TO11
FLMDO - Flash memory programming mode setting - -
INTPO Input External interrupt request input for which the valid edge (rising Input port | P120/EXLVI/TI11/TO11
INTP1 edge, falling edge, or both rising and falling edges) can be P125/ADTRG/TIO3/
specified TOO03
INTP2 P30/SSI00/TI01/TO01
INTP3 P12/SO10/TI16/TO16
INTP4 P10/SCK10/LTxD1/
TI00/TO00
INTP5 P11/SI10/LRxD1/
INTPLR1/T102/TO02
INTPLRO Input External interrupt request input for which the valid edge for LIN- | Input port | P14/LRxDO/TI06/TO06
UARTO (rising edge, falling edge, or both rising and falling
edges) can be specified
INTPLR1 Input External interrupt request input for which the valid edge for LIN- | Input port | P11/SI10/LRxD1/T102/
UART1 (rising edge, falling edge, or both rising and falling TOO2/INTP5
edges) can be specified
LRxDO Input Serial data input to LIN-UARTO Input port | P14/INTPLRO/TI06/
TOO06
LRxD1 Input Serial data input to LIN-UART1 Input port | P11/SI10/INTPLR1/
TI02/TO02/INTP5
LTxDO Output | Serial data output from LIN-UARTO Input port P13/T104/TO04
LTxD1 Output | Serial data output from LIN-UART1 Input port | P10/SCK10/T100/TO00/
INTP4
REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -
internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).
RESET Input System reset input - -
SCKO00 I/0 Clock input/output for CSI00 and CSI10 Input port | P17/TI114/TO14,
P60/SCL11
SCK10 P10/LTxD1/T100/TO00/
INTP4
SCL11 I/0 Clock input/output for simplified 1°C Input port | P60/SCKO00
SDA11 1/0 Serial data 1/O for simplified 1°C Input port | P61/SI00
SI00 Input Serial data input to CSI00 and CSI10 Input port P16/T112/TO12,
P61/SDA11
SI10 P11/LRxD1/INTPLR1/
TI02/TO02/INTP5
SO00 Output | Serial data output from CSIO0 and CSI10 Input port | P15/TI110/TO10,
P62
SO10 P12/INTP3/TI16/TO16

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

RO1UHO007EJO600 Rev.6.00

Aug 31, 2012

RENESAS

55



78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/3): 78KOR/FB3 (32-pin products)

Function Name 110 Function After Reset Alternate Function

SSI00 Input Chip select input to CSI00 Input port | P30/INTP2/TI01/TO01,
P63

TI0O0 Input External count clock input to 16-bit timer 00 Input port | P10/SCK10/LTxD1/
TOOO/INTP4

TIO1 External count clock input to 16-bit timer 01 P30/SSI00/INTP2/
TOO1

TI02 External count clock input to 16-bit timer 02 P11/SI110/LRxD1/
INTPLR1/TO02/INTP5

TIO3 External count clock input to 16-bit timer 03 P125/INTP1/ADTRG/
TOO03

TIO4 External count clock input to 16-bit timer 04 P13/LTxDO/TO04

TIO5 External count clock input to 16-bit timer 05 P40/TOOLO/TO05

TI0O6 External count clock input to 16-bit timer 06 P14/LRxDO/INTPLRO/
TOO06

TIO7 External count clock input to 16-bit timer 07 P41/TOOL1/TO07

TI10 External count clock input to 16-bit timer 10 P15/SO00/TO10

TI11 External count clock input to 16-bit timer 11 P120/INTPO/EXLVI/
TO11

TI12 External count clock input to 16-bit timer 12 P16/S100/TO12

TI14 External count clock input to 16-bit timer 14 P17/SCK00/TO14

TI16 External count clock input to 16-bit timer 16 P12/SO10/INTP3/TO16

TOO00 Output | 16-bit timer 00 output Input port | P10/SCK10/LTxD1/
TIOO/INTP4

TOO01 16-bit timer 01 output P30/SSI00/INTP2/
TIO1

TO02 16-bit timer 02 output P11/SI110/LRxD1/
INTPLR1/TIO2/INTP5

TOO03 16-bit timer 03 output P125/INTP1/ADTRG/
TIO3

TOO04 16-bit timer 04 output P13/LTxD0/TI04

TOO05 16-bit timer 05 output P40/TOOLO/TIOS

TO06 16-bit timer 06 output P14/LRxDO/INTPLRO/
TI06

TOO07 16-bit timer 07 output P41/TOOL1/TIO7

TO10 16-bit timer 10 output P15/SO00/TI10

TO11 16-bit timer 11 output P120/INTPO/EXLVI/
TI11

TO12 16-bit timer 12 output P16/S100/T112

TO14 16-bit timer 14 output P17/SCKO00/TI14

TO16 16-bit timer 16 output P12/SO10/INTP3/TI16

TOOLO I/0 Data I/O for flash memory programmer/debugger Input port P40/T105/TO05

TOOL1 Output | Clock output for debugger Input port P41/T107/TO07

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/3): 78KOR/FB3 (32-pin products)

Function Name 110 Function After Reset Alternate Function

X1 - Resonator connection for main system clock Input port | P121

X2 - Input port | P122/EXCLK

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

Vob - Positive power supply (P121, P122 and other than ports (other - -
than RESET pin and FLMDO pin))

EVop - Positive power supply for ports (other than P80 to P85 and P121, - -
P122), and RESET and FLMDO pin.

AVRer - o A/D converter and comparator reference voltage input - -
o Positive power supply for P80 to P85 and A/D converter

Vss - Ground potential (P121, P122 and other than ports (other than - -
RESET pin and FLMDO pin))

EVss - Ground potential for ports (other than P80 to P85 and P121, - -
P122), and RESET and FLMDO pin.

AVss - Ground potential for A/D converter, P80 to P85. Make AVss the - -

same potential as Vss and EVss.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

2.1.3 78KOR/FC3 (40-pin products)

(1) Port functions (1/2): 78KOR/FC3 (40-pin products)

Function Name 1/0 Function After Reset Alternate Function
P10 110 Port 1. Input port | TIOO/SCK10/TO00/
8-bit 1/0 port. LTxD1
P11 Input/output can. be specified.in 1-bit units. - TI02/S110/ERXD1/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1/TOO02
setting.
P12 INTP3/TI116/SO10/
TO16
P13 TI04/LTxD0O/TO04
P14 TI06/LRXDO/INTPLRO/
TOO06
P15 TI110/SO00/TO10
P16 TI12/S100/TO12
P17 TI14/SCK00/TO14
P30 1/0 Port 3. Input port | INTP2/SSI00/TI01/
3-bit /0 port. TOO01
P31 Input/output can be specified in 1-bit units. INTP2/TI11/STOPST/
Use of an on-chip pull-up resistor can be specified by a software TO11
setting.
P32 INTP4/TI113/TO13
P40 110 Port 4. Input port | TOOLO/TI05/TO05
P41 2-bit 1/O port. TOOL1/TIO7/TO07
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P60 110 Port 6. Input port | SCKO0/SCL11
P61 4-bit I/ port. SI00/SDA11
o2 Output of P60 to P63 is N-ch open-drain output (6 V tolerance). B
P Input of P60, P61 and P63 can be set to TTL input buffer°*®2,
P63 Input/output can be specified in 1-bit units. SSI00
Use of an on-chip pull-up resistor can be specified by a software
setting.
P70 110 Port 7. Input port | INTP5/KRO/TI15/TO15/
4-bit I/O port. LVIOUT
A Note2
P71 Input of P73 can be set to TTL input buffer"°'**. INTP6/KRL/TIL7/TO17
Output of P72 can be set to N-ch open-drain output (Voo
p72 Note2 KR2/[LTxD1
tolerance)™ .
P73 Input/output can be specified in 1-bit units. KR3/[LRXD1/INTPLR1
Use of an on-chip pull-up resistor can be specified by a software
setting.

Note For details, see 4. 4. 4 Connecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3 CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/2): 78KOR/FC3 (40-pin products)

Function Name 110 Function After Reset Alternate Function

P80 to P87 110 Port 8. Digital input | ANIOO to ANIO7
8-bit 1/0 port. port
Input/output can be specified in 1-bit units.

P120 110 Port 12. Input port | INTPO/EXLVI/TI11/
2-bit I/O port and 2-bit input port. TO11

P121 Input Input/output can be specified in 1-bit units. X1

p122 For only P120 and P125, use of an on-chip pull-up resistor can X2/EXCLK
be specified by a software setting.

P125 110 INTP1/ADTRG/TIO3/

TOO03

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/4): 78KOR/FC3 (40-pin products)

Function Name 110 Function After Reset Alternate Function
ANIOO to ANIO7| Input A/D converter analog input Digital input| P80 to P87
port
ADTRG Input A/D converter external trigger input Input port | P125/INTP1/TI03/TO03
EXLVI Input Potential input for external low-voltage detection Input port | P120/INTPO/TI11/TO11
FLMDO - Flash memory programming mode setting - -
INTPO Input External interrupt request input for which the valid edge (rising Input port | P120/EXLVI/TI11/TO11
INTP1 edge, falling edge, or both rising and falling edges) can be P125/ADTRG/TIO3/
specified TOO03
INTP2 P30/SSI00/T101/TO01,
P31/STOPST/TI11/
TO11
INTP3 P12/SO10/TI16/TO16
INTP4 P32/TI13/TO13
INTP5 P70/KRO/TI15/TO15/LV
IOUT
INTP6 P71/KR1/TI17/TO17
INTPLRO Input External interrupt request input for which the valid edge for LIN- | Input port | P14/LRxDO/TI06/TO06
UARTO (rising edge, falling edge, or both rising and falling
edges) can be specified
INTPLR1 Input External interrupt request input for which the valid edge for LIN- P11/T102/S110/LRxD1/
UARTL (rising edge, falling edge, or both rising and falling TOO02,
edges) can be specified P73/KR3/LRxD1
KRO Input Key interrupt input Input port | P70/INTP5/TI15/TO15/
LVIOUT
KR1 P71/INTP6/TI17/TO17
KR2 P72/LTxD1
KR3 P73/LRxD1/INTPLR1
LRxDO Input Serial data input to LIN-UARTO Input port | P14/INTPLRO/TIO06/
TOO06
LRxD1 Input Serial data input to LIN-UART1 Input port | P11/TI02/SI10/INTPLR1/

/TO02,
P73/KR3/INTPLR1

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/4): 78KOR/FC3 (40-pin products)

Function Name 110 Function After Reset Alternate Function

LTxDO Output | Serial data output from LIN-UARTO Input port P13/T104/TO04

LTxD1 Output | Serial data output from LIN-UART1 Input port | P10/SCK10/TI00/TOO00,
P72/KR2

LVIOUT Output | Low-voltage detection flag output Input port | P70/INTP5/KRO/TI15/T
015

REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -

internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).

RESET Input System reset input - -

SCKO00 110 Clock input/output for CSI00 and CSI10 Input port | P17/TI114/TO14,
P60/SCL11

SCK10 P10/LTxD1/TI00/TO00

SCL11 I/0 Clock input/output for simplified I’c Input port | P60/SCKO00

SDA11 110 Serial data I/O for simplified 1°C Input port | P61/SI00

SI00 Input Serial data input to CSI00 and CSI10 Input port P16/T112/TO12,
P61/SDA11

SI10 P11/LRXD1/INTPLR1/
TI02/TO02

SO00 Output | Serial data output from CSIO0 and CSI10 Input port | P15/TI110/TO10,
P62

SO10 P12/INTP3/TI16/TO16

SSI00 Input Chip select input to CSI00 Input port P30/INTP2/T101/TO01,
P63

STOPST Output | STOP status output Input port | P31/INTP2/TI11/TO11

TI00 Input External count clock input to 16-bit timer 00 Input port | P10/SCK10/LTxD1/
TOO00

TIO1 External count clock input to 16-bit timer 01 P30/SSI00/INTP2/
TOO1

TI02 External count clock input to 16-bit timer 02 P11/S110/LRxD1/
INTPLR1/TO02

TIO3 External count clock input to 16-bit timer 03 P125/INTP1/ADTRG/
TOO03

TI04 External count clock input to 16-bit timer 04 P13/LTxDO/TO04

TIOS External count clock input to 16-bit timer 05 P40/TOOLO/TO05

TI06 External count clock input to 16-bit timer 06 P14/LRxDO/INTPLRO/
TOO06

TIO7 External count clock input to 16-bit timer 07 P41/TOOL1/TO07

TI10 External count clock input to 16-bit timer 10 P15/SO00/TO10

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/4): 78KOR/FC3 (40-pin products)

Function Name 110 Function After Reset Alternate Function

TI11 Input External count clock input to 16-bit timer 11 Input port | P31/INTP2/STOPST/
TO11,
P120/INTPO/EXLVI/
TO11

TI12 External count clock input to 16-bit timer 12 P16/S100/TO12

TI13 External count clock input to 16-bit timer 13 P32/INTP4/TO13

TI14 External count clock input to 16-bit timer 14 P17/SCK0O0/TO14

TI15 External count clock input to 16-bit timer 15 P70/KRO/INTP5/TO15/
LVIOUT

TI16 External count clock input to 16-bit timer 16 P12/SO10/INTP3/TO16

TI17 External count clock input to 16-bit timer 17 P71/KR1/INTP6/TO17

TOO00 Output | 16-bit timer 00 output Input port | P10/SCK10/LTxD1/
TIOO

TOO1 16-bit timer 01 output P30/SSI00/INTP2/
TIO1

TO02 16-bit timer 02 output P11/SI110/LRxD1/
INTPLR1/TI02

TOO03 16-bit timer 03 output P125/INTP1/ADTRG/
TIO3

TOO04 16-bit timer 04 output P13/LTxD0O/TI04

TOO05 16-bit timer 05 output P40/TOOLO/TIOS

TOO06 16-bit timer 06 output P14/LRxDO/INTPLRO/
TI06

TOO7 16-bit timer 07 output P41/TOOL1/TIO7

TO10 16-bit timer 10 output P15/S0O00/TI10

TO11 16-bit timer 11 output P31/INTP2/STOPST/
TI11,
P120/INTPO/EXLVI/
TI11

TO12 16-bit timer 12 output P16/SI100/T112

TO13 16-bit timer 13 output P32/INTP4/TI113

TO14 16-bit timer 14 output P17/SCKO00/T114

TO15 16-bit timer 15 output P70/KRO/INTP5/TI15/
LVIOUT

TO16 16-bit timer 16 output P12/SO10/INTP3/TI16

TO17 16-bit timer 17 output P71/KR1/INTP6/TI17

TOOLO I/0 Data I/O for flash memory programmer/debugger Input port P40/T105/TO05

TOOL1 Output | Clock output for debugger Input port P41/T107/TO07

X1 - Resonator connection for main system clock Input port | P121

X2 - Input port | P122/EXCLK

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

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (4/4): 78KOR/FC3 (40-pin products)

Function Name

110

Function

After Reset

Alternate Function

Vob - Positive power supply (P121, P122 and other than ports (other - -
than RESET pin and FLMDO pin))

EVop - Positive power supply for ports (other than P80 to P87 and P121, - -
P122), and RESET and FLMDO pin.

AVRer - e A/D converter and comparator reference voltage input - -
* Positive power supply for P80 to P87 and A/D converter

Vss - Ground potential (P121, P122 and other than ports (other than - -
RESET pin and FLMDO pin))

EVss - Ground potential for ports (other than P80 to P87 and P121, - -
P122), and RESET and FLMDO pin.

AVss - Ground potential for A/D converter, P80 to P87. Make AVss the - -

same potential as Vss and EVss.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

2.1.4 78KOR/FC3 (48-pin products)

(1) Port functions (1/2): 78KOR/FC3 (48-pin products)

Function Name 110 Function After Reset Alternate Function

P00 110 Port 0. Input port | INTP7/TI05/TO05
1-bit I/O port.

Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P10 110 Port 1. Input port | TIOO/SCK10/TO00/
8-bit I/O port. LTxD1/CTxD""*
P11 Input/output can be specified in 1-bit units. TI02/SI110/BXD1/
Use of an on-chip pull-up resistor can be specified by a software INTPIRT/TO02/
setting. CRXDMte!
P12 INTP3/TI116/SO10/
TO16

P13 TI04/LTxD0O/TO04

P14 TI06/LRXDO/INTPLRO/
TOO06

P15 TI110/SO00/TO10

P16 TI12/S100/TO12

P17 TI14/SCK00/TO14

P30 110 Port 3. Input port | INTP2/SSI00/T101/
3-bit I/O port. TOO01

P31 Input/output can be specified in 1-bit units. INTP2/Tii1/STOPST/
Use of an on-chip pull-up resistor can be specified by a software TO11
setting.

P32 INTP4/TI13/TO13

P40 110 Port 4. Input port | TOOLO/TI05/TO05

P41 2-bit I/ port. TOOL1/TIO7/TO07
Input/output can be specified in 1-bit units.

Use of an on-chip pull-up resistor can be specified by a software
setting.

P60 110 Port 6. Input port | SCKOO/SCL11

P61 4-bit I/ port. SI00/SDA11
Output of P60 to P63 is N-ch open-drain output (6 V tolerance).

P62 Input of P60, P61 and P63 can be set to TTL input buffer°*®2, SRl

P63 Input/output can be specified in 1-bit units. SSI00
Use of an on-chip pull-up resistor can be specified by a software
setting.

P70 110 Port 7. Input port | INTP5/KRO/TI115/TO15/
4-bit 1/0 port. LVIOUT

H Note2

P71 Input of P73 can be set to TTL input buffer™ . INTP6/KRL/TI17/TO17
Output of P72 can be set to N-ch open-drain output (Voo "

P72 tolerance)*'*2, KR2/CTxD ™" /LTxD1

P73 Input/output can be specified in 1-bit units. KR3/CRxD"*"*'/LRxD1/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1
setting.

Notes 1. CRxD, CTxD: /PD78F1826 to 78F1830 only

2. For details, see 4. 4.4 Connecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3 CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/2): 78KOR/FC3 (48-pin products)

Function Name 110 Function After Reset Alternate Function
P80 to P87 110 Port 8. Digital input | ANIOO to ANIO7
8-bit 1/0 port. port
Input/output can be specified in 1-bit units.
P90 to P92 110 Port 9. Digital input| ANIO8 to ANI10
3-bit I/O port. port
Input/output can be specified in 1-bit units.
P120 110 Port 12. Input port | INTPO/EXLVI/TI11/
2-bit I/0 port and 4-bit input port. TO11
P121 Input Input/output can be specified in 1-bit units. X1
p122 For only P120 and P125, use of an on-chip pull-up resistor can X2/EXCLK
be specified by a software setting.
P123 -
P124 EXCLKS
P125 110 INTPL/ADTRG/TIO3/
TOO03
P130 Output | Port 13. Output port | RESOUT
1-bit output port.
P140 1/0 Port 14. Output port | PCL
1-bit I/O port.
Use of an on-chip pull-up resistor can be specified by a software
setting.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/4): 78KOR/FC3 (48-pin products)

Function Name 110 Function After Reset Alternate Function
ANIOO to ANI10| Input A/D converter analog input Digital input| P80 to P87, P90 to P92
port
ADTRG Input A/D converter external trigger input Input port | P125/INTP1/TI03/TO03
CRxD"**® Input CAN receive data input Input port | P11/SI10/LRxD1/
INTPLR1/TI02/
TOO02,
P73/KR3/LRXD1/
INTPLR1
cTxpM* Output | CAN transmit data output Input port | P10/SCK10/LTxD1/
TI00/TO00,
P72/KR2/LTxD1
EXLVI Input Potential input for external low-voltage detection Input port | P120/INTPO/TI11/TO11
FLMDO - Flash memory programming mode setting - -
INTPO Input External interrupt request input for which the valid edge (rising Input port | P120/EXLVI/TI11/TO11
INTP1 edge, falling edge, or both rising and falling edges) can be P125/ADTRG/TIO3/
specified TOO03
INTP2 P30/SSI00/T101/TO01,
P31/STOPST/TI11/
TO11
INTP3 P12/SO10/TI16/TO16
INTP4 P32/T113/TO13
INTP5 P70/KRO/TI15/TO15/LV
IOUT
INTP6 P71/KR1/TI17/TO17
INTP7 POO/TI05/TO05
INTPLRO Input External interrupt request input for which the valid edge for LIN- | Input port | P14/LRxDO/TI06/TO06
UARTO (rising edge, falling edge, or both rising and falling
edges) can be specified
INTPLR1 Input External interrupt request input for which the valid edge for LIN- | Input port | P11/TI102/SI10/LRxD1/
UART1 (rising edge, falling edge, or both rising and falling CRxD"**/T002,
edges) can be specified P73/KR3/CRxD"""/
LRxD1
KRO Input Key interrupt input Input port | P70/INTP5/TI15/TO15/
LVIOUT
KR1 P71/INTP6/TI17/TO17
KR2 P72/CTxD"*"*/LTxD1
KR3 P73/CRXD"*"*/LRXD1/
INTPLR1
LRxDO Input Serial data input to LIN-UARTO Input port | P14/INTPLRO/TI06/
TOO06
LRxD1 Input Serial data input to LIN-UART1 Input port | P11/TI02/SI10/INTPLR1/

CRxD"***/TO02,
P73/CRXD"*"*/KR3/
INTPLR1

Note CRxD, CTxD: uPD78F1826 to 78F1830 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/4): 78KOR/FC3 (48-pin products)

Function Name 110 Function After Reset Alternate Function

LTxDO Output | Serial data output from LIN-UARTO Input port P13/T104/TO04

LTxD1 Output | Serial data output from LIN-UART1 Input port | P10/SCK10/CTxD"*"*/
TI00/TOO00,
P72/CTXD"*"*/KR2

LVIOUT Output | Low-voltage detection flag output Input port | P70/INTP5/KRO/TI15/T
015

PCL Output | Clock output Output port | P140

REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -

internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).

RESET Input System reset input - -

RESOUT Output | RESET output Output port | P130

SCKO00 110 Clock input/output for CSI00 and CSI10 Input port | P17/TI114/TO14,
P60/SCL11

SCK10 P10/LTXD1/CTxD"**/
TI00/TO00

SCL11 I/O Clock input/output for simplified I°C Input port | P60/SCK00

SDA11 110 Serial data I/O for simplified 1°C Input port | P61/SI00

SI00 Input Serial data input to CSI00 and CSI10 Input port | P16/TI12/TO12,
P61/SDA11

SI10 P11/LRXD1/CRxD"*"/
INTPLR1/T102/TO02

SO00 Output | Serial data output from CSIO0 and CSI10 Input port | P15/TI110/TO10,
P62

SO10 P12/INTP3/TI16/TO16

SSI00 Input Chip select input to CSI00 Input port P30/INTP2/T101/TOO01,
P63

STOPST Output | STOP status output Input port | P31/INTP2/TI11/TO11

TI0O0 Input External count clock input to 16-bit timer 00 Input port | P10/SCK10/LTxD1/
CTxD'"°**/TO00

TIO1 External count clock input to 16-bit timer 01 P30/SSI00/INTP2/
TOO1

TI02 External count clock input to 16-bit timer 02 P11/S110/LRxD1/
CRxD"***/INTPLR1/
TO02

TIO3 External count clock input to 16-bit timer 03 P125/INTP1/ADTRG/
TOO03

TI04 External count clock input to 16-bit timer 04 P13/LTxDO/TO04

TIO5 External count clock input to 16-bit timer 05 P40/TOOLO/TO0S5,
POO/INTP7/TO05

TI06 External count clock input to 16-bit timer 06 P14/LRxDO/INTPLRO/
TOO06

TIO7 External count clock input to 16-bit timer 07 P41/TOOL1/TO07

TI10 External count clock input to 16-bit timer 10 P15/SO00/TO10

Note CRxD, CTxD: ¢/PD78F1826 to 78F1830 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/4): 78KOR/FC3 (48-pin products)

Function Name 110 Function After Reset Alternate Function

TI11 Input External count clock input to 16-bit timer 11 Input port | P31/INTP2/STOPST/
TO11,
P120/INTPO/EXLVI/
TO11

TI12 External count clock input to 16-bit timer 12 P16/S100/TO12

TI13 External count clock input to 16-bit timer 13 P32/INTP4/TO13

TI14 External count clock input to 16-bit timer 14 P17/SCK0O0/TO14

TI15 External count clock input to 16-bit timer 15 P70/KRO/INTP5/TO15/
LVIOUT

TI16 External count clock input to 16-bit timer 16 P12/SO10/INTP3/TO16

TI17 External count clock input to 16-bit timer 17 P71/KR1/INTP6/TO17

TOO00 Output | 16-bit timer 00 output Input port | P10/SCK10/LTxD1/
CTxD""*/TI00

TOO1 16-bit timer 01 output P30/SSI00/INTP2/
TIO1

TO02 16-bit timer 02 output P11/SI110/LRxD1/
CRxD"**“/INTPLRL/TI02

TOO03 16-bit timer 03 output P125/INTP1/ADTRG/
TIO3

TOO04 16-bit timer 04 output P13/LTxD0O/TI04

TO05 16-bit timer 05 output P40/TOOLO/TIO5,
POO/INTP7/TI05

TOO06 16-bit timer 06 output P14/LRxDO/INTPLRO/
TI06

TOO7 16-bit timer 07 output P41/TOOL1/TIO7

TO10 16-bit timer 10 output P15/S0O00/TI10

TO11 16-bit timer 11 output P31/INTP2/STOPST/
TI11,
P120/INTPO/EXLVI/
TI11

TO12 16-bit timer 12 output P16/SI100/T112

TO13 16-bit timer 13 output P32/INTP4/TI113

TO14 16-bit timer 14 output P17/SCKO00/T114

TO15 16-bit timer 15 output P70/KRO/INTP5/TI15/L
VIOUT

TO16 16-bit timer 16 output P12/SO10/INTP3/TI16

TO17 16-bit timer 17 output P71/KR1/INTP6/TI17

TOOLO I/O Data 1/O for flash memory programmer/debugger Input port P40/TI05/TO05

TOOL1 Output | Clock output for debugger Input port P41/T107/TO07

X1 - Resonator connection for main system clock Input port | P121

X2 - Input port | P122/EXCLK

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

EXCLKS Input External clock input for subclock Input port | P124

Note CRxD, CTxD: uPD78F1826 to 78F1830 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (4/4): 78KOR/FC3 (48-pin products)

Function Name

110

Function

After Reset

Alternate Function

Vob

Positive power supply (P121 to P124 and other than ports (other
than RESET pin and FLMDO pin))

EVop

Positive power supply for ports (other than P80 to P87, P90 to
P92, and P121 to P124), and RESET and FLMDO pin. Make
EVoo the same potential as Voo.

AVRer

e A/D converter and comparator reference voltage input
o Positive power supply for P80 to P87, P90 to P92, and A/D
converter

Ground potential (P121 to P124 and other than ports (other than
RESET pin and FLMDO pin))

EVss

Ground potential for ports (other than P80 to P87, P90 to P92,
and P121 to P124), and RESET and FLMDO pin. Make EVss the
same potential as Vss.

AVss

Ground potential for A/D converter, P80 to P87, and P90 to P92.
Make AVss the same potential as Vss and EVss.

RO1UHO0007EJO600 Rev.6.00

Aug 31, 2012

RENESAS

69



78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

2.1.5 78KOR/FE3

(1) Port functions (1/2): 78KOR/FE3

Function Name 110 Function After Reset Alternate Function
P00 110 Port 0. Input port | INTP7/TI05/TO05
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P10 I/0 Port 1. Input port | TIOO/SCK10/TO00/
8-bit I/O port. LTxD1/CTxD""*
P11 Input/output can be specified in 1-bit units. TI02/SI110/BXD1/
Use of an on-chip pull-up resistor can be specified by a software INTPIRT/TO02/
setting. CRXDMte!
P12 INTP3/T116/SO10/
TO16
P13 TI04/LTxD0O/TO04
P14 TI06/LRXDO/INTPLRO/
TOO06
P15 TI110/SO00/TO10
P16 TI12/S100/TO12
P17 TI14/SCK00/TO14
P30 110 Port 3. Input port | INTP2/SSI00/T101/
3-bit I/O port. TOO01
P31 Input/output can be specified in 1-bit units. INTP2/TI11/STOPST/
Use of an on-chip pull-up resistor can be specified by a software TO11
setting.
P32 INTP4/TI13/TO13
P40 I/10 Port 4. Input port | TOOLO/TI05/TO05
P41 4-bit I/O port. TOOL1/TIO7/TO07
Output of P42 and P43 can be set to N-ch open-drain output Note3
P42 (Voo tolerance) 2. TxD2/SCL20
P43 Input/output can be specified in 1-bit units. RxD2/SDA20/INTPR2"°
Use of an on-chip pull-up resistor can be specified by a software 3
setting.
P50 I/10 Port 5. Input port | INTP3/TI120/TO20
P51 4-bit I/O port. TI2UTO21
Input/output can be specified in 1-bit units.
P52 Use of an on-chip pull-up resistor can be specified by a software TI22/EREEENTO22
P53 setting. TI23/TO23
P60 I/0 Port 6. Input port | SCKO0/SCL11
P61 4-bit I/ port. SI00/SDA11
Output of P60 to P63 is N-ch open-drain output (6 V tolerance).
P62 Input of P60, P61 and P63 can be set to TTL input buffer "%, SRl
P63 Input/output can be specified in 1-bit units. SSI00
Use of an on-chip pull-up resistor can be specified by a software
setting.
Notes 1. CRxD, CTxD: xPD78F1831 to 78F1835 only

2. For details, see 4. 4.4 Connecting to external device with different power potential (3 V).
3. TxD2, SCL20, RxD2, SDA20, INTPR2: £/PD78F1821, 78F1822, 78F1831 to 78F1835 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/2): 78KOR/FE3

Function Name 110 Function After Reset Alternate Function

P70 110 Port 7. Input port | INTP5/KRO/TI15/TO15/
8-bit 1/0 port. LVIOUT

. Notel

P71 Input of P73, P75 to P77 can be set to TTL input buffer™ . INTP6/KRL/TIL7/TO17
Output of P72, P74, and P76 can be set to N-ch open-drain Note2

P72 Note1 KR2/CTxD"*"**/LTxD1
output (Voo tolerance) .

P73 Input/output can be specified in 1-bit units. KR3/CRxD"*"**/LRxD1/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1

P74 setting. KR4/S001

P75 KR5/SI01

P76 KR6/SCKO01

P77 KR7/SSI01

P80 to P87 110 Port 8. Digital input| ANIOO to ANIO7
8-bit I/O port. port
Input/output can be specified in 1-bit units.

P90 to P96 110 Port 9. Digital input| ANIO8 to ANI14
7-bit /0 port. port
Input/output can be specified in 1-bit units.

P120 110 Port 12. Input port | INTPO/EXLVI/TI1L/
2-bit 1/0 port and 4-bit input port. TO11

P121 Input Input/output can be specified in 1-bit units. X1

pP122 For only P120 and P125, use of an on-chip pull-up resistor can X2/EXCLK
be specified by a software setting.

P123 -

P124 EXCLKS

P125 110 INTP1/ADTRG/TIO3/

TOO03

P130 Output | Port 13. Output port | RESOUT
1-bit output port.

P140 110 Port 14. Output port | PCL
1-bit I/O port.
Use of an on-chip pull-up resistor can be specified by a software
setting.

Notes 1. For details, see 4. 4.4 Connecting to external device with different power potential (3 V).

2. CRxD, CTxD: 4xPD78F1831 to 78F1835 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/4): 78KOR/FE3

Function Name 110 Function After Reset Alternate Function
ANIOO to ANI14| Input A/D converter analog input Digital input| P80 to P87, P90 to P96
port
ADTRG Input A/D converter external trigger input Input port | P125/INTP1/TI03/TO03
CRxD"*** Input CAN receive data input Input port | P11/SI10/LRXD1/
INTPLR1/T102/TO02,
P73/KR3/LRXD1/
INTPLR1
cTxphe Output | CAN transmit data output Input port | P10/SCK10/LTxD1/
TI00/TOO0O,
P72/KR2/LTxD1
EXLVI Input Potential input for external low-voltage detection Input port | P120/INTPO/TI11/TO11
FLMDO - Flash memory programming mode setting - -
INTPO Input External interrupt request input for which the valid edge (rising Input port | P120/EXLVI/TI11/TO11
INTP1 edge, falling edge, or both rising and falling edges) can be P125/ADTRG/TIO3/
specified TOO03
INTP2 P30/SSI00/T101/TO01,
P31/STOPST/TI11/
TO11
INTP3 P12/SO10/TI16/TO16,
P50/T120/TO20
INTP4 P32/TI13/TO13
INTP5 P70/KRO/TI15/TO15/LV
IOUT
INTP6 P71/KR1/TI17/TO17
INTP7 POO/TI05/TO05
INTPLRO Input External interrupt request input for which the valid edge for LIN- | Input port | P14/LRxDO/TI06/TO06
UARTO (rising edge, falling edge, or both rising and falling
edges) can be specified
INTPLR1 Input External interrupt request input for which the valid edge for LIN- | Input port | P11/TI102/S110/
UART1 (rising edge, falling edge, or both rising and falling CRxD"*"“Y/LRxD1/T0O02,
edges) can be specified P73/KR3/CRXD""*"/
LRxD1
INTPR2V'® Input External interrupt request input for UART2 Input port | P43/RxD2/SDA20"*
KRO Input Key interrupt input Input port | P70/INTP5/TI15/TO15/
LVIOUT
KR1 P71/INTP6/TI17/TO17
KR2 P72/CTxD"***"/LTxD1
KR3 P73/CRxD"*"*"/LRxD1/
INTPLR1
KR4 P74/S0O01
KR5 P75/S101
KR6 P76/SCKO01
KR7 P77/SSI01
Notes 1. CRxD, CTxD: 4/PD78F1831 to 78F1835 only

2. RxD2, SDA20, INTPR2: xPD78F1821, 78F1822, 78F1831 to 78F1835 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3 CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/4): 78KOR/FE3

Function Name 110 Function After Reset Alternate Function

LRxDO Input Serial data input to LIN-UARTO Input port | P14/INTPLRO/TI06/
TOO06

LRxD1 Input Serial data input to LIN-UART1 Input port | P11/T102/S110/
CRxD"***/INTPLR1/
TOO02,
P73/CRXD"*"*"/KR3/
INTPLR1

LTxDO Output | Serial data output from LIN-UARTO Input port | P13/T104/TO04

LTxD1 Output | Serial data output from LIN-UART1 Input port | P10/TI00/SCK10/
CTxD"*"**/TO0O,
P72/CTXD"""*"/KR2

LVIOUT Output | Low-voltage detection flag output Input port | P70/INTP5/KRO/TI15/T
015

PCL Output | Clock output Output port | P140

REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -

internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).

RESET Input System reset input - -

RESOUT Output | RESET output Output port | P130

RxD2"°'*? Input Serial data input to UART2 Input port | P43/INTPR2/SDA20"'**

SCKO00 110 Clock input/output for CSI00, CSI01, and CSI10 Input port | P17/T114/TO14,
P60/SCL11

SCKo01 P76/KR6

SCK10 P10/LTXD1/CTxD"""*"/
TI00/TO00

SCL11 110 Clock input/output for simplified I°C Input port | P60/SCKO0

scL2o™? P42/TxD2N'?

SDA11 110 Serial data I/O for simplified 1°C Input port | P61/SI100

SDA20"**? P43/RxD2/INTPR2N'?

SI00 Input Serial data input to CSI00, CSI01, and CSI10 Input port | P16/T112/TO12,
P61/SDA11

SI101 P75/KR5

SI10 P11/LRxD1/CRxD"***"/
INTPLR1/T102/TO02

SO00 Output | Serial data output from CSI00, CSI01, and CSI10 Input port | P15/T110/TO10,
P62

SO01 P74/KR4

SO10 P12/INTP3/TI16/TO16

SSI00 Input Chip select input to CSI00, CSI01 Input port | P30/INTP2/TI01/TO01,
P63

SSI01 P77/KR7

Notes 1. CRxD, CTxD: ¢xPD78F1831 to 78F1835 only
2. TxD2, SCL20, RxD2, SDA20, INTPR2: xPD78F1821, 78F1822, 78F1831 to 78F1835 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/4): 78KOR/FE3

Function Name 110 Function After Reset Alternate Function

STOPST Output | STOP status output Input port | P31/INTP2/TI11/TO11,
P52/T122/TO22

TI0O0 Input External count clock input to 16-bit timer 00 Input port | P10/SCK10/LTxD1/
CTxD"***/TO00

TIO1 External count clock input to 16-bit timer 01 P30/SSI00/INTP2/
TOO1

TI02 External count clock input to 16-bit timer 02 P11/S110/LRxD1/
CRxD"***/INTPLRY/
TO02

TIO3 External count clock input to 16-bit timer 03 P125/INTP1/ADTRG/
TOO03

TIO4 External count clock input to 16-bit timer 04 P13/LTxDO/TO04

TIO5 External count clock input to 16-bit timer 05 P40/TOOLO/TQ0S5,
POO/INTP7/TO05

TIO6 External count clock input to 16-bit timer 06 P14/LRxDO/INTPLRO/
TOO06

TIO7 External count clock input to 16-bit timer 07 P41/TOOL1/TO07

TI10 External count clock input to 16-bit timer 10 P15/SO00/TO10

TI11 External count clock input to 16-bit timer 11 P31/INTP2/STOPST/
TO11,
P120/INTPO/EXLVI/
TO11

TI12 External count clock input to 16-bit timer 12 P16/S100/TO12

TI13 External count clock input to 16-bit timer 13 P32/INTP4/TO13

TI14 External count clock input to 16-bit timer 14 P17/SCK00/TO14

TI15 External count clock input to 16-bit timer 15 P70/KRO/INTP5/TO15/
LVIOUT

TI16 External count clock input to 16-bit timer 16 P12/SO10/INTP3/TO16

TI17 External count clock input to 16-bit timer 17 P71/KR1/INTP6/TO17

TI20 External count clock input to 16-bit timer 20 P50/TO20/INTP3

TI21 External count clock input to 16-bit timer 21 P51/TO21

TI22 External count clock input to 16-bit timer 22 P52/TO22/STOPST

TI23 External count clock input to 16-bit timer 23 P53/TO23

TOO00 Output | 16-bit timer 00 output Input port | P10/SCK10/LTxD1/
CTxD""*/TI00

TOO01 16-bit timer 01 output P30/SSI00/INTP2/
TIO1

TO02 16-bit timer 02 output P11/SI110/LRxD1/
CRxD""*/INTPLRL/TI02

TOO03 16-bit timer 03 output P125/INTP1/ADTRG/
TIO3

TOO04 16-bit timer 04 output P13/LTxDO/TI04

Note CRxD, CTxD: x#PD78F1831 to 78F1835 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (4/4): 78KOR/FE3

Function Name 110 Function After Reset Alternate Function
TO05 Output | 16-bit timer 05 output Input port | PA0/TOOLO/TIO5,
POO/INTP7/TI05
TOO06 16-bit timer 06 output P14/LRxDO/INTPLRO/
TI06
TOO7 16-bit timer 07 output P41/TOOL1/TIO7
TO10 16-bit timer 10 output P15/SO00/TI10
TO11 16-bit timer 11 output P31/INTP2/STOPST/
TI11,
P120/INTPO/EXLVI/
TI11
TO12 16-bit timer 12 output P16/S100/T112
TO13 16-bit timer 13 output P32/INTP4/TI113
TO14 16-bit timer 14 output P17/SCKO00/T114
TO15 16-bit timer 15 output P70/KRO/INTP5/TI15/
LVIOUT
TO16 16-bit timer 16 output P12/SO10/INTP3/TI16
TO17 16-bit timer 17 output P71/KR1/INTP6/TI17
TO20 16-bit timer 20 output P50/TI20/INTP3
TO21 16-bit timer 21 output P51/T121
TO22 16-bit timer 22 output P52/TI22/STOPST
TO23 16-bit timer 23 output P53/TI123
TOOLO I/0 Data I/O for flash memory programmer/debugger Input port P40/TI05/TO05
TOOL1 Output | Clock output for debugger Input port P41/T107/TO07
TxD2N'e Output | Serial data output from UART2 Input port | P42/SCL20""*
X1 - Resonator connection for main system clock Input port | P121
X2 - Input port | P122/EXCLK
EXCLK Input External clock input for main system clock Input port P122/X2
EXCLKS Input External clock input for subclock Input port | P124
Vop - Positive power supply (P121 to P124 and other than ports (other - -
than RESET pin and FLMDO pin))
EVop - Positive power supply for ports (other than P80 to P87, P90 to - -
P96, and P121 to P124), and RESET and FLMDO pin. Make
EVop the same potential as Voo.
AVRer - e A/D converter and comparator reference voltage input - -
o Positive power supply for P80 to P87, P90 to P96, and A/D
converter
Vss - Ground potential (P121 to P124 and other than ports (other than - -
RESET pin and FLMDO pin))
EVss - Ground potential for ports (other than P80 to P87, P90 to P96, - -
and P121 to P124), and RESET and FLMDO pin. Make EVss the
same potential as Vss.
AVss - Ground potential for A/D converter, P80 to P87, and P90 to P96. - -

Make AVss the same potential as Vss and EVss.

Note TxD2, SCL20: xPD78F1821, 78F1822, 78F1831 to 78F1835 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

RO1UHO007EJO600 Rev.6.00

Aug 31, 2012

RENESAS

75



78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

2.1.6 78KOR/FF3

(1) Port functions (1/3): 78KOR/FF3

Function Name 1/0 Function After Reset Alternate Function
P00 1/0 Port 0. Input port | INTP7/TI05/TO05
PO1 3-bit /0 port. TI04/TO04
02 Input/output can be specified in 1-bit units. R T
P Use of an on-chip pull-up resistor can be specified by a software
setting.
P10 1/0 Port 1. Input port | TIOO/SCK10/TO00/
8-bit I/0O port. LTXD1/CTxD"*"*"
P11 Input/output can be specified in 1-bit units. Ti02/S110/LRXD1/
Use of an on-chip pull-up resistor can be specified by a software CRXD°YINTPLR1/
setting. TO02
P12 INTP3/T116/SO10/
TO16
P13 T104/LTxD0/TO04
P14 T106/LRxDO/INTPLRO/
TOO06
P15 TI10/SO00/TO10
P16 TI12/S100/TO12
P17 TI114/SCK00/TO14
P30 110 Port 3. Input port | INTP2/SSI00/T101/
3-bit I/0 port. TOO01
P31 Input/output can be specified in 1-bit units. INTP2/TI11/STOPST/
Use of an on-chip pull-up resistor can be specified by a software To11
setting.
P32 INTP4/TI113/TO13
P40 110 Port 4. Input port | TOOLO/TI05/TO05
P41 8-bit I/O port. TOOL1/TI07/T007
Output of P42 and P43 can be set to N-ch open-drain output
P42 Note2 TxD2/SCL20
(Voo tolerance) ™.
P43 Input/output can be specified in 1-bit units. RxD2/SDA20/INTPR2
P44 Use of an on-chip pull-up resistor can be specified by a software TI07/TO07
P45 setting. TI10/TO10
P46 TI12/TO12
P47 INTP8
Notes 1. CRxD, CTxD: xPD78F1836 to 78F1840 only

2. For details, see 4. 4. 4 Connecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/3): 78KOR/FF3

Function Name 1/0 Function After Reset Alternate Function
P50 110 Port 5. Input port | INTP3/TI120/TO20
P51 8-bit I/ port. TI21/T021
Input/output can be specified in 1-bit units.
P52 Use of an on-chip pull-up resistor can be specified by a software T122/EIEESN TO22
P53 setting. TI23/TO23
P54 TI11/TO11
P55 TI13/TO13
P56 TI15/TO15
P57 TI17/TO17
P60 110 Port 6. Input port | SCK00/SCL11
P61 8-bit 1/ port. SI00/SDA11
Output of P60 to P63 is N-ch open-drain output (6 V tolerance).
P62 . Notel SOOO
Input of P60, P61 and P63 can be set to TTL input buffer™ .
P63 Input/output can be specified in 1-bit units. SSI00
P64 Use of an on-chip pull-up resistor can be specified by a software TI14/TO14
setting.
P65 TI16/TO16
P66 TI00/TO00
P67 TI02/TO02
P70 110 Port 7. Input port | INTP5/KRO/TI15/TO15/
8-bit 1/0 port. LVIOUT
R Notel
P71 Input of P73, P75 to P77 can be set to TTL input buffer . INTP6/KRL/TIL7/TO17
Output of P72, P74, and P76 can be set to N-ch open-drain Notoz
P72 output (Voo tolerance)*. KR2/CTxD ™ “/LTxD1
P73 Input/output can be specified in 1-bit units. KR3/CRXD""**/LRXD1/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1
P74 setting. KR4/SO01
P75 KR5/S101
P76 KR6/SCKO01
P77 KR7/SSI01
P80 to P87 110 Port 8. Digital input | ANIOO to ANIO7
8-bit I/O port. port
Input/output can be specified in 1-bit units.
P90 to P97 110 Port 9. Digital input | ANIO8 to ANI15
8-bit 1/0 port. port
Input/output can be specified in 1-bit units.
P120 110 Port 12. Input port INTPO/EXLVI
P121 Input 3-bit I/0 port and 4-bit input port. X1
Input/output can be specified in 1-bit units.
P122 X2/EXCLK
For only P120 and P125, P126, use of an on-chip pull-up
p123 resistor can be specified by a software setting. -
P124 EXCLKS
P125 110 INTP1/ADTRG/TIO3/
TOO03
P126 TI01/TO01
Notes 1. For details, see 4. 4.4 Connecting to external device with different power potential (3 V).

2. CRxD, CTxD: 4PD78F1836 to 78F1840 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (3/3): 78KOR/FF3

Function Name 1/0 Function After Reset Alternate Function
P130 Output | Port 13. Output port | RESOUT

1-bit output port.
P140 110 Port 14. Output port | PCL

1-bit /O port.

Use of an on-chip pull-up resistor can be specified by a software
setting.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/5): 78KOR/FF3

Function Name /10 Function After Reset Alternate Function
ANIOO to ANI15| Input A/D converter analog input Digital input | P80 to P87, P90 to P97
port
ADTRG Input A/D converter external trigger input Input port | P125/INTP1/TI03/TO03
CRxD"** Input CAN receive data input Input port | P11/T102/S110/LRxD1/
INTPLR1/TO02,
P73/KR3/LRxD1/
INTPLR1
CTxD"" Output | CAN transmit data output Input port | P10/TI00/SCK10/
LTxD1/TO00,
P72/KR2/LTxD1
EXLVI Input Potential input for external low-voltage detection Input port | P120/INTPO
FLMDO - Flash memory programming mode setting - -
INTPO Input External interrupt request input for which the valid edge (rising Input port | P120/EXLVI
INTP1 edge, falling edge, or both rising and falling edges) can be P125/ADTRG/TI03/
specified TO03
INTP2 P30/SSI00/TI0L/TO01,
P31/STOPST/TI11/
TO11
INTP3 P12/SO10/TI16/TO16,
P50/TI120/TO20
INTP4 P32/T118/TO13
INTP5 P70/KRO/TI15/TO15/
LVIOUT
INTP6 P71/KR1/TI17/TO17
INTP7 POO/TI05/TO05
INTP8 P47
INTPLRO Input External interrupt request input for which the valid edge for LIN- | Input port | P14/LRxDO/TI06/TO06
UARTO (rising edge, falling edge, or both rising and falling
edges) can be specified
INTPLR1 Input External interrupt request input for which the valid edge for LIN- | Input port | P11/T102/SI110/LRxD1/
UART1 (rising edge, falling edge, or both rising and falling CRxD"'**/T002,
edges) can be specified P73/KR3/CRxD"""/
LRxD1
INTPR2 Input External interrupt request input for UART2 Input port | P43/RxD2/SDA20
KRO Input Key interrupt input Input port | P70/INTP5/TI15/TO15/
LVIOUT
KR1 P71/INTP6/TI17/TO17
KR2 P72/CTxD"***/LTxD1
KR3 P73/CRXD"*"*/LRXD1/
INTPLR1
KR4 P74/SO01
KR5 P75/S101
KR6 P76/SCK01
KR7 P77/SSI01
LRxDO Input Serial data input to LIN-UARTO Input port | P14/INTPLRO/TI06/

TOO06

Note CRxD, CTxD: xPD78F1836 to 78F1840 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3 CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/5): 78KOR/FF3

Function Name 110 Function After Reset Alternate Function

LRxD1 Input Serial data input to LIN-UART1 Input port | P11/T102/S110/
INTPLRL/CRxD"***/
TOO02,
P73/CRXD"*"*/KR3/
INTPLR1

LTxDO Output | Serial data output from LIN-UARTO Input port | P13/T104/TO04

LTxD1 Output | Serial data output from LIN-UART1 Input port | P10/TI00/SCK10/
CTxD"***/TO00,
P72/CTXD"*"*/KR2

LVIOUT Output | Low-voltage detection flag output Input port | P70/INTP5/KRO/TI15/T
015

PCL Output | Clock output Output port | P140

REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -

internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF ).

RESET Input System reset input - -

RESOUT Output | RESET output Output port | P130

RxD2 Input Serial data input to UART2 Input port | P43/INTPR2/SDA20

SCKO00 I/0 Clock input/output for CSI00, CSI01, and CSI10 Input port | P17/T114/TO14,
P60/SCL11

SCKO01 P76/KR6

SCK10 P10/LTXDL/CTXD""*/
TI00/TO00

SCL11 I/0 Clock input/output for simplified I’c Input port | P60/SCK00

SCL20 P42/TxD2

SDA11 I/0 Serial data 1/O for simplified 1°C Input port | P61/SI00

SDA20 P43/RxD2/INTPR2

SI00 Input Serial data input to CSI00, CSI01, and CSI10 Input port | P16/T112/TO12,
P61/SDA11

SI01 P75/KR5

SI10 P11/LRxD1/INTPLR1/
CRxD"***/T102/TO02

S000 Output | Serial data output from CSI00, CSI01, and CSI10 Input port | P15/T110/TO10,
P62

SO01 P74/KR4

SO10 P12/INTP3/TI16/TO16

SSI00 Input Chip select input to CSI00, CSI01 Input port | P30/INTP2/TI01/TO01,
P63

SSI01 P77/KR7

STOPST Output | STOP status output Input port | P31/INTP2/TI11/TO11,
P52/T122/TO22

Note CRxD, CTxD: x4PD78F1836 to 78F1840 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/5): 78KOR/FF3

Function Name 110 Function After Reset Alternate Function

TIOO Input External count clock input to 16-bit timer 00 Input port | P10/SCK10/LTxD1/
CTxD""*/TO00,
P66/TO00

TIO1 External count clock input to 16-bit timer 01 P30/SSI00/INTPO/
TO01, P126/TO01

TI02 External count clock input to 16-bit timer 02 P11/S110/LRxD1/
INTPLR1/CRXD"***/
TO02, P67/TO02

TIO3 External count clock input to 16-bit timer 03 P125/INTP1/ADTRG/
TOO03

TI0O4 External count clock input to 16-bit timer 04 P13/LTxD0/TO04,
P01/TO04

TIO5 External count clock input to 16-bit timer 05 P40/TOOLO/TO0S5,
POO/INTP7/TO05

TIO6 External count clock input to 16-bit timer 06 P14/LRxDO/INTPLRO/
TO06, PO2/TO06

TIO7 External count clock input to 16-bit timer 07 P41/TOOL1/TO07,
P44/TO07

TI10 External count clock input to 16-bit timer 10 P15/S0O00/TO10,
P45/TO10

TI11 External count clock input to 16-bit timer 11 P31/INTP2/STOPST/
TO11, P54/TO11

TI12 External count clock input to 16-bit timer 12 P16/S100/TO12,
P46/TO12

TI13 External count clock input to 16-bit timer 13 P32/INTP4/TO13,
P55/TO13

TI14 External count clock input to 16-bit timer 14 P17/SCK00/TO14,
P64/TO14

TI15 External count clock input to 16-bit timer 15 P70/KRO/INTP5/TO15/
LVIOUT, P56/TO15

TI16 External count clock input to 16-bit timer 16 P12/SO10/INTP3/TO16,
P65/TO16

TI17 External count clock input to 16-bit timer 17 P71/KR1/INTP6/TO17,
P57/TO17

TI20 External count clock input to 16-bit timer 20 P50/TO20/INTP3

TI21 External count clock input to 16-bit timer 21 P51/TO21

TI22 External count clock input to 16-bit timer 22 P52/TO22/STOPST

TI23 External count clock input to 16-bit timer 23 P53/TO23

Note CRxD, CTxD: uPD78F1836 to 78F1840 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (4/5): 78KOR/FF3

Function Name 110 Function After Reset Alternate Function

TO00 Output | 16-bit timer 00 output Input port | P10/SCK10/LTxD1/
CTxD"***/TI00,
P66/TI00

TOO01 16-bit timer 01 output P30/SSI00/INTP2/
Tlo1, P126/TI01

TOO02 16-bit timer 02 output P11/SI10/LRxD1/
CRxD"*/INTPLR1/TIO2,
P67/TI02

TOO03 16-bit timer 03 output P125/INTP1/ADTRG/
TIO3

TO04 16-bit timer 04 output P13/LTxDO0/T104,
P01/T104

TO05 16-bit timer 05 output P40/TOOLO/TIOS,
POO/INTP7/TI05

TO06 16-bit timer 06 output P14/LRxDO/INTPLRO/
106, PO2/TI106

TOO07 16-bit timer 07 output P41/TOOL1/TI07,
P44/TI07

TO10 16-bit timer 10 output P15/SO00/TI10,
P45/T110

TO11 16-bit timer 11 output P31/INTP2/STOPST/
TI11, P54/TI11

TO12 16-bit timer 12 output P16/S100/T112,
P46/TI12

TO13 16-bit timer 13 output P32/INTP4/TI13,
P55/T113

TO14 16-bit timer 14 output P17/SCKO00/TI14,
P64/TI14

TO15 16-bit timer 15 output P70/KRO/INTP5/TI15/L
VIOUT, P56/TI15

TO16 16-bit timer 16 output P12/SO10/INTP3/TI16,
P65/TI16

TO17 16-bit timer 17 output P71/KR1/INTP6/TI17,
P57/TI17

TO20 16-bit timer 20 output P50/TI120/INTP3

TO21 16-bit timer 21 output P51/T121

TO22 16-bit timer 22 output P52/TI122/STOPST

TO23 16-bit timer 23 output P53/T123

TOOLO I/0 Data I/O for flash memory programmer/debugger Input port P40/TI05/TO05

TOOL1 Output | Clock output for debugger Input port | P41/TI07/TO07

TxD2 Qutput | Serial data output from UART2 Input port | P42/SCL20

Note CRxD, CTxD: xPD78F1836 to 78F1840 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (5/5): 78KOR/FF3

Make AVss the same potential as Vss and EVss.

Function Name 110 Function After Reset Alternate Function
X1 - Resonator connection for main system clock Input port | P121
X2 - Input port | P122/EXCLK
EXCLK Input External clock input for main system clock Input port P122/X2
EXCLKS Input External clock input for subclock Input port | P124
Vob - Positive power supply (P121 to P124 and other than ports (other - -
than RESET pin and FLMDO pin))
EVop - Positive power supply for ports (other than P80 to P87, P90 to - -
P97, and P121 to P124), and RESET and FLMDO pin. Make
EVop the same potential as Vob.
AVRer - o A/D converter and comparator reference voltage input - -
o Positive power supply for P80 to P87, P90 to P97, and A/D
converter
Vss - Ground potential (P121 to P124 and other than ports (other than - -
RESET pin and FLMDO pin))
EVss - Ground potential for ports (other than P80 to P87, P90 to P97, - -
and P121 to P124), and RESET and FLMDO pin. Make EVss the
same potential as Vss.
AVss - Ground potential for A/D converter, P80 to P87, and P90 to P97. - -
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

2.1.7 78KOR/FG3

(1) Port functions (1/3): 78KOR/FG3

Function Name 1/0 Function After Reset Alternate Function
P00 110 Port 0. Input port | INTP7/TI05/TO05
PO1 4-bit I/ port. TI04/TO04
02 Input/output can be specified in 1-bit units. R T
P Use of an on-chip pull-up resistor can be specified by a software
P03 setting. -
P10 1/0 Port 1. Input port | TIOO/SCK10/TO00/
8-hit I/O port. CTxD/LTxD1
P11 Input/output can' be specified'in 1-bit units. - Ti02/S110/LRXD1/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1/CRXD/TO02
setting.
P12 INTP3/T116/SO10/
TO16
P13 T104/LTxD0/TO04
P14 T106/LRxDO/INTPLRO/
TO06
P15 TI10/SO00/TO10
P16 TI12/S100/TO12
P17 TI114/SCK00/TO14
P30 110 Port 3. Input port | INTP2/SSI00/TI01/
3-bit I/0 port. TOO01
P31 Input/output can be specified in 1-bit units. INTP2/TI11/STOPST/
Use of an on-chip pull-up resistor can be specified by a software To11
setting.
P32 INTP4/TI113/TO13
P40 110 Port 4. Input port | TOOLO/TIO5/TO05
P41 8-bit I/O port. TOOL1/TI07/T007
Output of P42 and P43 can be set to N-ch open-drain output
P42 Note TxD2/SCL20
(Voo tolerance) ™.
P43 Input/output can be specified in 1-bit units. RxD2/SDA20/INTPR2
P44 Use of an on-chip pull-up resistor can be specified by a software TI07/TO07
P45 setting. TI10/TO10
P46 TI12/TO12
P47 INTP8
P50 110 Port 5. Input port | INTP3/TI20/TO20
P51 8-bit I/O port. TI21/TO21
Input/output can be specified in 1-bit units.
P52 . . - TI22/STOPST/TO22
Use of an on-chip pull-up resistor can be specified by a software
P53 setting. TI123/TO23
P54 TI11/TO11
P55 TI13/TO13
P56 TI15/TO15
P57 TI17/TO17

Note For details, see 4. 4.4 Gonnecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/3): 78KOR/FG3

Use of an on-chip pull-up resistor can be specified by a software
setting.

Function Name 110 Function After Reset Alternate Function
P60 110 Port 6. Input port | SCKO0/SCL11
P61 8-bit 1O port. SI00/SDALL
o2 Output of P60 to P63 is N-ch open-drain output (6 V tolerance). 5B
P Input of P60, P61 and P63 can be set to TTL input buffer™*',
P63 Input/output can be specified in 1-bit units. SSI00
P64 Use of an on-chip pull-up resistor can be specified by a software TI14/TO14
P65 setting. TI16/TO16
P66 TI00/TO00
P67 TI02/TO02
P70 110 Port 7. Input port | INTP5/KRO/TI15/TO15/
8-bit 1/0 port. LVIOUT
H Note
P71 Input of P73, P75 to P77 can be set to TTL input buffer™ . INTP6/KRL/TIL7/TOL7
Output of P72, P74, and P76 can be set to N-ch open-drain
P72 Note KR2/CTxD/LTxD1
output (Voo tolerance) ™.
P73 Input/output can be specified in 1-bit units. KR3/CRxD/LRxD1/
Use of an on-chip pull-up resistor can be specified by a software INTPLR1
P74 setting. KR4/SO01
P75 KR5/S101
P76 KR6/SCKO01
P77 KR7/SSI01
P80 to P87 110 Port 8. Digital input | ANIOO to ANIO7
8-bit 1/0 port. port
Input/output can be specified in 1-bit units.
P90 to P97 110 Port 9. Digital input | ANIO8 to ANI15
8-bit 1/0 port. port
Input/output can be specified in 1-bit units.
P100 to P107 | I/O Port 10. Digital input | ANI16 to ANI23
8-bit 1/0 port. port
Input/output can be specified in 1-bit units.
P120 110 Port 12. Input port INTPO/EXLVI
P121 Input 4-bit I/O port and 4-bit input port. X1
Input/output can be specified in 1-bit units.
P122 X2/EXCLK
For only P120 and P125 to P127, use of an on-chip pull-up
p123 resistor can be specified by a software setting. _
P124 EXCLKS
P125 110 INTP1/ADTRG/TIOS/
TOO03
P126 TI01/TO01
P127 TI03/TO03
P130 Output | Port 13. Output port | RESOUT
1-bit output port.
P140 1/0 Port 14. Output port | PCL
1-bit I/O port.

Note For details, see 4. 4.4 Gonnecting to external device with different power potential (3 V).

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (3/3): 78KOR/FG3

Function Name 110 Function After Reset Alternate Function
P150 110 Port 15. Input port -
P151 8-bit 1/0 port. SO11
Input/output can be specified in 1-bit units.
P152 . . - Si11
Use of an on-chip pull-up resistor can be specified by a software
P153 setting. SCK11
P154 TI24/TO24
P155 TI25/TO25
P156 TI26/TO26
P157 TI27/TO27
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78KOR/Fx3 CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/5): 78KOR/FG3

Function Name 110 Function After Reset Alternate Function
ANIOO to ANI23| Input A/D converter analog input Digital input| P80 to P87, P90 to P97,
port P100 to P107

ADTRG Input A/D converter external trigger input Input port | P125/INTP1/TI03/TO03

CRxD Input CAN receive data input Input port | P11/T102/SI10/
LRxD1/INTPLR1/
TOO02,
P73/KR3/LRXD1/
INTPLR1

CTxD Output | CAN transmit data output Input port | P10/SCK10/LTxD1/
TI00/TOO00,
P72/KR2/LTxD1

EXLVI Input Potential input for external low-voltage detection Input port | P120/INTPO

FLMDO - Flash memory programming mode setting - -

INTPO Input External interrupt request input for which the valid edge (rising Input port | P120/EXLVI

INTP1 edge, falling edge, or both rising and falling edges) can be P125/ADTRG/TI03/

specified T003

INTP2 P30/SSI00/T101/TO01,
P31/STOPST/TI11/
TO11

INTP3 P12/SO10/TI16/TO16,
P50/T120/TO20

INTP4 P32/T118/TO13

INTP5 P70/KRO/TI15/TO15/LV
I0UT

INTP6 P71/KR1/TI17/TO17

INTP7 POO/TI05/TO05

INTP8 P47

INTPLRO Input External interrupt request input for which the valid edge for LIN- | Input port | P14/LRxDO/TI06/TO06

INTPLR1 UARTO (rising edge, falling edge, or both rising and falling P11/TI02/SI10/LRXD1/

edges) can be specified CRXD/TO02

P73/KR3/CRxXD/LRxD1

INTPR2 Input External interrupt request input for UART2 Input port | P43/RxD2/SDA20

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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(2) Non-port functions (2/5): 78KOR/FG3

Function Name 1/0 Function After Reset Alternate Function

KRO Input Key interrupt input Input port | P70/INTP5/TI15/TO15/
LVIOUT

KR1 P71/INTP6/TI17/TO17

KR2 P72/CTXD/LTxD1

KR3 P73/CRxD/LRxD1/
INTPLR1

KR4 P74/SO01

KR5 P75/S101

KR6 P76/SCK01

KR7 P77/SSI01

LRxDO Input Serial data input to LIN-UARTO Input port | P14/INTPLRO/TI06/
TOO06

LRxD1 Input Serial data input to LIN-UART1 Input port | P11/T102/S110/
INTPLR1/CRxD/TO02,
P73/CRXD/KR3/
INTPLR1

LTxDO Output | Serial data output from LIN-UARTO Input port | P13/T104/TO04

LTxD1 Output | Serial data output from LIN-UART1 Input port | P10/TI00/SCK10/CTxD/|
TOO00, P72/CTxD/KR2

LVIOUT Output | Low-voltage detection flag output Input port | P70/INTP5/KRO/TI15/T
015

PCL Output | Clock output Output port | P140

REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -

internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).

RESET Input System reset input - -

RESOUT Output | RESET output Output port | P130

RxD2 Input Serial data input to UART2 Input port P43/INTPR2/SDA20

SCKO00 I/0 Clock input/output for CSI00, CSI01, CSI10, and CSI11 Input port | P17/T114/TO14,
P60/SCL11

SCKO01 P76/KR6

SCK10 P10/LTxD1/CTxD/TI100/
TO00

SCK11 P153

SCL11 I/0 Clock input/output for simplified 1°C Input port | P60/SCK00

SCL20 P42/TxD2

SDA11 I/0 Serial data I/O for simplified 1°C Input port | P61/SI100

SDA20 P43/RxD2/INTPR2

SI00 Input Serial data input to CSI00, CSI01, CSI10, and CSI11 Input port | P16/T112/TO12,
P61/SDA11

SI01 P75/KR5

SI10 P11/LRxD1/CRxD/
INTPLR1/TI02/TO02

Si11 P152

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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(2) Non-port functions (3/5): 78KOR/FG3

Function Name 110 Function After Reset Alternate Function

SO00 Output | Serial data output from CSI00, CSI01, CSI10, and CSI11 Input port | P15/T110/TO10,
P62

SO01 P74/KR4

SO10 P12/INTP3/TI16/TO16

SO11 P151

SSI00 Input Chip select input to CSI00, CSI01 Input port | P30/INTP2/TI01/TO01,
P63

SSI01 P77/IKR7

STOPST Output | STOP status output Input port | P31/INTP2/TI11/TO11,
P52/T122/TO22

TIOO Input External count clock input to 16-bit timer 00 Input port | P10/SCK10/LTxD1/
CTxD/TO00, P66/TO00

TIO1 External count clock input to 16-bit timer 01 P30/SSI00/INTP2/
TO01, P126/TO01

TI02 External count clock input to 16-bit timer 02 P11/SI110/LRxD1/
INTPLR1/CRXD/TO02,
P67/TO02

TIO3 External count clock input to 16-bit timer 03 P125/INTP1/ADTRG/
TO03, P127/TO03

TI0O4 External count clock input to 16-bit timer 04 P13/LTxD0O/TO04,
P01/TO04

TIO5 External count clock input to 16-bit timer 05 P40/TOOLO/TO05,
POO/INTP7/TO05

TIO6 External count clock input to 16-bit timer 06 P14/LRxDO/INTPLRO/
TOO06, PO2/TO06

TIO7 External count clock input to 16-bit timer 07 P41/TOOL1/TO07,
P44/TO07

TI10 External count clock input to 16-bit timer 10 P15/SO00/TO10,
P45/TO10

TI11 External count clock input to 16-bit timer 11 P31/INTP2/STOPST/
TO11, P54/TO11

TI12 External count clock input to 16-bit timer 12 P16/S100/TO12,
P46/TO12

TI13 External count clock input to 16-bit timer 13 P32/INTP4/TO13,
P55/TO13

TI14 External count clock input to 16-bit timer 14 P17/SCK00/TO14,
P64/TO14

TI15 External count clock input to 16-bit timer 15 P70/KRO/INTP5/TO15/
LVIOUT, P56/TO15

TI16 External count clock input to 16-bit timer 16 P12/SO10/INTP3/TO16,
P65/TO16

TI17 External count clock input to 16-bit timer 17 P71/KR1/INTP6/TO17,
P57/TO17

TI20 External count clock input to 16-bit timer 20 P50/TO20/INTP3

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

RO1UHO007EJO600 Rev.6.00

Aug 31, 2012

RENESAS

89



78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (4/5): 78KOR/FG3

Function Name /10 Function After Reset Alternate Function

TI21 Input External count clock input to 16-bit timer 21 Input port | P51/TO21

TI22 External count clock input to 16-bit timer 22 P52/TO22/STOPST

TI23 External count clock input to 16-bit timer 23 P53/TO23

TI24 External count clock input to 16-bit timer 24 P154/TO24

TI25 External count clock input to 16-bit timer 25 P155/TO25

TI26 External count clock input to 16-bit timer 26 P156/TO26

TI27 External count clock input to 16-bit timer 27 P157/TO27

TO00 Output | 16-bit timer 00 output Input port | P10/SCK10/LTxD1/
CTxD/TI00, P66/TI00

TOO01 16-bit timer 01 output P30/SSI00/INTP2/
Tl01, P126/TI01

TO02 16-bit timer 02 output P11/SI110/LRxD1/
INTPLR1/CRxD/TI02,
P67/T102

TOO03 16-bit timer 03 output P125/INTP1/ADTRG/
TI03, P127/T103

TO04 16-bit timer 04 output P13/LTxDO/T104,
P01/T104

TO05 16-bit timer 05 output P40/TOOLO/TIO5,
POO/INTP7/TI05

TO06 16-bit timer 06 output P14/LRxDO/INTPLRO/
Tl06, PO2/TI06

TOO07 16-bit timer 07 output P41/TOOL1/TI07,
P44/T107

TO10 16-bit timer 10 output P15/SO00/TI10,
P45/TI10

TO11 16-bit timer 11 output P31/INTP2/STOPST/
TI11, P54/TI11

TO12 16-bit timer 12 output P16/S100/T112,
P46/T112

TO13 16-bit timer 13 output P32/INTP4/TI13,
P55/T113

TO14 16-bit timer 14 output P17/SCKO00/TI14,
P64/TI14

TO15 16-bit timer 15 output P70/KRO/INTP5/TI15/
LVIOUT, P56/TI15

TO16 16-bit timer 16 output P12/SO10/INTP3/TI16,
P65/T116

TO17 16-bit timer 17 output P71/KR1/INTP6/TI17,
P57/TI17

TO20 16-bit timer 20 output P50/TI20/INTP3

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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(2) Non-port functions (5/5): 78KOR/FG3

than RESET pin and FLMDO pin))

Function Name lfe} Function After Reset Alternate Function
TO21 Output | 16-bit timer 21 output Input port | P51/TI21

TO22 16-bit timer 22 output P52/TI122/STOPST
TO23 16-bit timer 23 output P53/T123

TO24 16-bit timer 24 output P154/TI24

TO25 16-bit timer 25 output P155/TI125

TO26 16-bit timer 26 output P156/TI26

TO27 16-bit timer 27 output P157/TI127

TOOLO I/0 Data I/O for flash memory programmer/debugger Input port P40/TI05/TO05
TOOL1 Output | Clock output for debugger Input port | P41/T107/TO07
TxD2 Output | Serial data output from UART2 Input port | P42/SCL20

X1 - Resonator connection for main system clock Input port | P121

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

EXCLKS Input External clock input for subclock Input port | P124

Vob - Positive power supply (P121 to P124 and other than ports (other - -

EVopo, EVbp1

Positive power supply for ports (other than P80 to P87, P90 to
P97, P100 to P107, and P121 to P124), and RESET and FLMDO
pin. Make EVooo and EVop: the same potential as Voo.

RESET pin and FLMDO pin))

AVRer - o A/D converter and comparator reference voltage input - -
* Positive power supply for P80 to P87, P90 to P97, P100 to
P107, and A/D converter
Vss - Ground potential (P121 to P124 and other than ports (other than - -

EVsso, EVss1

Ground potential for ports (other than P80 to P87, P90 to P97,
P100 to P107, and P121 to P124), and RESET and FLMDO pin.
Make EVsso and EVss: the same potential as Vss.

AVss

Ground potential for A/D converter, P80 to P87, P90 to P97, and
P100 to P107. Make AVss the same potential as Vss, EVsso and
EVssi.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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2.2 Description of Pin Functions

Remark The pins mounted depend on the product. See 1.4 Ordering Information (Top View) and 2.1 Pin Function
List.

2.2.1 P00 to P03 (port 0)
P00 to P03 function as an I/O port. P00 to P03 pins also function as timer 1/O, and external interrupt request input.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
POO/INTP7/TI05/ - - v v v v \ v \/
TOO05
P01/TI04/TO04 - - - - - - J v y
P02/TI06/TO06 - - - - - - \ v v
P03 - - - - - - - - y

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
Remark +: Mounted, —: Not mounted

The following operation modes can be specified in 1-bit units.
(1) Port mode

P00 to P03 function as an I/O port. P00 to PO3 can be set to input or output port in 1-bit units using port mode
register 0 (PM0). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 0 (PUO).

(2) Control mode
P00 to P03 function as timer 1/0, and external interrupt request input.

(@) INTP7
This is the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising

and falling edges) can be specified.

(b) TIO4 to TIO6
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 04 to 06.

(c) TOO04 to TO06
These are the timer output pins of 16-bit timers 04 to 06.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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2.2.2 P10to P17 (port 1)
P10 to P17 function as an 1/O port. These pins also function as external interrupt request input, serial interface data 1/O,
clock I/0, and timer /0.

TO14

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 |yy=31 | yy=23 | yy =36 yy =41to0 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40

P10/INTP4"" Y/ Note 2 Note 2 | Note 2 N Note 2 N Note 2 v

TI00/SCK10/

LTxD1/CTxD/

TO00

P11/INTP5"" % Note 2 Note 2 | Note 2 N Note 2 \ Note 2 v

T102/SI110/LRXD1/

CRXD/INTPLR1/

TO02

P12/INTP3/TI16/ N

S010/TO16

P13/TI04/LTxDO/ N

TO04

P14/TI06/LRxDO/ \/

INTPLRO/TO06

P15/TI10/SO00/ v

TO10

P16/TI12/S100/ \/

TO12

P17/T114/SCKO00/ N

Notes 1.

INTP4 pin : 78KOR/FB3 only

2. CTxD, CRxD pins are not mounted. Port functions other than CTxD and CRxD as well as shared functions are
provided.
3. INTP5 pin: 78KOR/FB3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted

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

(1) Port mode

P10 to P17 function as an I/O port.

register 1 (PM1). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 1 (PU1).

(2) Control mode

P10 to P17 can be set to input or output port in 1-bit units using port mode

P10 to P17 function as external interrupt request input, serial interface data 1/O, clock I/O, and timer 1/O.
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(@)

(b)

()

(d)

(e)

()

(@)

(h)

()

(k)

INTP3 to INTP5
These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.

SI00, SI10
These are the serial data input pins of serial interface CSI00, CSI10.

CRxD
This is a CAN data input pin of CAN.

CTxD
This is a CAN data output pin of CAN.

S000, SO10
These are the serial data output pins of serial interface CSI00, CSI10.

SCKO00, SCK10
These are the serial clock 1/O pins of serial interface CSI00, CSI10.

LRxDO, LRxD1
These are the serial data input pins of serial interface LIN-UARTO, LIN-UARTL1.

LTxDO, LTxD1
These are the serial data output pins of serial interface LIN-UARTO, LIN-UARTL1.

INTPLRO, INTPLR1
These are the external interrupt request input pins for which the valid edge for LIN-UARTO, LIN-UART1 (rising
edge, falling edge, or both rising and falling edges) can be specified.

TIOO, TIO2, TIO4, TI06, TI10, TI12, TI14, TI16
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 00, 02, 04, 06, 10, 12, 14,
and 16.

TOO00, TO02, TO04, TO06, TO10, TO12, TO14, TO16
These are the timer output pins of 16-bit timers 00, 02, 04, 06, 10, 12, 14, and 16.

Cautions 1. INTP4 and INTP5: 78KOR/FB3 only

2. The shaded pins are provided at two ports. Select either port by using the corresponding
register.
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2.2.3 P30to P32 (port 3)
P30 to P32 function as an I/O port. P30 to P32 pins also function as external interrupt request input, serial interface
chip select input, timer 1/0O, and STOP status output.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 |yy=31 | yy=23 | yy =36 yy =41to0 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P30/INTP2/SSI00/ N v v N N N \ v v
TI01/TO01
P31/INTP2/TI11/ - v v N \ v \ v v
STOPST/TO11
P32/INTP4/TI13/ - v v N N N \ v v
TO13

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
Remark +: Mounted, —: Not mounted
The following operation modes can be specified in 1-bit units.

(1) Port mode
P30 to P32 function as an I/O port. P30 to P32 can be set to input or output port in 1-bit units using port mode
register 3 (PM3). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 3 (PU3).

(2) Control mode
P30 to P32 function as external interrupt request input, serial interface chip select input, timer I/O, and STOP status

output.
(@) INTPZ, INTP4

These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.

(b) SSI00
This is a chip select input pin of serial interface CSIO00.

(c) STOPST
This is a STOP status output pin.

(d) o1, Ti11, TI13
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 01, 11, and 13.

(e) TOO1, TO11, TO13
These are the timer output pins of 16-bit timers 01, 11, and 13.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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2.2.4 P40 to P47 (port 4)
P40 to P47 function as an I/O port. These pins also function as external interrupt request input, serial interface data 1/O,
clock 1/0, data I/O for a flash memory programmer/debugger, and timer 1/O.
Output from the P42 and P43 pins can be specified as normal CMOS output or N-ch open-drain output (Vob tolerance)
in 1-bit units using port output mode register 4 (POM4).

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P40/TOOLO/TIOS/ S v y 3 J J J y y
TOO05
P41/TOOL1/TIO7/ d \ \ V J d J \ \
TO07
P42/TxD2/SCL20 - - - - Note v
P43/RxD2/ - - - - Note < v v
SDA20/INTPR2
P44/TI07/TO07 - - - - - - J v y
P45/TI10/TO10 - - - - - - J y \/
P46/TI12/TO12 - - - - - - J \ \
P47/INTP8 - - - - - - \ v v
Note 4PD78F1818 to 78F1820 are provided only with port functions (P42, P43) and not with shared functions.

uPD78F1821 and 78F1822 are provided with port functions (P42, P43) and shared functions.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

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

(1) Port mode

P40 to P47 function as an I/O port.

register 4 (PM4). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 4 (PU4).
Be sure to connect an external pull-up resistor to P40 when on-chip debugging is enabled (by using an option byte).

(2) Control mode

P40 to P47 can be set to input or output port in 1-bit units using port mode

P40 to P47 function as external interrupt request input, serial interface data I/O, clock I/O, data I/O for a flash memory

programmer/debugger, and timer 1/O.

(@) INTP8

This is the external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising

and falling edges) can be specified.
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(b) TIO5, TIO7, TI10, TI12
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 05, 07, 10, and 12.

(c) TOO05, TOO7, TO10, TO12
These are the timer output pins from 16-bit timers 05, 07, 10, and 12.

(d) TOOLO

This is a data I/O pin for a flash memory programmer/debugger.
Be sure to pull up this pin externally when on-chip debugging is enabled (pulling it down is prohibited).

(e) TOOL1

This is a clock output pin for a debugger.
When the on-chip debug function is used, P41/TOOL1 pin can be used as follows by the mode setting on the

debugger.

1-line mode: can be used as a port (P41).
2-line mode: used as a TOOL1 pin and cannot be used as a port (P41).

(f) RxD2

This is a serial data input pin of serial interface UART2.

(g) TxD2

This is a serial data output pin of serial interface UART2.

(h) SDA11

This is a serial data I/O pin of serial interface for simplified I°C.

(i) SCL11

This is a serial clock 1/0 pin of serial interface for simplified I°C.

() INTPR2

This is the external interrupt request input pin for which the valid edge for UART2 (rising edge, falling edge, or
both rising and falling edges) can be specified.

Cautions 1. The shaded pins are provided at two ports. Select either port by using the corresponding
register.
2. The function of the P40/TOOLO pin varies as described in (a) to (c) below.
In the case of (b) or (c), make the specified connection.
(@) In normal operation mode and when on-chip debugging is disabled (OCDENSET = 0) by
an option byte (000C3H)
=> Use this pin as a port pin (P40).
(b)In normal operation mode and when on-chip debugging is enabled (OCDENSET = 1) by
an option byte (000C3H)
=> Connect this pin to EVooo or EVop1 via an external resistor, and always input a high
level to the pin before reset release.
(c) When on-chip debug function is used, or in write mode of flash memory programmer
=> Use this pin as TOOLO.
Directly connect this pin to the on-chip debug emulator or a flash memory
programmer, or pull it up by connecting it to EVooo or EVop1 via an external resistor.
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2.2.5 P50to P57 (port 5)
P50 to P57 function as an 1/O port. These pins also function as external interrupt request input, timer 1/0, and STOP

status output.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 |yy=31 | yy=23 | yy =36 yy =41to0 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P50/INTP3/TI20/ - - - - v v v v v
TO20
P51/TI21/TO21 - - - - N N
P52/TI22/ - - - _ N N N
STOPST/TO22
P53/TI23/T023 - - - - v v v v V
P54/T111/TO11 - - - - - _ N N N
P55/T113/TO13 - — - - _ _ N N N
P56/TI15/TO15 - - - - _ _ N N N
P57/TI17/TO17 - — - - _ _ N N N

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

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

(1) Port mode

P50 to P57 function as an I/O port.

register 5 (PM5). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 5 (PU5).

(2) Control mode

P50 to P57 can be set to input or output port in 1-bit units using port mode

P50 to P57 function as external interrupt request input, timer 1/0, and STOP status output.

(a) INTP3

This is the external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising

and falling edges) can be specified.

(b) TI1Z, TI13, TI15, TI17, TI20 to TI23
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 11, 13, 15, 17, and 20 to

23.

(c) TO11, TO13, TO15, TO17, TO20to TO23
These are the timer output pins of 16-bit timers 11, 13, 15, 17, and 20 to 23.

(d) STOPST

This is a STOP status output pin.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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2.2.6 P60 to P67 (port 6)
P60 to P67 function as an I/0 port. P60 to P67 pins also function as serial interface data 1/0, clock 1/O, chip select

input, and timer /0.

Input to the P60, P61 and P63 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units,
using port input mode register 6 (PIM6).

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(PD78F18yy) (4PD78F18yy) (4PD78F18yy) (PD78F18yy) (4PD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P60/SCKO0/ Note v v v v v v N N
SCL11
P61/SI00/SDA11 Note v v v v v v v v
P62/SO00 Note v v v J J J v N
P63/SSI00 Note \/ \/ \/ J J \/ y N
P64/TI114/TO14 - - - - _ _ N N N
P65/TIL6/TO16 - - - - - - N N N
P66/T100/TO00 - - - - _ _ N N N
P67/TI02/T002 - - - - - - N N N

Note Those are provided in the 32-pin products only.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

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

(1) Port mode

P60 to P67 function as an I/O port. P60 to P67 can be set to input port or output port in 1-bit units using port mode
register 6 (PM6). P60 to P67, use of an on-chip pull-up resistor can be specified by pull-up resistor option register 6

(PUS).

Output of P60 to P63 is N-ch open-drain output (6 V tolerance).

(2) Control mode

P60 to P67 function as serial interface data 1/0O, clock 1/O, chip select input, and timer 1/O.

(a) TI0O, TIOZ, Ti14, TI16

These are the pins for inputting an external count clock/capture trigger to 16-bit timers 00, 02, 14, and 16.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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(b) TOOO, TO02, TO14, TO16
These are the timer output pins of 16-bit timers 00, 02, 14, and 16.

(c) SCKO00
This is a serial clock 1/0 pin of serial interface CSI00.

(d) Sloo
This is a serial data input pin of serial interface CSI00.

(e) SO00
This is a serial data output pin of serial interface CSIO00.

(f) SSloo
This is a chip select input pin of serial interface CSI00.

(g) SDA11
This is a serial data I/0 pin of serial interface for simplified 1°C.

(h) sSCL11
This is a serial clock I/0 pin of serial interface for simplified 1°C.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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2.2.7 P70to P77 (port 7)

P70 to P77 function as an I/O port. These pins also function as external interrupt request input, key interrupt input,
CAN data I/O, serial interface data I/O, clock I/O, timer 1/O, and low-voltage detection flag output.

Input to the P73, P75 to P77 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units,
using port input mode register 7 (PIM7).

Output from the P72, P74, and P76 pins can be specified as normal CMOS output or N-ch open-drain output (Vop
tolerance) in 1-bit units, using port output mode register 7 (POM?7).

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P70/INTP5/KRO/ - v v \/ \ \ \ v v
TI15/TO15/LVIO
uTt
P7LINTP6/KR1/ - v v v v v v v v
TI17/TO17
P72/KR2/CTXD/ - Note Note v Note v Note RN v
LTxD1
P73/KR3/CRxD/ - Note | Note v Note «/ Note \ 3
LRXDL/INTPLR1
P74/KR4/S0O01 - - - - J J J y y
P75/KR5/SI101 - - - - d d J \ \
P76/KR6/SCKO01 - - - - J J J y y
P77/KR7/SSI01 - - - - J J J y \/
Note CTxD, CRxD pins are not mounted. Port functions other than CTxD and CRxD as well as shared functions are
provided.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
Remark +: Mounted, —: Not mounted
The following operation modes can be specified in 1-bit units.

(1) Port mode
P70 to P77 function as an I/O port. P70 to P77 can be set to input or output port in 1-bit units using port mode
register 7 (PM7). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 7 (PU7).

(2) Control mode
P70 to P77 function as external interrupt request input, key interrupt input, CAN data /O, serial interface data 1/O,
clock I/0, timer 1/0, and low-voltage detection flag output.

(@) INTP5, INTP6
These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.

(b) KRO to KR7
These are the key interrupt input pins
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(c) CRxD
This is a serial data input pin of CAN.

(d) CTxD
This is a serial data output pin of CAN.

(e) LRxD1
This is a serial data input pin of serial interface LIN-UARTL1.

(f) LTxD1
This is a serial data output pin of serial interface LIN-UART1.

(9) INTPLR1
This is a external interrupt request input pin for which the valid edge for LIN-UART1 (rising edge, falling edge, or

both rising and falling edges) can be specified.

(h) SCKoO1
This is a serial clock 1/0 pin of serial interface CSIO1.

(i) slo1
This is a serial data input pin of serial interface CSIO1.

() soo1
This is a serial data output pin of serial interface CSIO1.

(k) Sslo1
This is a chip select input pin of serial interface CSI01.

() TIa5, TIa7
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 15 and 17.

(m) TO15, TO17
These are the timer output pins of 16-bit timers 15 and 17.

(n) LVIOUT
This is a low-voltage detection flag output pin.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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2.2.8 P80 to P87 (port 8)
P80 to P87 function as an I/O port. These pins also function as A/D converter analog input.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40

P80/ANIO0 V

P81/ANIO1 y

P82/ANI02 V

P83/ANI03 \/

P84/ANIO4 N

P85/ANI05 \/

P86/ANI06 Note

P87/ANIO7 Note

Note Those are provided in the 30-pin products only.

Remark +: Mounted

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

(1) Port mode

P80 to P87 function as an I/O port.

register 8 (PM8).

(2) Control mode

P80 to P87 can be set to input or output port in 1-bit units using port mode

P80 to P87 function as A/D converter analog input pins (ANIOO to ANIO7). When using these pins as analog input

pins, see 10.6 (6) ANIO0/P80 to ANIO7/P87 and ANIO8/P90 to ANI15/P97 and ANI16/P100 to ANI23/P107.

Caution ANIO0/P80 to ANIO7/P87 are set in the digital input (general-purpose port) mode after release of
reset.
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2.2.9 P90 to P97 (port 9)
P90 to P97 function as an I/O port. These pins also function as A/D converter analog input.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) | (uPD78F18yy) | (uPD78F18yy)
yy =04 to 07 yy=08 | yy=12 | yy=26 | yy=18 |yy=31 | yy=23 | yy=36 yy =41to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40

P90/ANIO8 - - V v v v v v J
P91/ANI09 - - v v v v v v N
P92/ANI10 - - V V v v v v J
P93/ANI11 - - - - N N N N N
P94/ANI12 - - - - v v v v v
P95/ANI13 - - - - N N N N N
P96/ANI14 - - - - v v v v J
P97/ANI15 - - - - _ _ N N N

Remark +: Mounted, —: Not mounted

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

(1) Port mode
P90 to P97 function as an I/O port.
register 9 (PM9).

(2) Control mode
P90 to P97 function as A/D converter analog input pins (ANIO8 to ANI15). When using these pins as analog input

pins, see 10.6 (6) ANIO0/P80 to ANIO7/P87 and ANIO8/P90 to ANI15/P97 and ANI16/P100 to ANI23/P107.

P90 to P97 can be set to input or output port in 1-bit units using port mode

Caution ANIO8/P90 to ANI15/P97 are set in the digital input (general-purpose port) mode after release of

reset.

RO1UHO007EJO600 Rev.6.00

Aug 31, 2012

RENESAS

104



78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

2.2.10 P100 to P107 (port 10)

P100 to P107 function as an I/O port. These pins also function as A/D converter analog input.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(PD78F18yy) (4PD78F18yy) (4PD78F18yy) (PD78F18yy) (4PD78F18yy)
yy =04 to 07 yy=08 | yy=12 | yy=26 | yy=18 |yy=31 | yy=23 | yy=36 yy =41to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40

P100/ANI16 - - - — _ _ _ _ N
P101/ANI17 - - - _ _ _ _ _ N
P102/ANI18 - - - — _ _ _ _ N
P103/ANI19 - - - — _ _ _ _ N
P104/ANI20 - - - - _ _ _ _ N
P105/ANI21 - - - — _ _ _ _ N
P106/ANI22 - - - _ _ _ _ _ N
P107/ANI23 - - - — _ _ _ _ N

Remark +: Mounted, —: Not mounted

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

(1) Port mode
P100 to P107 function as an I/O port. P100 to P107 can be set to input or output port in 1-bit units using port mode
register 10 (PM10).

(2) Control mode
P100 to P107 function as A/D converter analog input pins (ANI16 to ANI23). When using these pins as analog input

pins, see 10.6 (6) ANIO0/P80 to ANIO7/P87 and ANIO8/P90 to ANI15/P97 and ANI16/P100 to ANI23/P107.

Caution ANI16/P100 to ANI23/P107 are set in the digital input (general-purpose port) mode after release of

reset.
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2.2.11 P120to P127 (port 12)

P120 and P125 toP127 function as a 4-bit I/O port.

P121 to P124 function as a 4-bit input port.

These pins also

function as external interrupt request input, potential input for external low-voltage detection, connecting resonator for
main system clock, external clock input for main system clock, external clock input for subclock, external trigger input for

A/D converter, and timer 1/O.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P120/INTPO/ \ v v N v v Note Note Note
EXLVI/TI11/TO11
P121/X1 v N d N \ v v
P122/X2/EXCLK v N v v < v v
P123 - - v N \ \ \ y v
P124/EXCLKS - - v N S «/ \ v v
P125/INTP1/ v v v v v v v v V
ADTRG/TI03/
TOO03
P126/TI01/TO01 - - - - - - \ v v
P127/TI03/TO03 - - - - - - - - y
Note TI11, TO11l pins are not mounted. Port functions other than TI11 and TO11l as well as shared functions are

provided.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

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

(1) Port mode

P120 and P125 to P127 function as a 4-bit /0O port. P120 and P125 to P127 can be set to input or output port using
port mode register 12 (PM12). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register

12 (PU12).

P121 to P124 function as a 4-bit input port.

(2) Control mode

P120 to P127 function as external interrupt request input, potential input for external low-voltage detection, connecting
resonator for main system clock, external clock input for main system clock, external clock input for subclock, external
trigger input for A/D converter, and timer 1/O.

(@) INTPO, INTP1
These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both

rising and falling edges) can be specified.

(b) EXLVI

This is a potential input pin for external low-voltage detection.

() X1, X2
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(d)

(e)

()

(@)

These are the pins for connecting a resonator for main system clock.

EXCLK

This is an external clock input pin for main system clock.

EXCLKS

This is an external clock input pin for subclock.

ADTRG

This is an external trigger input pin for A/D converter

TIO1, TIO3, TI11

These are the pins for inputting an external count clock/capture trigger to 16-bit timer 01, 03, and 11.

(h) TOO1, TOO3, TO11
These are the timer output pins from 16-bit timer 01, 03, and 11.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

2.2.12 P130 (port 13)
P130 functions as a 1-bit output port.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 |yy=31 | yy=23 | yy =36 yy =41to0 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P130/RESOUT - - \ y d d J \ \
Remarks 1. When the device is reset, P130 outputs a low level.
2. : Mounted, —: Not mounted
(1) Port mode
P130 functions as a 1-bit output port.
(2) Control mode
P130 functions as reset output.
(&) RESOUT
This is a pin for reset output.
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2.2.13 P140 (port 14)
P140 functions as an I/O port. P140 pin also functions as clock output.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(«PD78F18yy) (uPD78F18yy) («uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P140/PCL - - v v S S \ v y

Remarks 1. When the device is reset, P140 outputs a low level.
2. : Mounted, —: Not mounted

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

(1) Port mode

P140 functions as an I/O port. P140 can be set to input or output port in 1-bit unit using port mode register 14 (PM14).
Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 14 (PU14).

(2) Control mode

P140 functions as clock output.

(@) PCL

This is a clock output pin.
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2.2.14 P150 to P157 (port 15)
P150 to P157 function as an I/O port. These pins also function as serial interface data 1/0O, clock I/O, and timer 1/O.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(«PD78F18yy) (uPD78F18yy) («uPD78F18yy) («PD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40

P150 - - - - - - - -

P151/S0O11 - - - - - - — _

P152/SI11 - - - - - - _ _

P153/SCK11 - - - - _ _ _ _
P154/TI24/TO24 - - - - - - - -
P155/TI25/TO25 - - - - _ _ _ _

P156/TI26/TO26 - - - - - - - _

< |2 |2 |||

P157/T127/TO27 - - - - - - _ _

Remark +: Mounted, —: Not mounted
The following operation modes can be specified in 1-bit units.

(1) Port mode
P150 to P157 function as an I/O port. P150 to P157 can be set to input or output port in 1-bit units using port mode
register 15 (PM15).

(2) Control mode
P150 to P157 function as serial interface data 1/O, clock 1/0, and timer I/O.

(a) SCK11
This is a serial clock 1/0O pin of serial interface CSI11.

(b) SI11
This is a serial data input pin of serial interface CSI11.

(c) sO11
This is a serial data output pin of serial interface CSI11.

(d) TI24to TI27
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 24 to 27.

(e) TO24to TO27
These are the timer output pins of 16-bit timers 24 to 27.

2.2.15 AVRer

This is the A/D converter reference voltage input pin and the positive power supply pin of P80 to P87, P90 to P97, P100
to P107, and A/D converter.

When all pins of ports 8 to 10 are used as the analog port pins, make the potential of AVrer be such that 2.7 V < AVRer
< Vob. When one or more of the pins of ports 8 to 10 are used as the digital port pins or when the A/D converter is not
used, make AVrer the same potential as EVop, EVooo, EVobz, or Vob.
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2.2.16 AVss
This is the ground potential pin of A/D converter, P80 to P87, P90 to P97, and P100 to P107. Even when the A/D
converter is not used, always use this pin with the same potential as EVss, EVsso, EVss1, and Vss.

2.2.17 RESET
This is the active-low system reset input pin.

When the external reset pin is not used, connect this pin directly or via a resistor to EVop Note

When the external reset pin is used, design the circuit based on Vob.
Note EVooo and EVooz in the 78KOR/FG3.
2.2.18 REGC
This is the pin for connecting regulator output (2.5 V) stabilization capacitance for internal operation. Connect this pin

to Vss via a capacitor (0.47 to 1 uF ).
Also, use a capacitor with good characteristics, since it is used to stabilize internal voltage.

X "f REGC
1
1
1
1
1
1
1

Caution Keep the wiring length as short as possible for the broken-line part in the above figure.

2.2.19 Voo, EVbp, EVDDO, EVDD1

Vop is the positive power supply pin for P121 to P124 and pins other than ports (excluding the RESET and FLMDO
pins).

EVop, EVopo, and EVop: are the positive power supply pins for ports other than P80 to P87, P90 to P97, P100 to P107,
and P121 to P124 as well as for the RESET and FLMDO pins.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(«PD78F18yy) («PD78F18yy) (uPD78F18yy) («PD78F18yy) (4PD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 |yy=31 | yy=23 | yy=36 yy =41to0 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
Voo y y y y y y y y y
EVoo \ v v N \ \ v v -
EVopo - - - - - - - -
EVop1 - - - - - - - -

Remark +: Mounted, —: Not mounted
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2.2.20 Vss, EVss, EVsso, EVss1
Vss is the ground potential pin for P121 to P124 and pins other than ports (excluding the RESET and FLMDO pins).
EVss, EVsso, and EVss1 are the ground potential pins for ports other than P80 to P87, P90 to P97, P100 to P107, and
P121 to P124 as well as for the RESET and FLMDO pins.

78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (4PD78F18yy) (uPD78F18yy) (uPD78F18yy) (4PD78F18yy)
yy = 04 to 07 yy = yy = yy = yy = yy = yy =23 | yy =36 yy =41 to 45
08 to 12 to 26 to 18 to 31to to 25 to 40
11 17 30 22 35
Vss N v
EVss v v N v -
EVsso - - - - - - - - \
EVss1 - - - - - - - - y

Remark +: Mounted, —: Not mounted

2.2.21 FLMDO
This is a pin for setting flash memory programming mode.

Perform either of the following processing.

@)

(b)

()

In normal operation mode

It is recommended to leave this pin open during normal operation.

The FLMDO pin must always be kept at the Vss level before reset release but does not have to be pulled down
externally because it is internally pulled down by reset. However, pulling it down must be kept selected (i.e.,
FLMDPUP = “0”, default value) by using bit 7 (FLMDPUP) of the background event control register (BECTL) (see
24.2 (2) Back ground event control register). To pull it down externally, use a resistor of 100 kQ or more.

Self programming and the rewriting of flash memory with the programmer can be prohibited using hardware, by
directly connecting this pin to the Vss pin.

In self programming mode

It is recommended to leave this pin open when using the self programming function. To pull it down externally,
use a resistor of 100 kQ or more.

In the self programming mode, the setting is switched to pull up in the self programming library.

In flash memory programming mode

Directly connect this pin to a flash memory programmer when data is written by the flash memory programmer.
This supplies a writing voltage of the Voo level to the FLMDO pin.

The FLMDO pin does not have to be pulled down externally because it is internally pulled down by reset. To pull
it down externally, use a resistor of 100 kQ or more.
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2.3 Pin I/O Circuits and Recommended Connection of Unused Pins
Table 2-3 shows the types of pin I/O circuits and the recommended connections of unused pins.

Remark The pins mounted depend on the product. See 1.4 Ordering Information (Top View) and 2.1 Pin
Function List.

Table 2-3. Connection of Unused Pins (1/4)

Pin Name 1/0 Circuit Type 110 Recommended Connection of Unused Pins
POO/INTP7/TI05/TO05 8-R 110 Input:  Independently connect to EVoo, EVooo,
PO1/TI04/TO04 EVop1, EVss, EVsso, or EVss: via a resistor.

Output: Leave open.
P02/TI06/TO06
P03
P10/INTP4/TI00/SCK10/ 8-T
TOO00/LTxD1/CTxD

P11/INTP5/T102/SI10/LRXD1/ | 8-R
CRxD/INTPLR1/TO02

P12/INTP3/TI16/SO10/TO16 | 8-T

P13/T104/LTxDO/TO04 8-R

P14/TI06/LRXxDO/INTPLRO/
TO06

P15/T110/SO00/TO10
P16/T112/S100/TO12

P17/T114/SCK00/TO14
P30/INTP2/SSI00/TI01/TO01 | 8-T

P31/INTP2/TI11/STOPST/ 8-R
TO11

P32/INTP4/TI13/TO13

P40/TOOLO/TI05/TO05 <When on-chip debugging is enabled>

Pull this pin up (pulling it down is prohibited).

Recommended pull-up 10 k2 ',

<When on-chip debugging is disabled>

Input:  Independently connect to EVob, EVooo,
EVoo1, EVss, EVsso, or EVss1 via a resistor.

Output: Leave open.

P41/TOOL1/TI07/TO07 Input:  Independently connect to EVop, EVopo,
EVob1, EVss, EVsso, or EVss1 via a resistor.
Output: Leave open.

P42/TxD2/SCL20 5-AR Input:  Independently connect to EVoo, EVooo,
P43/RxD2/SDA20/INTPR2 EVob1, EVss, EVsso, or EVss1 via a resistor.

Output: Leave open.

<When N-ch open-drain>
Set the port output latch to 0 and leave open with low
level output.

Note In case on-chip debugging is enabled the external pull-up resistor is mandatory to ensure a proper
operation of the device when the QB-MINI2 is not connected.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding
register.
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78KOR/Fx3 CHAPTER 2 PIN FUNCTIONS

Table 2-3. Connection of Unused Pins (2/4)

Pin Name 1/0O Circuit Type 1/0 Recommended Connection of Unused Pins
P44/T107/TO07 8-R /10 Input:  Independently connect to EVoo, EVooo,
P45/TI10/TO10 EVob1, EVss, EVsso, or EVssz via a resistor.
P46/ TOT3 Output: Leave open.

P47/INTP8

P50/INTP3/TI20/TO20
P51/TI21/TO21

P52/TI122/STOPST/TO22

P53/TI23/TO23

P54/T111/TO11
P55/T113/TO13
P56/TI115/TO15

P57/TI17/TO17

P60/SCK00/SCL11 13-AK Input:  Independently connect to EVop, EVooo,
P61/8I00/SDAL1 EVoo1, EVss, EVsso, or EVss: via a resistor,
or connect directly to EVss, EVsso, or EVss:.

P62/SO00 13-AL

— Output: Leave these pins open by setting the port
P63/SSI00 13-AK output latches to 0 and outputting low
levels, or independently connect them to
EVooo, EVop1, EVsso, or EVss: via a resistor
by setting the port output latches to 1.

P64/T114/TO14 8-R Input:  Independently connect to EVoo, EVooo,

P65/TI16/TO16 EVob1, EVss, EVsso, or EVss1 via a resistor.
Output: Leave open.

P66/TI00/TO00 P P

P67/T102/TO02

P70/INTP5/KRO/TI15/TO15/L

VIOUT

P71/INTP6/KR1/TI17/TO17

P72/KR2/CTXD/LTxD1 5-AR Input:  Independently connect to EVoo, EVooo,

EVob1, EVss, EVsso, or EVss1 via a resistor.

Output: Leave open.
<When N-ch open-drain>
Set the port output latch to 0 and leave open with low
level output.

P73/KR3/CRXD/LRXD1/ 5-AN Input:  Independently connect to EVoo, EVooo,

INTPLR1 EVob1, EVss, EVsso, or EVssz via a resistor.

Output: Leave open.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding
register.
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78KOR/Fx3 CHAPTER 2 PIN FUNCTIONS

Table 2-3. Connection of Unused Pins (3/4)

Pin Name 1/0 Circuit Type 110 Recommended Connection of Unused Pins

P74/KR4/SO01 5-AZ 1/0 Input:  Independently connect to EVop, EVopo,
EVob1, EVss, EVsso, or EVssi via a resistor.

Output: Leave open.

<When N-ch open-drain>

Set the port output latch to 0 and leave open with low

level output.

P75/KR5/SI01 5-AN Input:  Independently connect to EVop, EVooo,
EVob1, EVss, EVsso, or EVss1 via a resistor.

Output: Leave open.

P76/KR6/SCKO01 5-AY Input:  Independently connect to EVoo, EVooo,

EVob1, EVss, EVsso, or EVss1 via a resistor.

Output: Leave open.

<When N-ch open-drain>

Set the port output latch to 0 and leave open with low
level output.

P77/KR7/SSI01 5-AN Input:  Independently connect to EVob, EVooo,
EVob1, EVss, EVsso, or EVss1 via a resistor.

Output: Leave open.

P80/ANIOO to P87/ANIO7 V! | 11-G Input:  Independently connect to AVrer or AVss via

P90/ANI08 to P97/ANI15 Nt a resistor.

Output: Leave open.
P100/ANI16 to P107/ANI23 ' P P

1

P120/INTPO/EXLVI/TI1L/ 8-R Input:  Independently connect to EVop, EVopo,

TO11 EVob1, EVss, EVsso, or EVss1 via a resistor.
Output: Leave open.

p121/X1Nete? 37-E Input Independently connect to Voo or Vss via a resistor.

P122/X2/EXCLK '¢?

p123MN°e? 2-H

P124/EXCLKS"**? 37-F

P125/INTP1/ADTRG/TIO3/ 8-R 1/0 Input:  Independently connect to AVrer or AVss via

TOO03 a resistor.

P126/TI01/TO01 Output: Leave open.

P127/T103/TO03

Notes 1. P80/ANIOO to P87/ANIO7, POO/ANIO8 to P97/ANI15, and P100/ANI16 to P107/ANI23 are set in the
digital input port mode after release of reset.
2. Use recommended connection above in input port mode (see Figure 5-3 Format of Clock
Operation Mode Control Register (CMC)) when these pins are not used.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding
register.
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78KOR/Fx3

CHAPTER 2 PIN FUNCTIONS

Table 2-3. Connection of Unused Pins (4/4)

Pin Name 1/0 Circuit Type 110 Recommended Connection of Unused Pins
P130/RESOUT 3-C Output Leave open.
P140/PCL 8-T 110 Input:  Independently connect to EVoo, EVooo,
P150 38R EVob1, EVss, EVsso, or EVss1 via a resistor.

Output: Leave open.

P151/S0O11
P152/SI11
P153/SCK11

P154/T124/TO24

P155/T125/TO25

P156/T126/TO26

P157/T127/TO27

AVRer

- - <When one or more of P80 to P87 and P90 to P97
and P100 to P107 are set as a digital port>

Make this pin the same potential as EVop, EVooo,
EVob1, or Vob.

<When all of P80 to P87 and P90 to P97 and P100 to
P107 are set as analog ports>

Make this pin to have a potential where 2.7 V < AVrer
< Vop.

In addition, when the following conditions are fulfilled,
it is possible to reduce current consumption current
during AVrer = 0 V.

e |tis ADCS=0 and ADCE=0.

¢ Positive supply voltage should not be applied to all
the analog ports (ANIO-ANI23).

» Positive supply voltage should not be applied to all
the digital ports (P80-P87, P90-P97, P100-P107).

o All the digital ports (P80-P87, P90-P97, P100-P107)
have not carried out "H" output.

AVss

- - Make this pin the same potential as the EVss, EVsso,
EVssi, Or Vss.

FLMDO

2-W - Leave open or connect to Vss via a resistor of 100 kQ
or more.

RESET

2 Input Connect directly to Voo or via a resistor.

REGC

- - Connect to Vss via capacitor (0.47 to 1 uF).

Caution The shaded pins are provided at two ports.
register.

Select either port by using the corresponding
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78KOR/Fx3 CHAPTER 2 PIN FUNCTIONS

Figure 2-1. Pin /O Circuit List (1/3)

Type 2 Type 3-C

EVDD

—i —#» P-ch
IN -

data —|>©—o ouT

Schmitt-triggered input with hysteresis characteristics 4| ~— N-ch

Type 2-H Type 5-AN

EVop
pull-up |
enable > = P-ch

EVop
data *—{ »|[-P<h
- 9 ﬂ O IN O INJOUT
] output N-ch
disable
input EVss
enable
CMOS
Iy
TTL
input

characteristic

Type 2-W Type 5-AR
EVbD
EVDD

g pull-up
P-ch ‘ C 1 enable pullup ‘
enable {>O ‘ P-ch

EVDD

pull-down
e [ E————Y CMOSIN-cthD

P-ch

IN/OUT
J]] EVss output ~—N-ch
disable

" S T e B
input

enable

Schmitt-triggered input with hysteresis characteristics

Remark When using the 78KOR/FG3, read EVop as EVooo and EVopi1, and EVss as EVsso and EVssi.
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CHAPTER 2 PIN FUNCTIONS

Figure 2-1. Pin /O Circuit List (2/3)

Type 5-AY

pull-up

Type 8-R

input
enable

enable o P-ch EVI
EVop -
data r—{ »{f-P-h
output
disable pullup [>o I~ p.cn
output Y O— —N-ch enable ! *
characteristic
EVss EVDD
t—9-+0 IN/OUT
Y EVop
data ———
[ |=pech ’:Do—| P-ch
IN/OUT
~—N-ch
output ~=—N-ch
EVss disable
EVss
o@
input
characteristic
Type 5-AZ Tyue il
EVop
EVoo
pull-up
enable Do } P-ch
pull-up h
enable Do I P-c
EVoo EVoo
data
P-ch data
output 4% output 4DO_{
disable disable
output ) [~-N-ch output )
characteristic characteristic
EVss
EVon O INJOUT IN/OUT
1 >—{f=P-h —
+—N-ch
EVss EVss
@ <]

Remark

When using the 78KOR/FG3, read EVop as EVooo and EVop1, and EVss as EVsso and EVssi.
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78KOR/Fx3 CHAPTER 2 PIN FUNCTIONS

Figure 2-1. Pin /O Circuit List (3/3)

Type 11-G Type 37-E

AVRer Clock input “
N [ S | input L
enable
—CO INJOUT G“ O X2
Qutput -— N-ch input
disable enable amp &
enable L

Comparator

W-d ——

AVss <|
P-ch
— z
¢ o
=

Series resistor string voltage

AVss

<—@_‘ O x1
p—" o

Input enable enable
Type 13-AK Type 37-F
EVop
pull-up |
enable > [ P-ch
data Clock input “
output — ——) So-{[~-N-ch enable
disable
EVss <—@_‘ O IN
CMOS input
i enable
I
TTL
input
characteristic

Type 13-AL
EVoo

pull-up |
enable >0 Ic= P-ch
data
O IN/OUT
output N-ch
disable

EVss
A—i—‘
input

disable

Remark When using the 78KOR/FG3, read EVop as EVooo and EVop1, and EVss as EVsso and EVssi.
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78KOR/Fx3 CHAPTER 3 CPU ARCHITECTURE

CHAPTER 3 CPU ARCHITECTURE

3.1 Memory Space

Products in the 78KOR/Fx3 can access a 1 MB memory space. Figures 3-1 to 3-8 show the memory maps.
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78KOR/Fx3

CHAPTER 3 CPU ARCHITECTURE

Figure 3-1. Memory Map (uPD78F1804, 78F1808, 78F1812)

FFFFFH 05FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH RAMMote 1
FES00H 1.5 KB 2 Program area -l
FF8FFH
£ Mirror
T 58.25 KB
—
£1000H 03FFFH
FOFFFH 020CEH
Reserved 020CDH X A
FO800H On-chip debug security
FOTFFH ID setting area™"®?
020C4H 10 bytes
Special functlonzri%’lster (2nd SFR) 020C3H Option byte areaM2
020COH 4 bytes
020BFH Boot cluster 1
FO000H CALLT table area
EFFFFH 64 bytes
ot Reserved 02080H
Data memory ED8OOH 0207FH
ED7FFH
space Data flash memory
16 KB Vector table area
E9800H
EOTFEN 128 bytes
02000H
01FFFH
o Program area -
et Reserved 000CEH
000CDH On-chip debug security
ID setting areao®¢?
000C4H 10 bytes
000C3H Option byte area*®2 Boot cluster oNote 3
000COH 4 bytes
000BFH
CALLT table area
06000H 64 bytes
05FFFH 00080H
0007FH
Program
mer?wry = Code flash memory Vector table area
space 24KB 128 bytes
00000H 00000H

Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.
2. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.

When boot swap is used:

Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the

on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
3. Writing boot cluster 0 can be prohibited depending on the setting of security (see 24.9 Security Setting).
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78KOR/Fx3

CHAPTER 3 CPU ARCHITECTURE

Figure 3-2. Memory Map (¢zPD78F1805, 78F1809, 78F1813, 78F1818)

FFFFFH 07FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH RAMNoe 1
Program area -l
FF700H 2KB
FF6FFH
| Mirror
T 57.75 KB
—
F1000H 03FFFH
FOFFFH 020CEH
Reserved 020CDH X )
FO0800H On-chip debug security
FOTFFH ID setting area™*?
‘ ' ‘ 020C4H 10 bytes
Special function register (2nd SFR) 020C3H Option byte areao*2
2 KB 020COH 4 bytes
020BFH Boot cluster 1
E g 22 g n CALLT table area
1| 64 bytes
p Reserved 02080H
Data memory EDBOOH 0207FH
ED7FFH
space Data flash memory
16 KB Vector table area
E9800H
EOTFEN 128 bytes
02000H
01FFFH
Program area -
b Reserved 000CEH
000CDH On-chip debug security
ID setting areao®¢?
000C4H 10 bytes
000C3H Option byte area*®2 Boot cluster oNote 3
000COH 4 bytes
000BFH
08000H CALLT table area
07FFFH 64 bytes
00080H
0007FH
Program | Code flash memory
memory 3 32 KB Vector table area
space 128 bytes
00000H 00000H

Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.
2. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.

When boot swap is used:

Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the

on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
3. Writing boot cluster 0 can be prohibited depending on the setting of security (see 24.9 Security Setting).
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78KOR/Fx3

CHAPTER 3 CPU ARCHITECTURE

Figure 3-3. Memory Map (¢zPD78F1806, 78F1810, 78F1814, 78F1819)

FFFFFH 0BFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH Note 1
ote
RAM Program area -l
3 KB
FF300H
FF2FFH
L Mirror
0T 56.75 KB I
J
£1000H 03FFFH
FOFFFH 020CEH
Reserved 020CDH : _
FO0800H On-chip debug security
FOTFFH ID setting area™*?
020C4H 10 bytes
Special functlonzriggster (2nd SFR) 020C3H Option byte areaM2
020COH 4 bytes
020BFH Boot cluster 1
FO000H CALLT table area
EFFFFH 64 bytes
ot Reserved 02080H
Data memory EDBOOH 0207FH
ED7FFH
space Data flash memory
16 KB Vector table area
E9800H
EoTFFH 128 bytes
02000H
01FFFH
Program area -
= Reserved
000CEH
000CDH On-chip debug security
ID setting areao®¢?
000C4H 10 bytes
¢ 2
000C3H Option byte area*® Boot cluster oNote 3
000COH 4 bytes
0CO000H
000BFH
0BFFFH CALLT table area
64 bytes
00080H
0007FH
Program L Code flash memory
memory = 48 KB
space Vector table area
128 bytes
00000H 00000H
Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.

2. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.

When boot swap is used:

Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the

on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
3. Writing boot cluster O can be prohibited depending on the setting of security (see 24.9 Security Setting).
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78KOR/Fx3

CHAPTER 3 CPU ARCHITECTURE

Figure 3-4. Memory Map
(uPD78F1807, 78F1811, 78F1815, 78F1820, 78F1823, 78F1826, 78F1831, 78F1836, 78F1841)

FFFFFH OFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMMNete 1 Program area =
4 KB
FEFOOH
FEEFFH
L Mirror
T 55.75 KB
F1000H 03FFFH
FOFFFH 020CEH
Reserved 020CDH
FO0800H On-chip debug security
FO7TFFH ID setting area°te 3
FO7OOH (... 10 bytes
020C4H
FOGFFH Note 2
FO500H ,,,,,,,,,,,,E’Ii\!\‘,,a,r??jl? ,,,,,,,,, 020C3H Option byte areaoe 2
FO4FFH Special function register (2nd SFR) 020COH 4 bytes
2 KB 020BFH Boot cluster 1
E g gg g : CALLT table area
L 64 bytes
-~ Reserved 02080H
Data memory EDBOOH 0207FH
ED7FFH
space Data flash memory
£9800H 16 KB Vector table area
EoTFFH 128 bytes
02000H
01FFFH
Program area -
ot Reserved
000CEH
000CDH On-chip debug security
ID setting area°te?
000C4H 10 bytes
- N 3
10000H 000C3H Option byte area™*'® Boot cluster gNote 4
OFFFFH 000COH 4 bytes
000BFH
CALLT table area
64 bytes
00080H
:gg]rgrn; L Code flash memory 0007FH
space 64 KB
Vector table area
128 bytes
00000H 00000H

Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.

2. uPD78F1826, 78F1831, 78F1836, 78F1841 only.

3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to O00CDH.

When boot swap is used:

Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the

on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster O can be prohibited depending on the setting of security (see 24.9 Security Setting).
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78KOR/Fx3

CHAPTER 3 CPU ARCHITECTURE

Figure 3-5. Memory Map (#PD78F1816, 78F1821, 78F1824, 78F1827, 78F1832, 78F1837, 78F1842)

FFFFFH 17FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMNote 1 s Program area =
6 KB
FE700H
FE6FFH
£ Mirror £
T 53.75 KB T —
F1000H 03FFFH
Reserved 020CDH - -
FO800H On-chip debug security
FOTFFH ID setting area™°te 3
FOTOOH|_ . 10 bytes
020C4H
FO6FFH
Eggggﬂ ,,,,,,,,,,,,EAN?@%T?? ,,,,,,,, 020C3H Option byte areaot®3
0 Special function register (2nd SFR) 020COH 4 bytes
2KB 020BFH Boot cluster 1
FO000H CALLT table area
EFFFFH 64 bytes
Pt Reserved ~ 02080H
Data memory ED8OOH 0207FH
ED7FFH
Space Data flash memory
E9800H 16 KB Vector table area
E9TFFH 128 bytes
02000H
01FFFH
=~ Reserved ot =&~ Program area -~
000CEH
000CDH On-chip debug security
ID setting area°te 3
10 bytes
L8000 e
T7FEEH ption byte area Boot cluster oNote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
Program 00080H
9 L Code flash memory L 0007FH
memory et 96 KB pt
space
Vector table area
128 bytes
00000H 00000H
Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.
2. uPD78F1827, 78F1832, 78F1837, 78F1842 only
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 24.9 Security Setting).
RO1UHO007EJO600 Rev.6.00 leNESAS 124

Aug 31, 201

2



78KOR/Fx3

CHAPTER 3 CPU ARCHITECTURE

Figure 3-6. Memory Map (#PD78F1817, 78F1822, 78F1825, 78F1828, 78F1833, 78F1838, 78F1843)

FFFFFH 1FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMMNote 1 o Program area -l
8 KB
FDFOOH
FDEFFH
£ Mirror A
T 51.75 KB T I —
F1000H 03FFFH
FOFFFH 020CEH
Reserved 020CDH - -
FO800H On-chip debug security
FOTFFH ID setting area™°te 3
FOTOOH|_ . 10 bytes
020C4H
FO6FFH
F0800H . CANarea™er 020C3H Option byte area'?
Special function register (2nd SFR) 020COH 4 bytes
2KB 020BFH Boot cluster 1
FO000H CALLT table area
EFFFFH 64 bytes
Pt Reserved ~ 02080H
Data memory ED8OOH 0207FH
ED7FFH
Space Data flash memory
E9800H 16 KB Vector table area
E9TFFH 128 bytes
02000H
01FFFH
= Reserved - p Program area -
000CEH
000CDH On-chip debug security
20000H ID setting area°te 3
TFFFFH 000C4H 10 bytes
000C3H Option byte area’™* Boot cluster oNote 4
000COH 4 bytes
000BFH
CALLT table area
P 64 bytes
rogram L Code flash memory L 00080H
memory =~ 128KB - 0007FH
space
Vector table area
128 bytes
00000H 00000H
Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.
2. uPD78F1828, 78F1833, 78F1838, 78F1843 only
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 24.9 Security Setting).
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CHAPTER 3 CPU ARCHITECTURE

Figure 3-7. Memory Map (uPD78F1829, 78F1834, 78F1839, 78F1844)

FFFFFH 2FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMNote L Program area -
12 KB
FCFOOH
FCEFFH
L Mirror |
T 47.75 KB 7 _—
y
F1000H 03FFFH
FOFFFH 020CEH
Reserved 020CDH : -
FO800H On-chip debug security
FOTFFH ID setting areaN°®2
EOTOOA 020C4H 10 bytes
EOEEQE oo CANarea 020C3H Option byte areao'®?
0 Special function register (2nd SFR) 020COH 4 bytes
2 KB 020BFH Boot cluster 1
E g 22 g n CALLT table area
L n 64 bytes
Pt Reserved N 02080H
Data memory ED8OOH 0207FH
ED7FFH
space Data flash memory
16 KB Vector table area
E9800H
EoTFFH 128 bytes
02000H
01FFFH
= Reserved e Program area -
000CEH
000CDH On-chip debug security
30000H ID setting area°te 2
2FFFFH 000C4H 10 bytes
000C3H Option byte area'°t¢? Boot cluster gNote 3
000COH 4 bytes
000BFH
CALLT table area
b 64 bytes
rogram L Code flash memory n 00080H
memory =~ 192 KB - 0007FH
space
Vector table area
128 bytes
00000H 00000H

Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.
2. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.

When boot swap is used:

Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the

on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
3. Writing boot cluster O can be prohibited depending on the setting of security (see 24.9 Security Setting).
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CHAPTER 3 CPU ARCHITECTURE

Figure 3-8. Memory Map (#zPD78F1830, 78F1835, 78F1840, 78F1845)

FFFFFH 3FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
Program area -l
RAMNo!e 1
16 KB
FBFOOH
FBEFFH| Mirror JFEFH &
F1000AT 43.75 KB 03FFFH
FOFFFH 020CEH
Reserved 020CDH : -
FO800H On-chip debug security
FOTFFH ID setting areaN°®2
EOTOOA 020C4H 10 bytes
EOEEQE oo CANarea 020C3H Option byte areao'®?
0 Special function register (2nd SFR) 020COH 4 bytes
2 KB 020BFH Boot cluster 1
E g 22 g n CALLT table area
L 64 bytes
Pt Reserved 02080H
Data memory EDBOOH 0207FH
ED7FFH
space Data flash memory
16 KB Vector table area
E9800H
EoTFFH 128 bytes
02000H
01FFFH
et Reserved
Program area -
40000H
3FFFFH 000CEH
000CDH On-chip debug security
ID setting area°te 2
000C4H 10 bytes
q Note 2
000C3H Option byte area™*® Boot cluster gNote 3
000COH 4 bytes
000BFH
CALLT table area
Program L Code flash memory 64 bytes
memory T 256 KB
space 00080H
0007FH
Vector table area
128 bytes
00000H 00000H

Notes 1. Instructions can be executed from the RAM area excluding the general-purpose register area.
2. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.

When boot swap is used:

Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the

on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
3. Writing boot cluster O can be prohibited depending on the setting of security (see 24.9 Security Setting).
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Remark The code flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers,
see Table 3-1 Correspondence Between Address Values and Block Numbers in Flash Memory.

SFFFFH Block FFH
3FCO0H
3FBFFH
007FFH
Block 01H
00400H
003FFH
Block OOH 1KB
00000H
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Correspondence between the address values and block numbers in the code flash memory are shown below.

Table 3-1. Correspondence Between Address Values and Block Numbers in Code Flash Memory (1/2)

Address Value Block Address Value Block Address Value Block Address Value Block

Number Number Number Number
00000H to 003FFH | OOH 08000H to 083FFH | 20H 10000H to 103FFH | 40H 18000H to 183FFH | 60H
00400H to 007FFH | 01H 08400H to 087FFH | 21H 10400H to 107FFH | 41H 18400H to 187FFH | 61H
00800H to 00OBFFH | 02H 08800H to 08BFFH | 22H 10800H to 10BFFH | 42H 18800H to 18BFFH | 62H
0OCOOH to OOFFFH | O3H 08COO0H to 09FFFH | 23H 10CO0H to 10FFFH | 43H 18COO0H to 19FFFH | 63H
01000H to 013FFH | 04H 09000H to 093FFH | 24H 11000H to 113FFH | 44H 19000H to 193FFH | 64H
01400H to 017FFH | O5H 09400H to 097FFH | 25H 11400H to 117FFH | 45H 19400H to 197FFH | 65H
01800H to 01BFFH | 06H 09800H to 09BFFH | 26H 11800H to 11BFFH | 46H 19800H to 19BFFH | 66H
01COOH to O1FFFH | O7H 09COOH to O9FFFH | 27H 11COOH to 11FFFH | 47H 19COOH to 19FFFH | 67H
02000H to 023FFH | 08H OAOOOH to OA3FFH | 28H 12000H to 123FFH | 48H 1A000H to 1A3FFH | 68H
02400H to 027FFH | O9H 0OA400H to OA7FFH | 29H 12400H to 127FFH | 49H 1A400H to 1A7FFH | 69H
02800H to 02BFFH | OAH OA800H to OABFFH | 2AH 12800H to 12BFFH | 4AH 1A800H to 1ABFFH | 6AH
02COO0H to 02FFFH | OBH OACOOH to OAFFFH | 2BH 12CO0H to 12FFFH | 4BH 1ACOOH to 1AFFFH | 6BH
03000H to 033FFH | OCH OBOOOH to OB3FFH | 2CH 13000H to 133FFH | 4CH 1BOOOH to 1B3FFH [ 6CH
03400H to 037FFH | ODH 0B400H to OB7FFH | 2DH 13400H to 137FFH | 4DH 1B400H to 1B7FFH | 6DH
03800H to 03BFFH | OEH 0OB800H to 0BBFFH | 2EH 13800H to 13BFFH | 4EH 1B800H to 1BBFFH | 6EH
03COO0H to 03FFFH | OFH OBCOOH to OBFFFH | 2FH 13CO0H to 13FFFH | 4FH 1BCOOH to 1BFFFH | 6FH
04000H to 043FFH | 10H 0COO0OH to 0OC3FFH | 30H 14000H to 143FFH | 50H 1COOO0H to 1C3FFH | 70H
04400H to 047FFH | 11H 0C400H to OC7FFH | 31H 14400H to 147FFH | 51H 1C400H to 1C7FFH | 71H
04800H to 04BFFH | 12H 0C800H to OCBFFH | 32H 14800H to 14BFFH | 52H 1C800H to 1CBFFH | 72H
04COOH to 04FFFH | 13H OCCOOH to OCFFFH | 33H 14COOH to 14FFFH | 53H 1CCOOH to 1CFFFH | 73H
05000H to 053FFH | 14H ODOOOH to OD3FFH | 34H 15000H to 153FFH | 54H 1DOO00H to 1D3FFH | 74H
05400H to 057FFH | 15H 0D400H to OD7FFH | 35H 15400H to 157FFH | 55H 1D400H to 1D7FFH | 75H
05800H to O5BFFH | 16H OD800H to ODBFFH | 36H 15800H to 15BFFH | 56H 1D800H to 1DBFFH | 76H
05COO0H to O5FFFH | 17H ODCOOH to ODFFFH | 37H 15CO0H to 15FFFH | 57H 1DCOOH to 1DFFFH | 77H
06000H to 063FFH | 18H OEOOOH to OE3FFH | 38H 16000H to 163FFH | 58H 1EOOOH to 1E3FFH | 78H
06400H to 067FFH | 19H OE400H to OE7FFH | 39H 16400H to 167FFH | 59H 1E400H to 1E7FFH | 79H
06800H to 06BFFH | 1AH OE800H to OEBFFH | 3AH 16800H to 16BFFH | 5AH 1E800H to 1EBFFH | 7AH
06COO0H to 06FFFH | 1BH OECOOH to OEFFFH | 3BH 16COOH to 16FFFH | 5BH 1ECOOH to 1EFFFH | 7BH
07000H to 073FFH | 1CH OFO0OH to OF3FFH | 3CH 17000H to 173FFH | 5CH 1FOO00H to 1F3FFH | 7CH
07400H to 077FFH | 1DH OF400H to OF7FFH | 3DH 17400H to 177FFH | 5DH 1F400H to 1F7FFH | 7DH
07800H to 07BFFH | 1EH OF800H to OFBFFH | 3EH 17800H to 17BFFH | 5EH 1F800H to 1FBFFH | 7TEH
07COO0H to O7FFFH | 1FH OFCOOH to OFFFFH | 3FH 17CO0H to 17FFFH | 5FH 1FCOOH to 1FFFFH | 7FH

Remark #PD78F1804, 78F1808, 78F1812 : Block numbers O0H to 17
#PD78F1805, 78F1809, 78F1813, 78F1818 : Block numbers O0H to 1FH
#PD78F1806, 78F1810, 78F1814, 78F1819 : Block numbers O0H to 2FH

uPD78F1807, 78F1811, 78F1815, 78F1820, 78F1823, 78F1826, 78F1831, 78F1836, 78F1841

: Block numbers O0H to 3FH
uPD78F1816, 78F1821, 78F1824, 78F1827, 78F1832, 78F1837, 78F1842 : Block numbers 00H to 5FH
uPD78F1817, 78F1822, 78F1825, 78F1828, 78F1833, 78F1838, 78F1843 : Block numbers 00H to 7FH
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Table 3-1. Correspondence Between Address Values and Block Numbers in Code Flash Memory (2/2)

Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number

20000H to 203FFH 80H 28000H to 283FFH | AOH 30000H to 303FFH COH 38000H to 383FFH | EOH

20400H to 207FFH 81H 28400H to 287FFH | A1H 30400H to 307FFH ClH 38400H to 387FFH | E1H

20800H to 20BFFH 82H 28800H to 28BFFH | A2H 30800H to 30BFFH C2H 38800H to 38BFFH | E2H
20COO0OH to 20FFFH 83H 28COO0OH to 29FFFH | A3H 30CO0H to 30FFFH C3H 38CO0H to 39FFFH | E3H
21000H to 213FFH 84H 29000H to 293FFH | A4H 31000H to 313FFH C4H 39000H to 393FFH | E4H

21400H to 217FFH 85H 29400H to 297FFH | ASH 31400H to 317FFH C5H 39400H to 397FFH | E5H

21800H to 21BFFH 86H 29800H to 29BFFH | AGH 31800H to 31BFFH C6H 39800H to 39BFFH | E6H

21COOH to 21FFFH 87H 29COO0H to 29FFFH | A7H 31CO0H to 31FFFH C7H 39COO0H to 39FFFH | E7H

22000H to 223FFH 88H 2A000H to 2A3FFH | A8H 32000H to 323FFH C8H 3A000H to 3A3FFH | E8H

22400H to 227FFH 89H 2A400H to 2A7FFH | A9H 32400H to 327FFH C9H 3A400H to 3A7FFH | E9H

22800H to 22BFFH 8AH 2A800H to 2ABFFH | AAH 32800H to 32BFFH CAH 3A800H to 3ABFFH | EAH

22COO0H to 22FFFH 8BH 2ACOOH to 2AFFFH | ABH 32CO0H to 32FFFH CBH 3ACO0H to 3AFFFH | EBH

23000H to 233FFH 8CH 2BO00H to 2B3FFH | ACH 33000H to 333FFH CCH 3BO0OH to 3B3FFH | ECH

23400H to 237FFH 8DH 2B400H to 2B7FFH | ADH 33400H to 337FFH CDH 3B400H to 3B7FFH | EDH

23800H to 23BFFH 8EH 2B800H to 2BBFFH | AEH 33800H to 33BFFH CEH 3B800H to 3BBFFH | EEH

23COO0H to 23FFFH 8FH 2BCOOH to 2BFFFH | AFH 33CO0H to 33FFFH CFH 3BCOOH to 3BFFFH | EFH

24000H to 243FFH 90H 2CO00H to 2C3FFH | BOH 34000H to 343FFH DOH 3CO000H to 3C3FFH | FOH

24400H to 247FFH 91H 2C400H to 2C7FFH | B1H 34400H to 347FFH D1H 3C400H to 3C7FFH | F1H

24800H to 24BFFH 92H 2C800H to “CBFFH | B2H 34800H to 34BFFH D2H 3C800H to 3CBFFH | F2H

24COOH to 24FFFH 93H 2CCOOH to 2CFFFH | B3H 34CO0H to 34FFFH D3H 3CCOOH to 3CFFFH | F3H

25000H to 253FFH 94H 2D000H to 2D3FFH | B4H 35000H to 353FFH D4H 3D000H to 3D3FFH | F4H

25400H to 257FFH 95H 2D400H to 2D7FFH | B5H 35400H to 357FFH D5H 3D400H to 3D7FFH | F5H

25800H to 25BFFH 96H 2D800H to 2DBFFH | B6H 35800H to 35BFFH D6H 3D800H to 3DBFFH | F6H

25CO0H to 25FFFH 97H 2DCOOH to 2DFFFH | B7H 35CO0H to 35FFFH D7H 3DCOOH to 3DFFFH | F7H

26000H to 263FFH 98H 2EO00H to 2E3FFH | B8H 36000H to 363FFH D8H 3EO00H to 3E3FFH | F8H

26400H to 267FFH 99H 2E400H to 2E7FFH | BOH 36400H to 367FFH D9H 3E400H to 3E7FFH | FOH

26800H to 26BFFH 9AH 2E800H to 2EBFFH | BAH 36800H to 36BFFH DAH 3E800H to 3EBFFH | FAH

26CO0H to 26FFFH 9BH 2ECOOH to 2EFFFH | BBH 36CO0H to 36FFFH DBH 3ECOO0H to 3EFFFH | FBH

27000H to 273FFH 9CH 2FO000H to 2F3FFH | BCH 37000H to 373FFH DCH 3F000H to 3F3FFH | FCH

27400H to 277FFH 9DH 2FA00H to 2F7FFH | BDH 37400H to 377FFH DDH 3F400H to 3F7FFH | FDH

27800H to 27BFFH 9EH 2F800H to 2FBFFH | BEH 37800H to 37BFFH DEH 3F800H to 3FBFFH | FEH

27COOH to 27FFFH 9FH 2FCOOH to 2FFFFH | BFH 37CO0H to 37FFFH DFH 3FCOOH to 3FFFFH | FFH

Remark 4PD78F1829, 78F1834, 78F1839, 78F1844: Block numbers 00H to BFH
uPD78F1830, 78F1835, 78F1840, 78F1845: Block numbers 00H to FFH
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3.1.1 Internal program memory space

The internal program memory space stores the program and table data. Normally, it is addressed with the program
counter (PC).

78KOR/Fx3 products incorporate internal ROM (code flash memory), as shown below.

Table 3-2. Internal ROM Capacity

Part Number Internal ROM
Structure Capacity

#PD78F1804, 78F1808, 78F1812 Code flash memory 24576 x 8 bits (00000H to 05FFFH)
pPD78F1805, 78F1809, 78F1813, 78F1818 32768 x 8 bits (00000H to 07FFFH)
#PD78F1806, 78F1810, 78F1814, 78F1819 49152 x 8 bits (00000H to 0BFFFH)
#PD78F1807, 78F1811, 78F1815, 78F1820, 78F1823, 65536 x 8 bits (00000H to OFFFFH)
78F1826, 78F1831, 78F1836, 78F1841
#PD78F1816, 78F1821, 78F1824, 78F1827, 78F1832, 98304 x 8 hits (00000H to 17FFFH)
78F1837, 78F1842
pPD78F1817, 78F1822, 78F1825, 78F1828, 78F1833, 131072 x 8 bits (00000H to 1FFFFH)
78F1838, 78F1843
©PD78F1829, 78F1834, 78F1839, 78F1844 196608 x 8 bits (00000H to 2FFFFH)
#PD78F1830, 78F1835, 78F1840, 78F1845 262144 x 8 bits (O0000H to 3FFFFH)

The internal program memory space is divided into the following areas.

(1) Vector table area
The 128-byte area 00000H to 0007FH is reserved as a vector table area. The program start addresses for branch
upon reset or generation of each interrupt request are stored in the vector table area. Furthermore, the interrupt jump
address is a 64 K address of 00000H to OFFFFH, because the vector code is assumed to be 2 bytes.
Of the 16-bit address, the lower 8 bits are stored at even addresses and the higher 8 bits are stored at odd addresses.
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Table 3-3. Vector Table

Vector Table Address Interrupt Source Vector Table Address Interrupt Source

00000H FSET input, POC, LVI, WDT, 00040H INTCSI11, INTIIC11

TRAP, IAW, CLKM 00042H INTTMO4
00004H INTWDTI 00044H INTTMOS
00006H INTLVI 00046H INTTMO6
00008H INTPO 00048H INTTMO7
0000AH INTP1 0004AH INTP6/INTKR
0000CH INTP2 0004CH INTP7
0000OEH INTP3 0004EH INTCOERR
00010H INTP4 00050H INTCOWUP
00012H INTP5 00052H INTCOREC
00014H INTCLM 00054H INTCOTRX
00016H INTCSI00 00056H INTTM10
00018H INTCSIO1 00058H INTTM11
0001AH INTDMAO 0005AH INTTM12
0001CH INTDMA1 0005CH INTTM13
0001EH INTWUTM 0005EH INTMD
00020H INTFL 00060H INTST2/INTIIC20
00022H INTLTO 00062H INTSR2
00024H INTLRO 00064H INTPR2
00026H INTLSO 00066H INTTM14
00028H INTPLRO 00068H INTTM15
0002AH INTP8 0006AH INTTM16
0002CH INTTMOO 0006CH INTTM17
0002EH INTTMO1 0006EH INTTM20
00030H INTTMO2 00070H INTTM21
00032H INTTMO3 00072H INTTM22
00034H INTAD 00074H INTTM23
00036H INTLT1 00076H INTTM25
00038H INTLR1 00078H INTTM27
0003AH INTLS1 0007AH INTDMA2
0003CH INTPLR1 0007CH INTDMA3
0003EH INTCSI10 0007EH BRK

(2) CALLT instruction table area
The 64-byte area 00080H to 000BFH can store the subroutine entry address of a 2-byte call instruction (CALLT). Set

the subroutine entry address to a value in a range of 00000H to OFFFFH (because an address code is of 2 bytes).

To use the boot swap function, set a CALLT instruction table also at 01080H to 010BFH.

(3) Option byte area

A 4-byte area of 000COH to 000C3H can be used as an option byte area. Set the option byte at 010COH to 010C3H
when the boot swap is used. For details, see CHAPTER 23 OPTION BYTE.
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(4) On-chip debug security ID setting area
A 10-byte area of 000C4H to 000CDH and 010C4H to 010CDH can be used as an on-chip debug security ID setting
area. Set the on-chip debug security ID of 10 bytes at 000C4H to 000CDH when the boot swap is not used and at
000C4H to 000CDH and 010C4H to 010CDH when the boot swap is used. For details, see CHAPTER 26 ON-CHIP
DEBUG FUNCTION.
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3.1.2 Mirror area

The 78KOR/Fx3 mirrors the code flash area of 00000H to OFFFFH or 10000H to 1FFFFH, to FOOOOH to FFFFFH (the
data flash area to be mirrored is set by the processor mode control register (PMC)).
By reading data from FOOOOH to FFFFFH, an instruction that does not have the ES register as an operand can be used,

and thus the contents of the data flash can be read with the shorter code. However, the data flash area is not mirrored to
the SFR, extended SFR, RAM, and use prohibited areas.

See 3.1 Memory Space for the mirror area of each product.
The mirror area can only be read and no instruction can be fetched from this area.
The following show examples.

Example uPD78F1830, 78F1835, 78F1840, 78F1845 (Flash memory: 256 KB, RAM: 16 KB)

Setting MAA =0

FFFFFH
Special-function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM
16 KB
FBFOOH
FBEFFH
Code flash memory
::(same data as 01000H to OCEFFH):V
F1000H
FOFFFH
Reserved
FO800H
FO7FFH
Q00
FO500H| ... CANaea
FO4FFH|" special-function register (2nd SFR)
FOOO0OH 2KB
EFFFFH
Reserved
ED800H
ED7FFH| Data flash memory i
E9800H[ B
E97FFH
Reserved
40000H
3FFFFH
Code flash memory
OBFOOH| _ _ _ _ _ ___________|
OBEFFH
Code flash memory
01000HIL— — ]
O00FFFH
Code flash memory
00000H

Mirror

For example, 02345H is mirrored to
F2345H. Data can therefore be read by
MOV A, 12345H, instead of MOV ES,
#00H and MOV A, ES:!2345H.

Remark MAA: Bit 0 of the processor mode control register (PMC).

PMC register is

described below.

Setting MAA =1

FFFFFH
Special-function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM
16 KB
FBFOOH
FBEFFH
Code flash memory
—~_(same data as 11000H to 1CEFFH)-
F1000H
FOFFFH
Reserved
F8800H
FO7FFH
FO700H|___ ..
Eggggﬂ CAN area
FO4FFH Special-function register (2nd SFR)
FOOOOH 2 KB
EFFFFH
Reserved
ED80OOH
ED7FFH|{ Data flash memory
E9800H| 16 KB
E97FFH
Reserved
40000H
3FFFFH
Code flash memory
1BFOOH|_ _ _ _ ___ _________/|
1BEFFH
Code flash memory
11000HL—M8 ———————— |
10FFFH
Code flash memory
00000H

Mirror

For example, 15432H is mirrored to

F5432H. Data can therefore be read by

MOV A, 15432H, instead of MOV ES,

#01H and MOV A, ES:!15432H.
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e Processor mode control register (PMC)
This register selects the code flash memory space for mirroring to area from FOOOOH to FFFFFH.
PMC can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

Figure 3-9. Format of Configuration of Processor Mode Control Register (PMC)

Address: FFFFEH After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 <0>

PMC | 0 | 0 | 0 | 0 | 0 | 0 | 0 | MAA |

MAA Selection of code flash memory space for mirroring to area from FOOOOH to FFFFFH

0 00000H to OFFFFH is mirrored to FOOOOH to FFFFFH

1 10000H to 1FFFFH is mirrored to FOOOOH to FFFFFH

Cautions 1. Set PMC only once during the initial settings prior to operating the DMA controller. Rewriting
PMC other than during the initial settings is prohibited.
2. After setting PMC, wait for at least one instruction and access the mirror area.
3. Be sureto clear bit 0 (MAA) to O for products with the code flash memory of no more than 64 KB.

3.1.3 Internal data memory space
78KOR/Fx3 products incorporate the following RAMs.

Table 3-4. Internal RAM Capacity

Part Number Internal RAM
uPD78F1804, 78F1808, 78F1812 1536 x 8 bits (FF900H to FFEFFH)
uPD78F1805, 78F1809, 78F1813, 78F1818 2048 x 8 bits (FF700H to FFEFFH)
uPD78F1806, 78F1810, 78F1814, 78F1819 3072 x 8 bits (FF300H to FFEFFH)

uPD78F1807, 78F1811, 78F1815, 78F1820, 78F1823, | 4096 x 8 bits (FEFOOH to FFEFFH)
78F1826, 78F1831, 78F1836, 78F1841

HPD78F1816, 78F1821, 78F1824, 78F1827, 78F1832, | 6144 x 8 bits (FE700H to FFEFFH)
78F1837, 78F1842

HPD78F1817, 78F1822, 78F1825, 78F1828, 78F1833, | 8192 x 8 bits (FDFOOH to FFEFFH)
78F1838, 78F1843

uPD78F1829, 78F1834, 78F1839, 78F1844 12288 x 8 bits (FCFOOH to FFEFFH)
uPD78F1830, 78F1835, 78F1840, 78F1845 16384 x 8 bits (FBFOOH to FFEFFH)

The internal RAM can be used as a data area and a program area where instructions are written and executed. Four
general-purpose register banks consisting of eight 8-bit registers per bank are assigned to the 32-byte area of FFEEOH to
FFEFFH of the internal RAM area. However, instructions cannot be executed by using the general-purpose registers.

The internal RAM is used as a stack memory.

Caution It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.
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3.1.4 Special function register (SFR) area
On-chip peripheral hardware special function registers (SFRs) are allocated in the area FFFOOH to FFFFFH (see Table

3-5in 3.2.4 Special function registers (SFRs)).
Caution Do not access addresses to which SFRs are not assigned.

3.1.5 Extended special function register (2nd SFR: 2nd Special Function Register) area

On-chip peripheral hardware special function registers (2nd SFRs) are allocated in the area FOOOOH to FO7FFH (see
Table 3-6 in 3.2.5 Extended Special function registers (2nd SFRs: 2nd Special Function Registers)).

SFRs other than those in the SFR area (FFFOOH to FFFFFH) are allocated to this area. An instruction that accesses
the extended SFR area, however, is 1 byte longer than an instruction that accesses the SFR area.

Caution Do not access addresses to which extended SFRs are not assigned.
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3.1.6 Data memory addressing
Addressing refers to the method of specifying the address of the instruction to be executed next or the address of the
register or memory relevant to the execution of instructions.

Several addressing modes are provided for addressing the memory relevant to the execution of instructions for the

78KOR/Fx3, based on operability and other considerations.

For areas containing data memory in particular, special

addressing methods designed for the functions of special function registers (SFR) and general-purpose registers are
available for use. Figures 3-10 to 3-17 show correspondence between data memory and addressing.

Figure 3-10. Correspondence Between Data Memory and Addressing (uPD78F1804, 78F1808, 78F1812)

FFFFFH
FFF20H[ __Special function register (SFR) ___
FFF1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEQH 32 bytes
FFEDFH
FFE20Hf RAM_
FFEL1FH 1.5 KB
FF900H
FF8FFH

L Mirror A

T 58.25 KB 7
F1000H
FOFFFH

Reserved
FO800H
FO7FFH
Special function register (2nd SFR)
2 KB

FOO000H
EFFFFH

= Reserved 3
ED8OOH
ED7FFH

Data flash memory
16 KB

E9800H
E97FFH

= Reserved 3
06000H
05FFFH

| Code flash memory |

T 24 KB n
00000H

(

[
SFR addressing

Register addressing

Short direct
addressing

l

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing
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Figure 3-11. Correspondence Between Data Memory and Addressing
(uPD78F1805, 78F1809, 78F1813, 78F1818)

FFFFFH Y
| __ Special function register (SFR).___| _ SFRaddressing . ..
256 bytes T

FFFOOH
FFEFFH| General-purpose register 1 ) . Short direct
FEEEOH 32 bytes ‘ Register addressing addressing
FFEDFH
FRE20H( RAM
FFELFH 2 KB
FF700H
FF6FFH

L Mirror L

T 57.75 KB T
F1000H
FOFFFH

Reserved
FO800H
FO7TFFH
Special function register (2nd SFR)
2 KB
Direct addressing

FOOOOH
EFFFFH Register indirect addressing

= Reserved =
ED8OOH Based addressing
ED7FFH Data flash

ata flash memory . .
16 KB Based indexed addressing

E9800H
E97FFH

= Reserved =
08000H
07FFFH

A Code flash memory A

T 32 KB T
00000H
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Figure 3-12. Correspondence Between Data Memory and Addressing
(uPD78F1806, 78F1810, 78F1814, 78F1819)

FFFFFH Y

FFF20H| __Special function register (SFR).__ | _ SFRaddressing . ..
FFFL1FH 256 bytes T
FFFOOH
FFEFFH| General-purpose register 1 ) . Short direct
FEEEOH 32 bytes ‘ Register addressing addressing
FFEDFH
FRE20H( | RAM
FFELFH 3 KB
FF300H
FF2FFH

A Mirror £

T 56.75 KB T
F1000H
FOFFFH

Reserved
FO800H
FOTFFH
Special function register (2nd SFR)
2 KB
Direct addressing

FOOOOH
EFFFFH Register indirect addressing

= Reserved =
ED8OOH Based addressing
EDTRFH Data flash memory

16 KB Based indexed addressing

E9800H
E97FFH

= Reserved =
0CO00H
0BFFFH

A Code flash memory A

T 48 KB T
00000H
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Figure 3-13. Correspondence Between Data Memory and Addressing
(uPD78F1807, 78F1811, 78F1815, 78F1820, 78F1823, 78F1826, 78F1831, 78F1836, 78F1841)

}
SFR addressing

Register addressing

Short direct
addressing

l

FFFFFH
FFF20H| _Special function register (SFR) ___
FFF1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
FRE20H( RAM
FFELFH 4 KB
FEFOOH
FEEFFH

A Mirror n

T 55.75 KB 7
F1000H
FOFFFH

Reserved

FO800H
FO7FFH
F 8 g 00H| .
FO6FFH Note
FOS00H|......._. CANarea™" ..
FO4FFH Special function register (2nd SFR)
FOOOOH 2KB
EFFFFH

Pt Reserved 3
ED80OH
ED7FFH

Data flash memory
16 KB

E9800H
E97FFH

= Reserved A
10000H
OFFFFH

g Code flash memory _

T 64 KB 7
00000H

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing

Note w4PD78F1826, 78F1831, 78F1836, 78F1841 only.
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Figure 3-14. Correspondence Between Data Memory and Addressing
(uPD78F1816, 78F1821, 78F1824, 78F1827, 78F1832, 78F1837, 78F1842)

}
SFR addressing

Register addressing

Short direct
addressing

l

FFFFFH
FFF20H| _Special function register (SFR) ___
FFF1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
FRE20H( RAM
FFELFH 6 KB
FE700H
FEGFFHA_ Mirror n
F1000H 53.75 KB
FOFFFH
Reserved
FO800H
FO7FFH
F 8 g 00H| .
FO6FFH Note
FO500H|. ... CANarea ™™ ...
FO4FFH Special function register (2nd SFR)
FOOOOH 2KB
EFFFFH
Pt Reserved 3
ED80OH
ED7FFH
Data flash memory
16 KB
E9800H
E97FFH
= Reserved =
18000H
17FFFH
g Code flash memory _
T 96 KB 7
00000H

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing

Note w4PD78F1827, 78F1832, 78F1837, 78F1842 only.
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Figure 3-15. Correspondence Between Data Memory and Addressing
(uPD78F1817, 78F1822, 78F1825, 78F1828, 78F1833, 78F1838, 78F1843)

}
SFR addressing

Register addressing

Short direct
addressing

l

FFFFFH
FFF20H| _Special function register (SFR) ___
FFF1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
FRE20H( RAM
FFELFH 8 KB
FDFOOH
FDEFFH

A Mirror n

T 51.75 KB 7
F1000H
FOFFFH

Reserved

FO800H
FO7FFH
F 8 g 00H| .
FO6FFH Note
FO500H|. ... CANarea ™™ ...
FO4FFH Special function register (2nd SFR)
FOOOOH 2KB
EFFFFH

Pt Reserved 3
ED80OH
ED7FFH

Data flash memory
16 KB

E9800H
E97FFH

= Reserved 3
20000H
LFFFFH

g Code flash memory _

T 128 KB a
00000H

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing

Note w4PD78F1828, 78F1833, 78F1838, 78F1843 only.
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Figure 3-16. Correspondence Between Data Memory and Addressing
(uPD78F1829, 78F1834, 78F1839, 78F1844)

}
SFR addressing

Register addressing

Short direct
addressing

l

FFFFFH
FFF20H| _Special function register (SFR) ___
FFF1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
FRE20H( RAM
FFELFH 12 KB
FCFOOH
FCEFFH

A Mirror n

T 47.75 KB a
F1000H
FOFFFH

Reserved

FO800H
FO7FFH
F 8 g 00H| .
FOBFFH
FO500H[ ... CANarea
FO4FFH Special function register (2nd SFR)
FOOOOH 2KB
EFFFFH

Pt Reserved 3
ED80OH
ED7FFH

Data flash memory
16 KB

E9800H
E97FFH

= Reserved 3
30000H
2FFFFH

g Code flash memory _

T 192 KB a
00000H

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing
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Figure 3-17. Correspondence Between Data Memory and Addressing
(PD78F1830, 78F1835, 78F1840, 78F1845)

}
SFR addressing

Register addressing

Short direct
addressing

l

FFFFFH
FFF20H| _Special function register (SFR) ___
FFF1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
FFE20H} RAM
FFELFH 16 KB
FBFOOH
FBEFFH] Mirror n
F1000H] 43.75 KB ]
FOFFFH
Reserved

FO800H
FO7FFH
F 8 g 00H | ...
FO6FFH
FO500H[ ... CANarea
FO4FFH Special function register (2nd SFR)
FOOOOH 2KB
EFFFFH

= Reserved S
ED80OH
ED7FFH

Data flash memory
16 KB

E9800H
E97FFH

= Reserved S
40000H
3FFFFH

A Code flash memory n

T 256 KB a
00000H

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing
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3.2 Processor Registers

The 78KOR/Fx3 products incorporate the following processor registers.

3.2.1 Control registers
The control registers control the program sequence, statuses and stack memory. The control registers consist of a
program counter (PC), a program status word (PSW) and a stack pointer (SP).

(1) Program counter (PC)
The program counter is a 20-bit register that holds the address information of the next program to be executed.
In normal operation, PC is automatically incremented according to the number of bytes of the instruction to be fetched.
When a branch instruction is executed, immediate data and register contents are set.
Reset signal generation sets the reset vector table values at addresses 0000H and 0001H to the program counter.

Figure 3-18. Format of Program Counter

19 0

PC

(2) Program status word (PSW)
The program status word is an 8-bit register consisting of various flags set/reset by instruction execution.
Program status word contents are stored in the stack area upon vectored interrupt request is acknowledged or PUSH
PSW instruction execution and are restored upon execution of the RETB, RETI and POP PSW instructions. Reset
signal generation sets the PSW register to 06H.

Figure 3-19. Format of Program Status Word

PSW IE 4 RBS1| AC |[RBSO| ISP1 | ISPO | CY

() Interrupt enable flag (IE)
This flag controls the interrupt request acknowledge operations of the CPU.
When 0, the IE flag is set to the interrupt disabled (DI) state, and all maskable interrupt requests are disabled.
When 1, the IE flag is set to the interrupt enabled (EI) state and interrupt request acknowledgment is controlled
with an in-service priority flag (ISP1, ISPO0), an interrupt mask flag for various interrupt sources, and a priority
specification flag.
The IE flag is reset (0) upon DI instruction execution or interrupt acknowledgment and is set (1) upon El
instruction execution.

(b) Zero flag (2)
When the operation result is zero, this flag is set (1). Itis reset (0) in all other cases.

(c) Register bank select flags (RBS0O, RBS1)
These are 2-bit flags to select one of the four register banks.
In these flags, the 2-bit information that indicates the register bank selected by SEL RBn instruction execution is
stored.

(d) Auxiliary carry flag (AC)
If the operation result has a carry from bit 3 or a borrow at bit 3, this flag is set (1). Itis reset (0) in all other cases.
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(e) In-service priority flags (ISP1, ISPO)
This flag manages the priority of acknowledgeable maskable vectored interrupts. Vectored interrupt requests
specified lower than the value of ISPO and ISP1 by a priority specification flag register (PRnOL, PRnOH, PRn1L,
PRn1H, PRn2L, PRn2H, PRn3L, PRn3H) (see 16.3 (3)) can not be acknowledged. Actual request
acknowledgment is controlled by the interrupt enable flag (IE).

Remark n=0,1

(f) Carry flag (CY)
This flag stores overflow and underflow upon add/subtract instruction execution. It stores the shift-out value upon
rotate instruction execution and functions as a bit accumulator during bit operation instruction execution.

(3) Stack pointer (SP)
This is a 16-bit register to hold the start address of the memory stack area. Only the internal RAM area can be set as
the stack area.

Figure 3-20. Format of Stack Pointer

15 0

SP |SP15|SP14(SP13|SP12|SP11|SP10|SP9 |SP8 |SP7 |SP6 |SP5 |SP4 | SP3|SP2 |SP1 | SPO

The SP is decremented ahead of write (save) to the stack memory and is incremented after read (restored) from the
stack memory.
Each stack operation saves data as shown in Figure 3-21.

Cautions 1. Since reset signal generation makes the SP contents undefined, be sure to initialize the SP
before using the stack.
2. The values of the stack pointer must be set to even numbers. If odd numbers are specified, the
least significant bit is automatically cleared to 0.
3. ltis prohibited to use the general-purpose register (FFEEOH to FFEFFH) space as a stack area.
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Figure 3-21. Datato Be Saved to Stack Memory

PUSH rp instruction PUSH PSW instruction
SP«SP-2 SP«SP-2
T T
SP-2 | Register pair lower SP-2 00H
T T
SP-1 | Register pair higher SP-1 PSW
1 1
SP — SP >
CALL, CALLT instructions Interrupt, BRK instruction
(4-byte stack) (4-byte stack)
SP«SP-4 SP«SP-4
T T
Sp-4 PC7 to PCO SP-4 PC7 to PCO
T T
SP-3 PC15 to PC8 SP-3 PC15 to PC8
T T
SP-2 PC19 to PC16 SP-2 PC19 to PC16
T T
SP-1 00H SP-1 PSW
T T
SP — SP —

3.2.2 General-purpose registers

General-purpose registers are mapped at particular addresses (FFEEOH to FFEFFH) of the data memory. The general-
purpose registers consists of 4 banks, each bank consisting of eight 8-bit registers (X, A, C, B, E, D, L, and H).

Each register can be used as an 8-bit register, and two 8-bit registers can also be used in a pair as a 16-bit register (AX,
BC, DE, and HL).

These registers can be described in terms of function names (X, A, C, B, E, D, L, H, AX, BC, DE, and HL) and absolute
names (RO to R7 and RPO to RP3).

Register banks to be used for instruction execution are set by the CPU control instruction (SEL RBn). Because of the 4-
register bank configuration, an efficient program can be created by switching between a register for normal processing and
a register for interrupts for each bank.

Caution It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.
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Figure 3-22. Configuration of General-Purpose Registers

(@) Function name

16-bit processing

8-bit processing

FFEFFH
H
Register bank 0 HL
L
FFEF8H
D
Register bank 1 DE
E
FFEFOH
B
Register bank 2 BC
C
FFEE8SH
A
Register bank 3 AX
X
FFEEOH
15 7
(b) Absolute name
16-bit processing 8-bit processing
FFEFFH
R7
Register bank 0 RP3
R6
FFEF8H
R5
Register bank 1 RP2
R4
FFEFOH
R3
Register bank 2 RP1
R2
FFEE8SH
R1
Register bank 3 RPO
RO
FFEEOH
15 7
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3.2.3 ES and CS registers

The ES register is used for data access and the CS register is used to specify the higher address when a branch
instruction is executed.

The default value of the ES register after reset is OFH, and that of the CS register is 00H.

Figure 3-23. Configuration of ES and CS Registers

7 6 5 4 3 2 1 0
ES 0 0 0 0 ES3 ES2 ES1 ESO
7 6 5 4 3 2 1 0
Cs 0 0 0 0 CS3 | CP2 | CP1 | CPO
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3.2.4 Special function registers (SFRs)

Unlike a general-purpose register, each SFR has a special function.

SFRs are allocated to the FFFOOH to FFFFFH area.

SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation instructions.
The manipulable bit units, 1, 8, and 16, depend on the SFR type.

Each manipulation bit unit can be specified as follows.

o 1-bit manipulation
Describe the symbol reserved by the assembler for the 1-bit manipulation instruction operand (sfr.bit). This
manipulation can also be specified with an address.

e 8-bit manipulation
Describe the symbol reserved by the assembler for the 8-bit manipulation instruction operand (sfr). This
manipulation can also be specified with an address.

e 16-bit manipulation
Describe the symbol reserved by the assembler for the 16-bit manipulation instruction operand (sfrp). When
specifying an address, describe an even address.

Table 3-5 gives a list of the SFRs. The meanings of items in the table are as follows.

e Symbol
Symbol indicating the address of a special function register. It is a reserved word in the RA78KO0R, and is defined as
an sfr variable using the #pragma sfr directive in the CC78K0R. When using the RA78KO0R, ID78K0R-QB, and SM+
for 78KOR, symbols can be written as an instruction operand.
¢« R/W
Indicates whether the corresponding SFR can be read or written.
R/W: Read/write enable
R: Read only
W: Write only
e Manipulable bit units
“\" indicates the manipulable bit unit (1, 8, or 16). “~” indicates a bit unit for which manipulation is not possible.
o After reset
Indicates each register status upon reset signal generation.

Caution Do not access addresses to which extended SFRs are not assigned.

Remark For extended SFRs (2nd SFRs), see 3.2.5 Extended special function registers (2nd SFRs: 2nd Special
Function Registers).
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Table 3-5. SFR List (1/6)

Address Special Function Symbol R/W Manipulable Bit Range | After || m|m|m|m
Register (SFR) Name Reset E 8 II:ILJ - 8
1-bit | 8-bit | 16-hit 30/40/|64 {80100
32|48
FFFOOH | Port register 0 PO RIW v v - 00H |—| 4| V[V [V
§
FFFO1H | Port register 1 P1 RIW v N - 00H [V [~|V]|~V|V
FFFO3H | Port register 3 P3 RIW v N - 00H [V [~|V]|V|V
FFFO4H | Port register 4 P4 RIW v v - 00H | N |~ |~V[V|A
FFFO5H | Port register 5 P5 RIW v v - 00H | —| - |~ [~V
FFFO6H | Port register 6 P6 RIW v v - 00H |, N EARAR
8
2
FFFO7H | Port register 7 P7 RIW v v - 00H ||~ |~ [~ [N
FFFO8H | Port register 8 P8 RIW v v - 00H | N |~ |V[V |V
FFFO9H | Port register 9 P9 RIW v v - 00H [—| V]|V |V
§
FFFOAH | Port register 10 P10 RIW v v - 00H |-|-|-|-|V
FFFOCH | Port register 12 P12 RW | v - [ 00H [VI[N|N]|V]V
FFFODH | Port register 13 P13 RIW v v - 00H ||| V| V[V
FFFOEH | Port register 14 P14 RIW v v - 00H || | V[V]|V
9
2
FFFOFH | Port register 15 P15 RIW v N - 00H [-|-|-|-|V
FFF10H | Serial data register 00 SDROOL| SDR0O | R/W - N N {0000H [ V| V|V |V
FFF11H - - -
FFF12H | Serial data register 01 SDRO1L| SDRO1 | R/W - v N [0000H |- |||V ]|V
FFF13H - - -
FFF14H | Serial data register 10 SDR10L| SDR10 | R/W - N N {0000H [ V| V| V|V
FFF15H - - -
FFF16H | Serial data register 11 SDR11L| SDR11 | R/W - v | 0000H N N V[V
FFF17H - - - =
2
FFF18H | Timer data register 00 TDROO RIW - - N {0000H [V [N | V| V|V
FFF19H
FFF1AH | Timer data register 01 TDRO1 RIW - - N {0000H [ V| V|V V|V
FFF1BH
FFF1EH | 10-bit A/D conversion result register | ADCR R - - N {0000H [ V| NV V|V
FFF1FH 8-bit A/D conversion result | ADCRH R - - O00H |V [V[|N[V]|V
register
Notes 1. 48-pin products (#zPD78F1812 to 78F1817, 78F1826 to 78F1830) only.

2. 32-pin products only.
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Table 3-5. SFR List (2/6)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After | oo |on| o |m
QO|Wwlw| o
Reset |LL | L |||
1-bit 8-bit 16-bit 30/|40/{64|80|100
32|48
FFF20H | Port mode register 0 PMO RIW V J - FFH |- || V| V|V
(&)
o
Z
FFF21H | Port mode register 1 PM1 RIW V V - FFH [V [V [V |V |V
FFF23H | Port mode register 3 PM3 RIW J J - FRH | NN [V [NV
FFF24H | Port mode register 4 PM4 RIW J J - FRFH [V [V [V |V |V
FFF25H | Port mode register 5 PM5 RIW J J - FRFH [ - |- |V |V |V
FFF26H | Port mode register 6 PM6 RIW J J - FRFH [ V[ Y]V [V
(]
I
Z
FFF27H | Port mode register 7 PM7 RIW S S - FFH [ [V [V | V]|V
FFF28H | Port mode register 8 PM8 RIW \ \ - FFH [V [V |V |V ]V
FFF29H | Port mode register 9 PM9 RIW \ \ - FFH [ = ||~V ]|V ]|V
]
I
4
FFF2AH | Port mode register 10 PM10 RIW S S - FFH [-|-|-|-|"
FFF2CH | Port mode register 12 PM12 RIW J J - FRH | NN [V [NV
FFF2EH | Port mode register 14 PM14 RIW v v - FEH [—| 4| V|V |V
[
S
4
FFF2FH | Port mode register 15 PM15 RIW R R - FFH |- |- |- |-V
FFF30H | A/D converter mode register 0 ADMO R/W S S - 00H |V [N [V [V]|V
FFF31H | Analog input channel specification ADS RIW J J - 00H | V|V |~|~]|V
register
FFF33H | A/D conversion time setting register | ADSMP RIW R R - 00H |- [N [~N]|~]Y
FFF36H | External interrupt input pin selection | IPSELO RIW \ \ - 00H |- [N [N]|V]|Y
register 0
FFF37H | Key return mode register KRM R/W v v - O0H [ V| N[V |V
FFF38H | External interrupt rising edge enable | EGPO R/W J J - 00H | V|~ |~|~]|V
register 0
FFF39H | External interrupt falling edge enable | EGNO R/W v v - 00H [V N[V |V
register 0
FFF3AH | External interrupt rising edge enable | EGP1 R/W N N - O0H [V|V[V|V|[V
register 1
FFF3BH | External interrupt falling edge enable | EGN1 RIW J J - 00H | V|V |N|~V]|N
register 1
FFF3CH | Serial communication pin select STSEL RIW \ \ - 00H [V ([N [N]|V]|Y
register
FFF3EH | Timer input select register 0 TISO RIW \ \ - 00H [V |||V ]Y
Q
S
z
FFF3FH | Timer input select register 1 TIS1 RIW \ \ - 00H |V ([N [V [V]|V
FFF42H | A/D converter mode register 1 ADM1 RIW R R - 00H [~ ([N [N]|~N]Y
Notes 1. 48-pin products (#PD78F1812 to 78F1817, 78F1826 to 78F1830) only.
2. 32-pin products only.
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Table 3-5. SFR List (3/6)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After | | o |m|m | o
Reset iy E T 8
1-bit 8-bit | 16-bit 30/|40/|64 {80100
32|48
FFF44H | Serial data register 20 SDR20L| SDR20 | R/W - v N J000OH| — | = [ |V [V
FFF45H - _ _ <
p4
FFF46H | Serial data register 21 SDR21L| SDR21| R/W - v N J0000H| - | = [ 4| V[V
[¢*]
FFF47H %
FFF48H LIN-UARTO 8-bit transmit data| UFOTXB| UFOTX | R/W - v v 00H [V [V [V[V]|AV
register
FFF49H | LIN-UARTO transmit data register - — — 0000H |V | N[N~
FFF4AH LIN-UARTO 8-bit receive data | UFORX | UFORX| R - \ y 00H [~ |~ [V][~]|V
register B
FFF4BH | LIN-UARTO receive data register - — — 0000H |V | N [N~ ]|V
FFF4CH LIN-UART1 8-bit transmit data| UF1TXB| UF1TX | R/W - v v 00H [V [N [V[~]|AV
register
FFF4DH | LIN-UART1 transmit data register - — — 0000H |V | N[N~V
FFF4EH LIN-UART1 8-bit receive data | UFIRX | UFIRX| R - \ y 00H [~ |~V [V][~]|V
register B
FFF4FH | LIN-UART1 receive data register - — — 0000H | V| V||~V
FFF60H | Timer output select register 0 TOSO0 R/W v v - 00H ||| VI|VI|V
§
FFF61H | Timer output select register 1 TOS1 RIW v v - 00H |= |~ |~V| V[V
FFF64H | Timer data register 02 TDRO2 RIW - - N | 0000H NN AN Y
FFF65H
FFF66H | Timer data register 03 TDRO3 R/W - - N |0000H |V [ V||V
FFF67H
FFF68H | Timer data register 04 TDRO04 R/W - - N 0000H |V [ V|~ ||V
FFF69H
FFF6AH | Timer data register 05 TDRO5 RIW - - N JO00OH [V [ V| V||V
FFF6BH
FFF6CH | Timer data register 06 TDRO6 R/W - - N |0000H |V | VN[V
FFF6DH
FFF6EH | Timer data register 07 TDRO7 R/W - - N 0000H |V [ V|V ||V
FFF6FH
FFF70H | Timer data register 10 TDR10 RIW - - N JO00OH [V [ V| V||V
FFF71H
FFF72H | Timer data register 11 TDR11 R/W - - N |0000H |V [ VN[V
FFF73H
FFF74H | Timer data register 12 TDR12 RIW - - N |0000H |V [ V| N[V
FFF75H
FFF76H | Timer data register 13 TDR13 RIW - - N {0000H | - [N [V |V [V
FFF77H
Notes 1. pPD78F1821, 78F1822, 78F1831 to 78F1835 only.
2. 48-pin products (¢xPD78F1812 to 78F1817, 78F1826 to 78F1830) only.
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Table 3-5. SFR List (4/6)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After [l | o |m| ™
Reset E 8 E - 8
1-bit 8-bit 16-bit 30/{40/{64 {80 100
32|48
FFF78H | Timer data register 14 TDR14 RIW - - N JO00OH [V [N [N [N |
FFF79H
FFF7AH | Timer data register 15 TDR15 RIW - - N JO00OH [ - [N [V [N |
FFF7BH
FFF7CH | Timer data register 16 TDR16 RIW - - N | 0000H [V | V| N[V
FFF7DH
FFF7EH | Timer data register 17 TDR17 RIW - - N |0000H [ - | V| N[V ]|
FFF7FH
FFF90H | Timer data register 20 TDR20 RIW - - NoOJO00OH [ - ||V [N |
FFF91H
FFF92H | Timer data register 21 TDR21 RIW - - N |0000H [ - | = |V [V ]|V
FFFI93H
FFF94H | Timer data register 22 TDR22 RIW - - N |0000H [ - | = |V [V ]|V
FFF95H
FFF96H | Timer data register 23 TDR23 RIW - - NoOJO00OH [ — |- [V [V |
FFF97H
FFF98H | Timer data register 24 TDR24 R/W - - N |O00OH [ - | - |- |-
FFF99H
FFF9AH | Timer data register 25 TDR25 RIW - - N |000OH [ - |- |=|-1|V
FFF9BH
FFFOCH | Timer data register 26 TDR26 RIW - - N |000OH [ - || ==+
FFFODH
FFF9EH | Timer data register 27 TDR27 RIW - - NoOJOOOOH [ - |- |- |-V
FFFOFH
FFFAOH | Clock operation mode control register | CMC RIW - \/ - 00H [V ([N [N [N
FFFALH | Clock operation status control register | CSC RIW \ \ - COH |V |V |V[~]|V
FFFA2H | Oscillation stabilization time counter | OSTC R J V - 00H [N |V |V[~N]|V
status register
FFFA3H | Oscillation stabilization time select OSTS RIW - \ - O7TH | N | N[V | V]|
register
FFFA4H | System clock control register CKC RIW \ \/ - 09H [V ([N [V [N
FFFA5H | Clock output select register CKS RIW \ \/ - OOI-llN‘"e <[ V[V [N
FFFA8H | Reset control flag register RESF R - N - OOI—le"te NIV VN
FFFA9H | Low-voltage detection register LVIM RIW \ N - OOI-3|N°te NIV VY
Notes 1. The reset value of CKS varies depending on the reset source.
2. The reset value of RESF varies depending on the reset source.
3. The reset value of LVIM varies depending on the reset source and the setting of the option byte.
4. 48-pin products (uPD78F1812 to 78F1817, 78F1826 to 78F1830) only.
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78KOR/Fx3

CHAPTER 3 CPU ARCHITECTURE

Table 3-5. SFR List (5/6)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After [ | |[m | o | ™
Reset E 8 E - 8
1-bit 8-bit 16-bit 30/|40/|164 {80100
32|48
FFFAAH | Low-voltage detection level select LVIS RIW \ \/ - |ogH™ el N [N [N [NV
register !
FFFABH | Watchdog timer enable register WDTE RIW - \/ - WA N NN
9AN0l82
EEEACH | WUTM control register WUTMCTL R/IW v R _ 00H NN N[N
FFFAEH | WUTM compare register WUTMCMP R/IW - - N 0000H | Y| V| V[NV
FFFAFH
FFFBOH | DMA SFR address register 0 DSA0 RIW - «/ - 00H | V|V [V N[V
FFFB1H | DMA SFR address register 1 DSAL RIW - N - 00H | V|V [V N[V
FFFB2H | DMA RAM address register OL DRAOL |DRAO| R/W - \ N 00H | V|V [V N[V
FFFB3H | DMA RAM address register OH DRAOH RIW - \ 00H | V|V [V N[V
FFFB4H | DMA RAM address register 1L DRAIL |DRA1l| R/W - v v 00H [~ [N |N|[~]|~
FFFB5H | DMA RAM address register 1H DRA1H RIW - v 00H [~ [N |N|[~]|~
FFFB6H | DMA byte count register OL DBCOL |DBCO| R/W - V \ 00H [~ [N |N|[~]|Y
FFFB7H | DMA byte count register OH DBCOH RIW - V 00H [~ [N |N|[~]|Y
FFFBS8H | DMA byte count register 1L DBCIL |DBCl1l| R/W - «/ «/ 00H [~V [N |N|[V]|Y
FFFB9H | DMA byte count register 1H DBC1H RIW - N 00H | V|V [V N[V
FFFBAH | DMA mode control register O DMCO RIW \ \ - 00H | V|V |[V]| N[V
FFFBBH | DMA mode control register 1 DMC1 RIW \ \ - 00H | V|V |[V]| N[V
FFFBCH | DMA operation control register 0 DRCO RIW \ \/ - 00H [~ [N |N|[~]|~
FFFBDH | DMA operation control register 1 DRC1 RIW \ \/ - 00H [~ [N |N|[~]|~
FFFBEH | Back ground event control register BECTL R/IW \ \/ - 00H [~ [N |N|[~V]|Y
FFFDOH | Interrupt request flag register 2L IF2L IF2 RIW \ S \ 00H [~ [N |N|[~]|Y
FFFD1H | Interrupt request flag register 2H IF2H RIW \/ N 00H | V|V |[V| N[V
FFFD2H | Interrupt request flag register 3L IF3L IF3 RIW S N N 00H | V|V [V |V
FFFD3H | Interrupt request flag register 3H IF3H RIW S \ O0H ||| V|V]|Y
FFFD4H | Interrupt mask flag register 2L MK2L MK2 | RIW \ N N FFH [V V[V [ V]|V
FFFD5H | Interrupt mask flag register 2H MK2H RIW \ N FFH [V V[V [ V]|V
FFFD6H | Interrupt mask flag register 3L MK3L MK3 | R/W \ \/ \/ FFH | N [N [~ |V
FFFD7H | Interrupt mask flag register 3H MK3H RIW \ \/ FFH | = | | Y| V]|
FFFD8H | Priority specification flag register 02L | PRO2L | PR0O2 | R/W R \/ \/ FFH | N [N [~ |V
FFFD9H | Priority specification flag register 02H | PRO2H RIW \ \/ FFH | N [N [~ |V |+
FFFDAH | Priority specification flag register 03L | PRO3L | PRO3 | R/W \ \ V FFH | N [N [V |V |
FFFDBH | Priority specification flag register 03H | PRO3H RIW S N FFH | = | | V| V]|V
FFFDCH | Priority specification flag register 12L | PR12L | PR12 | R/W \ S «/ FFH | N [N [V | V]|
FFFDDH | Priority specification flag register 12H | PR12H RIW \ \/ FFH | N [N [V | V]|
Notes 1. The reset value of LVIS varies depending on the reset source.
2. The reset value of WDTE is determined by the setting of the option byte.
3. 48-pin products (¢PD78F1812 to 78F1817, 78F1826 to 78F1830) only.
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78KOR/Fx3

CHAPTER 3 CPU ARCHITECTURE

Table 3-5. SFR List (6/6)

Address |Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range | After | o [ |m | | o™
Reset E 8 E - (LE
1-bit 8-bit | 16-bit 30/|40/| 6480|100
32|48
FFFDEH | Priority specification flag register 13L | PR13L | PR13 | R/W S v v FFH [N [N | V|V [V
FFFDFH | Priority specification flag register 13H | PR13H R/IW S v FFH | = o | V[ V]|V
2
FFFEOH | Interrupt request flag register OL IFOL IFO R/IW S v v 00H [N [N |~ |V ][~
FFFE1H | Interrupt request flag register OH IFOH RIW S v 00H [N [N |~ |V ][~
FFFE2H | Interrupt request flag register 1L IFIL IF1 RIW S v N 00H [V [N |~ |V ][~
FFFE3H | Interrupt request flag register 1H IF1H RIW \/ v 00H [V [N |N]| V]
FFFE4H | Interrupt mask flag register OL MKOL MKO | R/W N v N FFH [N [V | V| V[V
FFFE5H | Interrupt mask flag register OH MKOH RIW N v FFH [N [V | V| V[V
FFFE6GH | Interrupt mask flag register 1L MK1L MK1 | R/W v v v FFH [N [N | V|V [V
FFFE7H | Interrupt mask flag register 1H MK1H RIW \/ v FFH [N [N | V|V [V
FFFESH | Priority specification flag register 0L | PROOL | PR0OO | R/W V v v FFH [N [N | V|V [V
FFFEQH | Priority specification flag register 00H | PROOH RIW S v FFH [N [N | V|V [V
FFFEAH | Priority specification flag register 01L | PROIL | PRO1 | R/W «/ v N FFH [N [N | V|V [V
FFFEBH | Priority specification flag register 01H | PRO1H RIW S v FFH [N [N | V|V [V
FFFECH | Priority specification flag register 10L | PR10L | PR10 | R/W \ v N FFH [N [V | V|V [V
FFFEDH | Priority specification flag register 10H | PR10H RIW N v FFH [N [V | V| V[V
FFFEEH | Priority specification flag register 11L | PR11L | PR11 | R/W v v v FFH [N [N | V|V [V
FFFEFH | Priority specification flag register 11H | PR11H RIW \/ v FFH [N [N | V|~V
FFFFOH | Multiplication input data register A (L) | MDAL/MULA RW|RW| - - N |O000OH [N [N | V| V|V
FFFF1H
FFFF2H | Multiplication input data register A (H) | MDAH/MULB RWRW| - - NoOJO00OH [ V| N[ NN
FFFF3H
FFFF4H | Multiplication input data register B (H) | MDBH/MULOH |RW| R - - N JO000OH [ V| N[N
FFFF5H
FFFF6H | Multiplication input data register B (L) | MDBL/MULOL  |RW| R - - N |0000H [N [N | N ||V
FFFF7H
FFFFEH | Processor mode control register PMC RIW \/ v - 00H [N [N |~V |V ]V

Note 48-pin products (¢«PD78F1812 to 78F1817, 78F1826 to 78F1830) only.

Remark For extended SFRs (2nd SFRs), see Table 3-6 Extended SFR (2nd SFR) List.
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78KOR/Fx3 CHAPTER 3 CPU ARCHITECTURE

3.2.5 Extended special function registers (2nd SFRs: 2nd Special Function Registers)

Unlike a general-purpose register, each extended SFR (2nd SFR) has a special function.

Extended SFRs are allocated to the FOOOOH to FO7FFH area. SFRs other than those in the SFR area (FFFOOH to
FFFFFH) are allocated to this area. An instruction that accesses the extended SFR area, however, is 1 byte longer than
an instruction that accesses the SFR area.

Extended SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation
instructions. The manipulable bit units, 1, 8, and 16, depend on the SFR type.

Each manipulation bit unit can be specified as follows.

e 1-bit manipulation
Describe the symbol reserved by the assembler for the 1-bit manipulation instruction operand (‘addr16.bit). This
manipulation can also be specified with an address.

e 8-bit manipulation
Describe the symbol reserved by the assembler for the 8-bit manipulation instruction operand (laddrl6). This
manipulation can also be specified with an address.

e 16-bit manipulation
Describe the symbol reserved by the assembler for the 16-bit manipulation instruction operand ('addrl6). When
specifying an address, describe an even address.

Table 3-6 gives a list of the extended SFRs. The meanings of items in the table are as follows.

e Symbol
Symbol indicating the address of an extended SFR. It is a reserved word in the RA78KOR, and is defined as an sfr
variable using the #pragma sfr directive in the CC78K0OR. When using the RA78K0R, ID78KOR-QB, and SM+ for
78KOR, symbols can be written as an instruction operand.
o« R/W
Indicates whether the corresponding extended SFR can be read or written.
R/W: Read/write enable
R: Read only
W:  Write only
e Manipulable bit units
“\" indicates the manipulable bit unit (1, 8, or 16). “~” indicates a bit unit for which manipulation is not possible.
o After reset
Indicates each register status upon reset signal generation.

Caution Do not access addresses to which extended SFRs are not assigned.

Remark For SFRs in the SFR area, see 3.2.4 Special function registers (SFRs).
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78KOR/Fx3

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (1/14)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After | | m| o | m| ™
Reset E E E m 8
1-bit 8-bit 16-bit 30/|40/|64 |80 |100
32(48
FO017H | A/D port configuration register ADPC RIW - S - |ooH™[ N [N [N V|V
1
FO030H | Pull-up resistor option register 0 PUO RIW \ \/ - 00H |- || V||V
[}
I
Z
FO031H | Pull-up resistor option register 1 PUL RIW \ v - O00H V|V |~N|[V]|V
FO033H | Pull-up resistor option register 3 PU3 RIW \ \/ - 00H | N[N [~V
FO034H | Pull-up resistor option register 4 PU4 RIW \ \/ - 00H | N[N [~V
FO035H | Pull-up resistor option register 5 PU5 RIW S N - 00H [-|=|~N[~]|V
F0036H | Pull-up resistor option register 6 PU6 RIW \ N - O00H || V||V ]|V
(]
o
z
F0037H | Pull-up resistor option register 7 PU7 RIW \ \/ - 00H | — [N [~ ]|~V
FOO3CH | Pull-up resistor option register 12 PU12 RIW \ \/ - 00H | N[N [~V
FOO3EH | Pull-up resistor option register 14 PU14 RIW \ S - 00H |- || V||V
[}
IS
Z
FOO3FH | Pull-up resistor option register 15 PU15 RIW R \ - 00H |- |-|-|-|V
FO046H | Port input mode register 6 PIM6 RIW \ S - 00H ||V [V |N|V
[}
o
z
F0047H | Port input mode register 7 PIM7 RIW \ \/ - 00H | — [N |~ ]|~V
FO054H | Port output mode register 4 POM4 RIW \ S - 00H |- |- |~ ||V
FO057H | Port output mode register 7 POM7 RIW S N - 00H |- | V|~ |[V]|V
FOO60H | Noise filter enable register 0 NFENO RIW \ N - O00H [V |V |~N|[V]|V
FO061H | Noise filter enable register 1 NFEN1 RIW \ v - O00H [V |V |~N|[V]|V
FO062H | Noise filter enable register 2 NFEN2 RIW \ v - 00H | N[N [~V
FO063H | Noise filter enable register 3 NFEN3 RIW \ V - 00H |- |- |~ ||V
FO067H | Low-voltage detection flag output LVIOUT RIW S N - 00H |- | V|~V |[V]|V
enable register
FOOBFH | Port output slew rate select register | PSRSEL RIW S N - 00H [V |V |~V |[V]|V
FOO70H | Specific register manipulation GUARD RIW \ N - 00H [V |V |~V |[V]|V
protection register
FO071H | Register used to change the operating | WDTSELF RIW - N - 00H [V | V|~V |[V]|V
mode of the watchdog timer during self
programming
FO074H | lllegal-memory access detection IAWCTL RIW \ S - 00H | N[N [~V
control register
FOO75H | lllegal-memory access RAM size IAWRAM RIW - S - 00H | N [N [~V
setting register
FO076H | lllegal-memory access FLASH size IAWFLASH RIW - S - 00H | N [N [~V
setting register
\Notesl. The ADPC register is not reset even if PERO.ADCEN = 0 is set.
2. 48-pin products (uPD78F1812 to 78F1817, 78F1826 to 78F1830) only.
3. 32-pin products only.
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78KOR/Fx3 CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (2/14)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After | || m| m| ™
Reset E E E m 8
1-bit | 8-bit | 16-bit 30/|40/|64|80100
32|48
FO080H | DMA SFR address register 2 DSA2 R/W - v - OOH |- ||V [V]|V
2
FO081H | DMA SFR address register 3 DSA3 RIW - 3 - 00H || 4|V |V]V
o
P
FO082H | DMA RAM address register OL DRA2L |DRA2 | R/W - \ y 00H [—| | V[V [V
o
z
F0083H | DMA RAM address register OH DRA2H R/W - \ 00H | —| o|N|V ]|V
2
FO084H | DMA RAM address register 1L DRA3L |DRA3 | R/W - 3 3 00H [—| | V]| V|V
2
FO085H | DMA RAM address register 1H DRA3H RIW - v 00H | —| |V |V]|V
2
FO086H | DMA byte count register 2L DBC2L |DBC2 | R/W - v v OOH |- || V[V ]|V
2
FO087H | DMA byte count register 2H DBC2H RIW - y 00H |- | o|N| V]|V
2
FO088H | DMA byte count register 3L DBC3L |DBC3 | RW - v v OOH |- ||V [V]|V
2
FOO89H | DMA byte count register 3H DBC3H RIW - y 00H |- | o|N| V]|V
2
FOOSAH | DMA mode control register 2 DMC2 R/W N Y - 00H | —| |V I|V]|V
2
FO08BH | DMA mode control register 3 DMC3 RIW 3 \/ - 00H [—| |V |V
Z
FOOSCH | DMA operation control register 2 DRC2 R/W N Y - 00H |- | |V I|V]|V
2
FOO8DH | DMA operation control register 3 DRC3 RIW 3 3 - 00H [—| |V |V
Z
Note 48-pin products (¢«PD78F1812 to 78F1817, 78F1826 to 78F1830) only.
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78KOR/Fx3 CHAPTER 3 CPU ARCHITECTURE
Table 3-6. Extended SFR (2nd SFR) List (3/14)
Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After | || m| m| ™
Reset E E E m 8
1-bit 8-bit 16-bit 30/|40/|64 80100
32|48
FOOSFH | DMA all-channel forced wait register | DMCALL RIW \ v - 00H [~V |V |V |[V]|V
FOOEOH | Multiplication/division data registers C | MDCL R - - v 0000H | v [V [N | V[V
FOOE1H
FOOE2H MDCH R - - N [0000H [V [ V|V [V ]V
FOOE3H
FOOE8H | Multiplication/division control register | MDUC RIW \ v - 00H | N[N [~V
FOOFOH | Peripheral enable register 0 PERO RIW \ v - 00H | N [N [~V
FOOF1H | Peripheral enable register 1 PER1 RIW \ v - 00H | N[N [~V
FOOF2H | Peripheral clock select register PCKSEL RIW \ v - 00H [V | V|~V |[V]|V
FOOF3H | Operation speed mode control osmC RIW R v - 00H | N [N [~ ||V
register
FOOF6H | PLL status register PLLSTS R R v - 00H | N [N [~V
FOOF7H | PLL control register PLLCTL RIW \ v - 00H |- |- |~ |~N|V
FOOF8H | Internal high-speed oscillator trimming| HIOTRM RIW - - N | Notel [N [N [~V
FOOF9H | register
FOOFAH | Internal low-speed oscillator trimming | LIOTRM RIW - v - Notel [V |~V [~ | V]|V
register
FOOFBH | POC reset register POCRES RIW \ v - 00H [V | V|~V |[V]|V
FOOFCH | STOP status output control register | STPSTC RIW \ v - 00H |- [N [~ ||V
FOOFEH | BCD adjust result register BCDADJ R - v - Note2 [V [N [V |~ ]|+
FO100H | Serial status register 00 SSROOL | SSR00| R - v N {0000H | N [ N[N ANV
FO101H - - -
FO102H | Serial status register 01 SSROIL | SSRO1| R - v N [0000H| = | = [~V ]|V
FO103H - - -
FO104H | Serial flag clear trigger register 00 SIROOL | SIR00 | R/W - v N {0000H | N [ N[N ANV
FO105H - - -
FO106H | Serial flag clear trigger register 01 SIROIL |SIRO1 | R/W - v N [0000H| - | - [V |V ]|V
FO107H - - -
Notes 1. The reset value differs for each chip.
2. Undefined
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (4/14)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After | | en || m| ™
Reset E 8 E m 8
1-bit 8-bit 16-bit 30/|40/| 64|80 (100
32|48

FO108H | Serial mode register 00 SMR00 RIW - - NoOJ0020H [V [NV V[N

FO109H

FO10AH | Serial mode register 01 SMRO01 R/W - - N J0020H | = [ =[N | V|V

FO10BH

FOL10CH | Serial communication operation SCRO00 R/W - - v 0087H | V|~ |~ ||V

FO10DH | Setting register 00

FO10EH | Serial communication operation SCRO1 R/W - - v 0087H| = | = | V|~ |V

FO10FH | setting register 01

FO110H | Serial channel enable status register 0| SEOL | SEO R N v Y 0000H [V [V |V [V ]V

FO111H - _ _

FO112H | Serial channel start trigger register 0 | SSOL | SSO RIW v \ N | 0000H [V |V AN |V

FO113H - — _

FO114H | Serial channel stop trigger register 0 | STOL | STO RIW N S N [O00OH | N [V [N |V |V

FO115H - — _

FO116H | Serial clock select register O SPSOL | SPSO | R/W - \ v 0000H | V| V| N ||V

FO117H - — _

FO118H | Serial output register 0 SO0 RIW - - N 0303H | V| V| V|V

FO119H

FO11AH | Serial output enable register O SOEOL | SOEO | R/IW N \ N [O00OH | V| V| N | V|V

FO11BH - _ _

FO120H | Serial output level register 0 SOLOL |SOLO | R/W - S v 0000H | V| V| N ||V

FO121H - — _

FO122H | Serial slave select enable register 0 | SSEOL | SSE0 | R/W N \ N [O00OH | V| V| N | V[V

FO0123H - _ _

FO130H | Serial status register 10 SSR10L | SSR10| R - \ v 0000H | V| V| N ||V

FO131H - — _

FO132H | Serial status register 11 SSR11L | SSR11| R - v Vo |0000H | o V[V [V |V

F0133H _ N ~ IS

FO134H | Serial flag clear trigger register 10 SIR10L | SIR10 | R/W - \ N | 0000H [N [ VNV

FO135H - — _

FO136H | Serial flag clear trigger register 11 SIR11L |SIR11 | R/W - S N |0000H | | V| V| V[V

FO137H _ _ _ g

FO138H | Serial mode register 10 SMR10 RIW - - N J0020H [N | V[V V[N

FO139H

FO13AH | Serial mode register 11 SMR11 RIW - - N 0020H [ | V[ V| V[N

FO13BH I

FO13CH | Serial communication operation SCR10 RIW - - N 0087TH |V | V| N | V[

FO13DH | setting register 10

FO13EH | Serial communication operation SCR11 R/W - - v 0087H [ | N [V [V |V

FO13FH | Setting register 11 g

Note 32-pin products only.
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78KOR/Fx3

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (5/14)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After [ vl en| | m| ™
Reset E 8 E m 8
1-bit 8-bit 16-bit 30/|40/{64 |80 100
32|48
FO140H | Serial channel enable status register 1 | SEIL | SE1 R v v N |0000H | V[ VNNV
FO141H - - -
FO142H | Serial channel start trigger register 1 | SS1L | SS1 RIW v N N 0000H | V|V [V |V |V
FO0143H - - -
FO144H | Serial channel stop trigger register 1 | STIL | ST1 RIW v v N |0000H | V[ VNNV
FO145H - - -
FO146H | Serial clock select register 1 SPSI1L | SPS1 RIW - N N 0000H | V|V [V |V |V
FO0147H - - -
FO148H | Serial output register 1 so1 RIW - - \/ 0303H |V |V | V||V
FO149H
FO14AH | Serial output enable register 1 SOE1L |SOE1 | RW v N N 0000H | V|V [V |V |V
FO14BH - - -
FO150H | Serial output level register 1 SOL1L |SOLl | RW - v \/ 0000H | v |V |V |~ [V
FO151H - - -
FO158H | Serial output level register 2 SOL2L |SOL2 | RW - v N |0000H | - |- | @| V|~
FO159H - - - g
FO160H | Serial status register 20 SSR20L | SSR20 | R - N N 0000H | - |- | &| V|V
FO161H - - - %
FO162H | Serial status register 21 SSR21L | SSR21| R - v N |0000H | - |- | @| V|~
FO0163H - - - %
FO164H | Serial flag clear trigger register 20 SIR20L | SIR20 | R/W - N N 0000H | - |- | &| V|V
FO165H - - - %
FO166H | Serial flag clear trigger register 21 SIR21L | SIR21 | R/W - v \/ 0000H | - | - | @| V[~
FO167H - - - g
FO168H | Serial mode register 20 SMR20 RIW - - N |0020H| - |- | @| V|~
FO169H %
FO16AH | Serial mode register 21 SMR21 RIW - - \/ 0020H | - | - | @| V[~
FO16BH %
FO16CH | Serial communication operation setting | SCR20 RIW - - N 0087TH| - | - | @| V|V
FO16DH | regdister 20 %
FO16EH | Serial communication operation setting | SCR21 R/W - - v 0087TH| - | - | @| V|V
FO16FH | register 21 S
FO170H | Serial channel enable status register 2| SE2L SE2 R v v N |0000H| - |- | @| V|~
FO171H - - - 2
FO172H | Serial channel start trigger register 2 | SS2L SS2 RIW v N N 0000H | — | - | @| V|~
FO173H - - - %
FO0174H | Serial channel stop trigger register 2 | ST2L ST2 RIW v v N |0000H| - |- | @| V|~
FO175H - - - 2
FO176H | Serial clock select register 2 SPS2L | SPS2 | RIW - \/ N |0000H [ -|-|e|~N]|V
FO177H - - - 2
FO178H | Serial output register 2 S02 RIW - - N |0303H| - |- | @| V|
FO179H g
FO17AH | Serial output enable register 2 SOE2L | SOE2 | R/W v N N 0000H | — | - | @| V|~
FO17BH - - - %
Note xPD78F1821, 78F1822, 78F1831 to 78F1835 only
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (6/14)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After | g |m|m | o | ™
Reset | [ [t | & 8
1-bit | 8-bit | 16-bit 30140/ 64|80 (100
32|48

FO180H | Timer counter register 00 TCROO R - - v FFFFH| Y |V [V |V |V

FO0181H

F0182H | Timer counter register 01 TCRO1 R - - v FFEFH| NV |V |V |V |V

FO183H

FO184H | Timer counter register 02 TCRO2 R - - NoO{FFFFH| N [N [V V]

FO185H

FO186H | Timer counter register 03 TCRO3 R - - N |FFFFH| N [N V[V N

F0187H

FO188H | Timer counter register 04 TCRO4 R - - v FFEFH| N | V| V|V |V

FO189H

FO18AH | Timer counter register 05 TCRO5 R - - NoO|FFFFH[ N |V [N | VN

FO18BH

FO18CH | Timer counter register 06 TCRO6 R - - N |FFFFH| N | VN[V |V

FO18DH

FO18EH | Timer counter register 07 TCRO7 R - - NoOFFFFH[ NV [N [N V|V

FO18FH

FO190H | Timer mode register 00 TMRO0 R/W - - R 0000H |V [V [N |[V]|V

FO0191H

FO0192H | Timer mode register 01 TMRO1 RIW - - N | 0000H [V | NN V|V

FO193H

F0194H | Timer mode register 02 TMRO2 RIW - - N {0000H [V [V [NV

FO195H

FO196H | Timer mode register 03 TMRO3 RIW - - N {0000H [V [V [NV |V

FO197H

FO198H | Timer mode register 04 TMRO04 R/IW - - v 0000H [V [V [V | V]|~

FO199H

FO19AH | Timer mode register 05 TMRO5 RIW - - N {0000H [V [V [NV |V

FO19BH

FO19CH | Timer mode register 06 TMRO6 RIW - - N {0000H [V [V [NV |V

FO19DH

FO19EH | Timer mode register 07 TMRO7 RIW - - N {0000H [V [V [NV

FO19FH

FO1AOH | Timer status register 00 TSROOL| TSRO0 | R - v Vo [0000H [ V|V [V |V [V

FO1A1H - - -

FO1A2H | Timer status register 01 TSRO1L| TSRO1 R - S v 0000H | V[N |~ [~V

FO1A3H - - -

FO1A4H | Timer status register 02 TSRO2L| TSRO2 | R - v Vo | 0000H | V[V [V V[V

FO1A5H - — -

FO1A6H | Timer status register 03 TSRO3L| TSRO3 R - N 0000H | V| V|~ |~

FO1A7H - _ -

FOL1A8H | Timer status register 04 TSRO4L| TSR04 | R - J N | 0000H | V[V [V [V [V

FO1A9H - - -

FO1AAH | Timer status register 05 TSRO5L| TSR05 R - S v 0000H | V [V [ V| V|V

FO1ABH - - -

FO1ACH | Timer status register 06 TSRO6L| TSR06 | R - v Vo | 0000H | V[V [V V[V

FO1ADH - — -
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (7/14)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After [l |m|m|m
Reset [ |2 [t & |2
1-bit 8-bit | 16-hit 30/|40/|64 {80100
32(48

FOLAEH | Timer status register 07 TSRO7L [TSRO7| R - S N | 0000H [V [ NN V|V

FO1AFH - - -

FO1BOH | Timer channel enable status register 0| TEOL TEO R J J N J0000H [V [N |V |V

FO1B1H - — _

FO1B2H | Timer channel start trigger register 0 | TSOL TSO | RW J J N |0000H [V [V [NV AN

FO1B3H - - _

FO1B4H | Timer channel stop trigger register 0 | TTOL TTO R/IW J \/ \/ 0000H [V | V| V| V]|V

FO1B5H - _ —

FO1B6H | Timer clock select register 0 TPSO RIW - - N | 0000H [ V[ NN V]V

FO1B7H

FO1B8H | Timer output register 0 TOOL |TOO | RMW - J N [0000H | V| N [V

FO1B9H - — _

FO1BAH | Timer output enable register 0 TOEOL |TOEO | R/W \ v v 0000H | v [~ [~ ]V

FO1BBH - - —

FO1BCH | Timer output level register 0 TOLOL | TOLO | R/W - S N 0000H | V| V[V [ V]|V

FO1BDH - _ -

FO1BEH | Timer output mode register O TOMOL | TOMO| R/W - N | 0000H [V [ NN V]V

FO1BFH - _ —

FO1COH | Timer counter register 10 TCR10 R - - N {FFFFH| V| VN[V Y

FO1C1H

FO1C2H | Timer counter register 11 TCR11 R - - NoO{FFFFH| N | V| N [V ]V

FO1C3H

FO1C4H | Timer counter register 12 TCR12 R - - N |FFEEH| N [ N[NV |V

FO1C5H

FO1C6H | Timer counter register 13 TCR13 R - - N |FFFFH| = [V | N[V [V

FO1C7H

FO1C8H | Timer counter register 14 TCR14 R - - N {FFFFH| V| VN[V Y

FO1C9H

FO1CAH | Timer counter register 15 TCR15 R - - \ FFEFH| - [V |V |V |V

FO1CBH

FOLCCH | Timer counter register 16 TCR16 R - - N |FEFFH| V[V N [V |V

FO1CDH

FO1CEH | Timer counter register 17 TCR17 R - - N |FFFFH| = [N | N[V [V

FO1CFH

FO1DOH | Timer mode register 10 TMR10 R/W - - N J0000H [ V| NNV

FO1D1H

FO1D2H | Timer mode register 11 TMR11 R/W - - \ 0000H [V | V| V| V]|V

FO1D3H

FO1D4H | Timer mode register 12 TMR12 R/W - - \/ 0000H | v [N [N ]~

FO1D5H

FO1D6H | Timer mode register 13 TMR13 RIW - - N | 0000H | = [V | N[V ]|V

FO1D7H

FO1D8H | Timer mode register 14 TMR14 R/W - - N 0000H [V |V [V | V]|V

FO1D9H

FO1DAH | Timer mode register 15 TMR15 R/IW - - \ 0000H |- | V| V| V]|V

FO1DBH
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (8/14)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After [ || om|m| o
Reset E 8 II:ILJ & 8
1-bit | 8-bit | 16-bit 30/40/| 64|80 (100
32|48

FOLDCH | Timer mode register 16 TMR16 RIW - - N {0000H | N | N[V [V

FO1DDH

FO1DEH | Timer mode register 17 TMR17 RIW - - N |0000H | - [V [V [V |V

FO1DFH

FOL1EQH | Timer status register 10 TSR10L| TSR10 R - v N | 0000H [N [N NN |

FO1E1H - - -

FO1E2H | Timer status register 11 TSR11L| TSR11 R — v N | 0000H [V [N N[NV

FO1E3H - - -

FOLE4H | Timer status register 12 TSR12L| TSR12 R - N N |0000H |V [N | N[V ]V

FO1E5H - - -

FO1E6H | Timer status register 13 TSR13L| TSR13 R - v N | 0000H [ - [N [N [N

FO1E7H - - -

FOL1E8H | Timer status register 14 TSR14L| TSR14 R - N N |0000H [V [ NN V|V

FO1E9H - - -

FOLEAH | Timer status register 15 TSR15L| TSR15 R - v N {0000H [ - [N [N ||+

FO1EBH - - -

FOLECH | Timer status register 16 TSR16L| TSR16 R - N N |0000H | V[ NN V|V

FO1EDH - - -

FOLEEH | Timer status register 17 TSR17L| TSR17 R - N N |0000H | = [V | N[V ]|V

FO1EFH - - -

FO1FOH | Timer channel enable status register 1| TEIL | TE1 R S v N | 0000H [V [N N[NV

FO1F1H - - -

FOL1F2H | Timer channel start trigger register 1 | TS1L | TS1 RIW N N N |000OH |V [N | N[V ]V

FO1F3H - - -

FOL1F4H | Timer channel stop trigger register 1 | TT1L | TT1 RIW \/ v N | 0000H [N [N NN |

FO1F5H - - -

FO1F6H | Timer clock select register 1 TPS1 RIW - - N |0000H |V [N | NV |V

FO1F7H

FO1F8H | Timer output register 1 TOlL | TO1 RIW - v N | 0000H [V [N NN |

FO1F9H - - -

FO1FAH | Timer output enable register 1 TOELIL | TOE1 | R/W S v N | 0000H [V [N NNV

FO1FBH - - -

FOLFCH | Timer output level register 1 TOLIL | TOL1 RIW - N N |0000H |V [N | N[V ]V

FO1FDH - - -

FOLFEH | Timer output mode register 1 TOM1L| TOM1 | R/W — v N | 0000H [V [N N[NV

FO1FFH - - -

F0200H | Timer counter register 20 TCR20 R - - N |FFFRH| - | = | N[V |V

F0201H

F0202H | Timer counter register 21 TCR21 R - - NoO|FFFFH| - | = | N |V |

F0203H

F0204H | Timer counter register 22 TCR22 R - - N |FFFRH| - | = | N |V |

F0205H

F0206H | Timer counter register 23 TCR23 R - - N |FFFFH| = | = [N [V |V

F0207H
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (9/14)

Address |Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After [ || m| m| o
Reset E 8 E m 8
1-bit 8-bit 16-bit 30/|40/|164|80 (100
32|48

F0208H | Timer counter register 24 TCR24 R - - v FFFFH| - |- |- | - | V

FO0209H

FO20AH | Timer counter register 25 TCR25 R - - \ FFFFH| - | - | = | = |«

FO020BH

FO20CH | Timer counter register 26 TCR26 R - - N |FFFFH| - |- |- |- |V

FO20DH

FO20EH | Timer counter register 27 TCR27 R - - v FFFFH| - |- |- | - | V

FO20FH

F0210H | Timer mode register 20 TMR20 RIW - - N |000OH | = | = [V [V ][V

FO0211H

FO212H | Timer mode register 21 TMR21 R/W - - v 0000H | = | = [N |~ [V

F0213H

FO214H | Timer mode register 22 TMR22 R/IW - - Y 0000H | - | = [V | V|V

FO0215H

F0216H | Timer mode register 23 TMR23 R/W - - v 0000H | — | — [V [V [V

FO0217H

F0218H | Timer mode register 24 TMR24 R/W - - v 0000H | - | - | =| -]«

F0219H

FO21AH | Timer mode register 25 TMR25 R/W - - v 0000H [ - |- | ==V

F021BH

FO021CH | Timer mode register 26 TMR26 R/W - - v 0000H | = | = |=| =+

FO021DH

FO21EH | Timer mode register 27 TMR27 R/W - - v 0000H [ - |- | ==V

FO21FH

F0220H | Timer status register 20 TSR20L [TSR20 | R - \ N {0000H [ - ||~V |V [V

F0221H - — _

F0222H | Timer status register 21 TSR21L [TSR21 | R - S N JO00OH | = | = [V [V [V

F0223H - _ _

F0224H | Timer status register 22 TSR22L [TSR22 | R - \ N {0000H [ - ||~V |V |V

F0225H - — _

F0226H | Timer status register 23 TSR23L [TSR23 | R - < N {0000H [ - |- |~V [V

F0227H - — _

F0228H | Timer status register 24 TSR24L [TSR24 | R - \ N |O00OH |- |- |=|=1|V

F0229H - _ _

FO22AH | Timer status register 25 TSR25L [TSR25 | R - \ NoO|0000H |- |||~V

F022BH - — _

FO22CH | Timer status register 26 TSR26L [TSR26 | R - N N |O00OH | - |- |-|-|V

F022DH - _ _

FO22EH | Timer status register 27 TSR27L |TSR27 R - v v 0000H [ - | = |- |=]| Y

FO022FH - — _
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (10/14)

Address Special Function Symbol R/W Manipulable Bit Range | After | o o |m|m|m

Register (SFR) Name Reset E 8 II:ILJ - 8
1-bit | 8-bit | 16-bit 30/|40/64 {80100
32|48

FO230H | Timer channel enable status register 2| TE2L | TE2 R N v N {o00oH |- |- [ V|V ][V

F0231H - - -

F0232H | Timer channel start trigger register 2 | TS2L | TS2 RIW v v N {0000H |- | - [V |V ][N

F0233H - _ _

F0234H | Timer channel stop trigger register2 | TT2L | TT2 RIW N v N {o00oH |- | - [V |V [V

F0235H - - -

F0236H | Timer clock select register 2 TPS2 RIW - - N {ooooH |- |- [V |VI[V

F0237H

F0238H | Timer output register 2 TO2L | TO2 RIW - v N {oo0oH |- |- [V |V I[N

FO239H - _ _

FO23AH | Timer output enable register 2 TOE2L | TOE2 | R/W N v N {ooooH |- |- [V |V ][V

F023BH - - -

FO23CH | Timer output level register 2 TOL2L | TOL2 RIW - v N {0000H |- |- [V |V I[N

F023DH - - -

FO23EH | Timer output mode register 2 TOM2L | TOM2 | R/IW - v N {o00oH |- | - [V | V][V

FO23FH - - -

F0240H | LIN-UARTO control register 0 UFOCTLO RIW v v - 10H | V|V [NV [N

F0241H | LIN-UARTO option control register 0 | UFOOPTO R/W v v - H |V N[NV [N

F0242H | LIN-UARTO control register 1 UFOCTL1 RIW - - NoO|OFFFH| N |V |V V|V

F0243H

F0244H | LIN-UARTO option control register 1 | UFOOPT1 RIW N v - 00H | V[ ~V|N|V|V

F0245H | LIN-UARTO option control register 2 | UFOOPT2 RIW N v - 00H | V[ ~V|N|V|V

F0246H | LIN-UARTO status register UFOSTR R - - N |0000H [V [ V| V|V |V

F0247H

F0248H | LIN-UARTO status clear register UFOSTC RIW - - N | 0000H [N | N | NNV

F0249H

FO24AH LIN-UARTO 8-bit wait transmit | UFOWTXB W - v - 00H [N |V [~V|V]|V
data register

F024BH | LIN-UARTO wait transmit data register | UFOWTX w - - N {0000H [N |V | NV |V

FO24EH | LIN-UARTO ID setting register UFOID RIW - v - 00H [N |~ |~N|~V]|V

FO24FH | LIN-UARTO buffer register 0 UFOBUFO RIW - v - 00H [N |V |~V|V]|V

FO250H | LIN-UARTO buffer register 1 UFOBUF1 RIW - v - 00H [N |V [~V|V ]|V

F0251H | LIN-UARTO buffer register 2 UFOBUF2 RIW - v - 00H | V| V|N|V]|V

F0252H | LIN-UARTO buffer register 3 UFOBUF3 RIW - v - 00H | V[ ~V|N|V|V

F0253H | LIN-UARTO buffer register 4 UFOBUF4 RIW - v - 00H | V[ ~V|N|V]|V

F0254H | LIN-UARTO buffer register 5 UFOBUF5 RIW - v - 00H | V[ ~V|N|V]|V

F0255H | LIN-UARTO buffer register 6 UFOBUF6 RIW - v - 00H [N |~ |~|~V]|V

F0256H | LIN-UARTO buffer register 7 UFOBUF7 RIW - v - 00H [N |~ |~|~V]|V

F0257H | LIN-UARTO buffer register 8 UFOBUF8 RIW - v - 00H [N |V [~V|V]|V

F0258H | LIN-UARTO buffer control register UFOBUCTL RIW - - N | 0000H [N |V |V V|V

FO259H

F0260H | LIN-UART1 control register 0 UF1CTLO RIW S N - 10H [VI[V|V]|V|V

F0261H | LIN-UART1 option control register 0 | UF1OPTO RIW \ N - H (V[N V]| V|V

F0262H | LIN-UART1 control register 1 UF1CTL1 RIW - - N |JOFFFH| N [ V|V |V |V

F0263H
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78KOR/Fx3 CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (11/14)

Address Special Function Symbol R/W Manipulable Bit Range | After | o |on |en | | o
Register (SFR) Name Reset E 8 I:'._J & E
1-bit | 8-bit | 16-bit 30/|40/| 64 {80100
32|48
FO264H | LIN-UART1 option control register 1 | UF1OPT1 RIW N \ - 00H [N |V [V|V]|V
FO265H | LIN-UART1 option control register 2 | UF1OPT2 RIW N \ - 00H [N |V [V|V]|V
FO266H | LIN-UART1 status register UF1STR R - - N {0000H [V |V V|V |V
F0267H
FO268H | LIN-UARTL1 status clear register UF1STC RIW - - N {0000H [V |V |V V|V
F0269H
FO26AH LIN-UART1 8-bit wait transmit | UFIWTXB w - \ - 00H [N |~ |~V|~V]|V
data register
FO26BH | LIN-UART1 wait transmit data register | UFIWTX w - - N {0000H [V | V| V|V
FO26EH | LIN-UARTL ID setting register UF1ID RIW - S - 00H | V[ V|N|V]|V
FO26FH | LIN-UART1 buffer register 0 UF1BUF1 RIW - \ - 00H [N |V [V|V]|V
FO270H | LIN-UART1 buffer register 1 UF1BUF1 RIW - \/ - 00H [N |V [V|V]|V
FO271H | LIN-UART1 buffer register 2 UF1BUF2 RIW - \/ - 00H [N |V [V|V]|V
FO272H | LIN-UART1 buffer register 3 UF1BUF3 RIW - \/ - 00H [N |V [V|V]|V
FO273H | LIN-UART1 buffer register 4 UF1BUF4 RIW - \/ - 00H [N |V [V|V]|V
FO274H | LIN-UART1 buffer register 5 UF1BUF5 RIW - \/ - 00H [N |V [V|V]|V
F0275H | LIN-UART1 buffer register 6 UF1BUF6 RIW - \ - 00H [N |~ |~V|~V]|V
F0276H | LIN-UART1 buffer register 7 UF1BUF7 RIW - \ - 00H [N |~ |~|~V]|V
F0277H | LIN-UART1 buffer register 8 UF1BUF8 RIW - \ - 00H [N |~ |~V|~V]|V
F0278H | LIN-UART1 buffer control register UF1BUCTL RIW - - N | 0000H [N | NNV |V
F0279H
F0280H | 10-bit A/D conversion result register 0 | ADCRO R - - N | 0000H | NN
F0281H 8-hit A/D conversion result ADCROH R - J - O00H [~ ||~ |[~N]|V
register 0
FO282H | 10-bit A/D conversion result register 1 | ADCR1 R - - N {0000H [V | VNV |V
F0283H 8-bit A/D conversion result ADCR1H R - \ - 00H | V[ ~V|N|V]|V
register 1
F0284H | 10-bit A/D conversion result register 2 | ADCR2 R - - N |0000H [V [ V| V|V |V
F0285H 8-bit A/D conversion result ADCR2H R - S - 00H | V| V|N|V|V
register 2
F0286H | 10-bit A/D conversion result register 3 | ADCR3 R - - N | 0000H [N | NNV |V
F0287H 8-hit A/D conversion result ADCR3H R - J - O00H [~ ||~ |[~N]|V
register 3
FO288H | 10-bit A/D conversion result register 4 | ADCR4 R - - N {0000H [V | V|V V|V
F0289H 8-bit A/D conversion result ADCR4H R - S - 00H |VI[{~V|N|V]|V
register 4
FO28AH | 10-bit A/D conversion result register 5 | ADCR5 R - - N |0000H [V [NV ||V
F028BH 8-hit A/D conversion result ADCR5H R - S - 00H | V| V|N|V|V
register 5
F028CH | 10-bit A/D conversion result register 6 | ADCR6 R - - V' J0000H [ | V| V[V ]V
2
F028DH 8-bit A/D conversion result ADCR6H R - \ - 00H |go NIV V]Y
register 6 S
FO28EH | 10-bit A/D conversion result register 7 | ADCR7 R - - V' J0000H [ | V| V|V ]V
2
FO28FH 8-bit A/D conversion result | ADCR7H R - v - 00H [o| V| V[V][V
register 7 g
Note 30-pin products only.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (12/14)

Address

Special Function

Symbol

R/W

Manipulable Bit Range

After

OMmMmMmim| M
Register (SFR) Name Reset E 8 II:ILJ - 8
1-bit 8-bit 16-bit 30/|40/| 6480|100
32|48
FO290H | 10-bit A/D conversion result register 8 | ADCR8 R - - Vo [0000H |- | @| V|V |V
2
FO291H 8-bit A/D conversion result | ADCR8H R - v - 00H |- |a|V|V|V
register 8 S
F0292H | 10-bit A/D conversion result register 9 | ADCR9 R - - Vo {0000H | - | @| N [ V|
2
F0293H 8-bit A/D conversion result ADCRO9H R - N - 00H |- |a|V|V|V
register 9 S
F0294H | 10-bit A/D conversion result register 10 | ADCR10 R - - Vo {0000H | - | @ V[ V]|V
2
FO295H 8-bit A/D conversion result | ADCR10H R - v - 00H |- |a|V|V|V
register 10 S
F0296H | 10-bit A/D conversion result register 11 | ADCR11 R - - N |0000H | —| = ||~ ]|V
F0297H 8-bit A/D conversion result ADCR11H R - J - 00H |- ||~ |[~N]|V
register 11
F0298H | 10-bit A/D conversion result register 12 | ADCR12 R - - N {0000H [ —| = ||~ ]|V
FO299H 8-bit A/D conversion result ADCR12H R - J - 00H |- |- [~N|V|V
register 12
FO029AH | 10-bit A/D conversion result register 13 | ADCR13 R - - N {0000H | —| = ||~ ]|V
FO29BH 8-hit A/D conversion result ADCR13H R - \ - 00H |—|-|~N|V|V
register 13
FO29CH | 10-bit A/D conversion result register 14 | ADCR14 R - - N |0000H |- |- ||V |V
FO29DH 8-bit A/D conversion result ADCR14H R - \ - 00H |—|-|~N|V|V
register 14
FO29EH | 10-bit A/D conversion result register 15 | ADCR15 R - - N |000OH |- |||~ |V
FO29FH 8-bit A/D conversion result ADCR15H R - N - 00H |[-|-|-|V|V
register 15
FO2A0H | 10-bit A/D conversion result register 16 | ADCR16 R - - N |000OH | -|-|-|-|+
FO2A1H 8-bit A/D conversion result ADCR16H R - N - 00H |-|-|-|-1|V
register 16
FO2A2H | 10-bit A/D conversion result register 17 | ADCR17 R - - NoO{0000H |~ |- |||V
FO2A3H 8-bit A/D conversion result ADCR17H R - N - 00H |-|-|-|-1|¥
register 17
FO2A4H | 10-bit A/D conversion result register 18 | ADCR18 R - - N |000OH |- |-|-|-|+
FO2A5H 8-bit A/D conversion result ADCR18H R - V - 00H |—|-|—-|-|V
register 18
FO2A6H | 10-bit A/D conversion result register 19 | ADCR19 R - - N |000OH |- |-|-|-|~
FO2A7H 8-bit A/D conversion result ADCR19H R - V - 00H | —|-|—-|-|V
register 19
FO2A8H | 10-bit A/D conversion result register 20 | ADCR20 R - - N |0000H |- |- |-|-|X
FO2A9H 8-bit A/D conversion result ADCR20H R - V - 00H | —|-|—-|-|V

register 20

Note 48-pin products («PD78F1812 to 78F1817, 78F1826 to 78F1830) only.
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Table 3-6. Extended SFR (2nd SFR) List (13/14)

Address Special Function Symbol R/W Manipulable Bit Range | After @ 8 ale 8
Register (SFR) Name Reset | |L|w L[
1-bit 8-bit 16-bit 30/|40/| 6480|100
32|48
FO2AAH | 10-bit A/D conversion result register 21 | ADCR21 R - - N |000OH |- |-|-|-|+
FO2ABH 8-bit A/D conversion result ADCR21H R - N - 00H |-|-|-|-1|¥
register 21
FO2ACH | 10-bit A/D conversion result register 22 | ADCR22 R - - NoO{0000H |~ |- |||V
FO2ADH 8-bit A/D conversion result | ADCR22H R - J - 00H | —|-|—-|-|V
register 22
FO2AEH | 10-bit A/D conversion result register 23 | ADCR23 R - - N |000OH |- |-|-|-|+
FO2AFH 8-bit A/D conversion result | ADCR23H R - J - 00H |—|-|—-|-|V
register 23
FO4FOH | Data flash status register DFLST R \ S - 00H [N |V [~V|V]|V
FO5COH | CAN global module control register CGMCTRL RIW - - N | 0000H | — IR N
FO5C1H 2|2|2
FO5C6H | CAN global automatic block CGMABT RIW - - N | 0000H | - T (D B \/
FOo5C7H | transmission control register el
FO5C8H | CAN global automatic block CGMABTD RIW - J - 00H [-|g || Q]|
transmission delay setting register o|o|0o
zZ|lz|z
FO5CEH | CAN global module clock select registerf CGMCS RIW - \/ - OFH [-|32|3 B \/
2|22
FO5DOH | CAN module mask 1 register L CMASKI1L RIW - — N |Undefined| — IR S
FO5D1H 2|2|2
FO5D2H | CAN module mask 1 register H CMASK1H RIW - - N |Undefined| — IR N
FO5D3H HEE
FO5D4H | CAN module mask 2 register L CMASK2L RIW - - N |Undefined| — T|D B \/
FO5D5H 2|2|2
FO5D6H | CAN module mask 2 register H CMASK2H RIW - — N |Undefined| — IR S
FO5D7H 22|12
FO5D8H | CAN module mask 3 register L CMASK3L RIW - - N |Undefined| — EIRIR N
FO5D9H 2|2|2
FOSDAH | CAN module mask 3 register H CMASK3H RIW - - N |Undefined| — T|D B \/
FO5DBH 2|2|2
FO5DCH | CAN module mask 4 register L CMASK4L RIW - — N |Undefined| — IR S
FO5DDH 2|2|2
FOSDEH | CAN module mask 4 register H CMASK4H RIW - - N |Undefined| — IR N
FO5DFH 2122
FOSEOH | CAN module control register CCTRL RIW - - N | 0000H | - T|D B \/
FOSE1H AR
FOSE2H | CAN module last error code register CLEC RIW - S - O0H |-|3|T B \
2|2|2
FOSE3H | CAN module information register CINFO R - \/ - 00H |-13|T|S \/
2|2|2
FOSE4H | CAN module error counter register CERC R - — N | 0000H | - IR S
FOSESH 2122
Notes 1. nPD78F1826 to 78F1830 only
2. uPD78F1831 to 78F1835 only
3. uPD78F1836 to 78F1840 only
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Table 3-6. Extended SFR (2nd SFR) List (14/14)

Address Special Function Symbol R/W Manipulable Bit Range | After |, olo|m
Register (SFR) Name Reset E 8 II:ILJ - 8
1-bit 8-bit 16-bit 30/|40/| 6480|100
32|48
FOSE6H | CAN module interrupt enable register | CIE RIW - - N | 0000H | - EIRIR N
FOSE7H 2|2|2
FOSESH | CAN module interrupt status register | CINTS RIW - - N | 0000H | - o[ ?.3 v
FOSE9H 2122
FOSEAH | CAN module bit rate prescaler register | CBRP R/W - \/ - FFH |- E E E \/
z|2|2
FOSECH | CAN module bit rate register CBTR RIW - - N |370FH | - EIRIR N
FOSEDH 2|2|2
FOSEEH | CAN module last in-pointer register CLIPT R/W - \/ —  |Undefined| — E, “3'3 E \
z2|2|2
FOS5FOH | CAN module receive history list register| CRGPT RIW - — N | xx02H | - T[T S
FOSF1H 2122
FO5F2H | CAN module last out-pointer register | CLOPT RIW - \/ ~  |Undefined| — | g | & | B \/
2|2|2
FO5F4H | CAN module transmit history list CTGPT RIW - - N | xx02H | - EIRR: v
FOS5F5H | register e
FO5F6H | CAN module time stamp register CTS RIW - - N | 0000H | — IR N
FOSF7H z2|2|2
Notes 1. uPD78F1826 to 78F1830 only
2. uPD78F1831 to 78F1835 only
3. uPD78F1836 to 78F1840 only
Remark For SFRs in the SFR area, see Table 3-5 SFR List.
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3.3 Instruction Address Addressing

3.3.1 Relative addressing

[Function]
Relative addressing stores in the program counter (PC) the result of adding a displacement value included in the
instruction word (signed complement data: —128 to +127 or —32768 to +32767) to the program counter (PC)’s value
(the start address of the next instruction), and specifies the program address to be used as the branch destination.
Relative addressing is applied only to branch instructions.

Figure 3-24. Outline of Relative Addressing

PC
m OP code
E"‘/ DISPLACE 8/16 bits
<R> Note Please do not use Relative addressing in the following commands.

The branch instruction from internal program memory space to RAM space.
The branch instruction from RAM space to internal program memory space.

3.3.2 Immediate addressing

[Function]
Immediate addressing stores immediate data of the instruction word in the program counter, and specifies the
program address to be used as the branch destination.
For immediate addressing, CALL !laddr20 or BR !"addr20 is used to specify 20-bit addresses and CALL 'addrl16 or
BR !addr16 is used to specify 16-bit addresses. 0000 is set to the higher 4 bits when specifying 16-bit addresses.

Figure 3-25. Example of CALL !laddr20/BR !'addr20

PC

OP code

Low Addr.

High Addr.

Seg Addr.

Figure 3-26. Example of CALL !addr16/BR !addr16

PC PCs | PCh PCL
T OP code
0000 Low Addr.
High Addr.
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3.3.3 Table indirect addressing

[Function]
Table indirect addressing specifies a table address in the CALLT table area (0080H to OOBFH) with the 5-bit
immediate data in the instruction word, stores the contents at that table address and the next address in the program
counter (PC) as 16-bit data, and specifies the program address. Table indirect addressing is applied only for CALLT
instructions.
In the 78KOR microcontrollers, branching is enabled only to the 64 KB space from 00000H to OFFFFH.

Figure 3-27. Outline of Table Indirect Addressing

OP code

Low Addr.

00000000 |10 0 [:
High Addr.

Table address
Memory
0000
PC PCs PCH PCL
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3.3.4 Register direct addressing

[Function]
Register direct addressing stores in the program counter (PC) the contents of a general-purpose register pair

(AX/BC/DE/HL) and CS register of the current register bank specified with the instruction word as 20-bit data, and
specifies the program address. Register direct addressing can be applied only to the CALL AX, BC, DE, HL, and BR

AX instructions.

Figure 3-28. Outline of Register Direct Addressing

OP code
CS p
PC PCs PCH PCL
RO1UHO007EJO600 Rev.6.00 leNESAS 174

Aug 31, 2012



78KOR/Fx3 CHAPTER 3 CPU ARCHITECTURE

3.4 Addressing for Processing Data Addresses
3.4.1 Implied addressing

[Function]
Instructions for accessing registers (such as accumulators) that have special functions are directly specified with the
instruction word, without using any register specification field in the instruction word.

[Operand format]
Because implied addressing can be automatically employed with an instruction, no particular operand format
is necessary.
Implied addressing can be applied only to MULU X.

Figure 3-29. Outline of Implied Addressing

OP code A register

Memory
3.4.2 Register addressing
[Function]
Register addressing accesses a general-purpose register as an operand. The instruction word of 3-bit long is used

to select an 8-bit register and the instruction word of 2-bit long is used to select a 16-bit register.

[Operand format]

Identifier Description
r X,A,C,B,ED,LH
p AX, BC, DE, HL

Figure 3-30. Outline of Register Addressing

OP code Register

Memory
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3.4.3 Direct addressing

[Function]

Direct addressing uses immediate data in the instruction word as an operand address to directly specify the target

address.

[Operand format]

Identifier Description
ADDR16 Label or 16-bit immediate data (only the space from FOOOOH to FFFFFH is specifiable)
ES: ADDR16 | Label or 16-bit immediate data (higher 4-bit addresses are specified by the ES register)

Figure 3-31. Example of ADDR16

FFFFFH
OP code
Low Addr. — oo
Target memory
High Addr. — [ ~-—==----
FOOOOH
Memory
Figure 3-32. Example of ES:ADDR16
FFFFFH
OP code
Low Addr. —T— - I - - - -
arget memory
High Addr. S S
00000H
Memory
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3.4.4 Short direct addressing

[Function]

Short direct addressing directly specifies the target addresses using 8-bit data in the instruction word. This type of
addressing is applied only to the space from FFE20H to FFF1FH.

[Operand format]

Identifier Description

SADDR Label, FFE20H to FFF1FH immediate data, or OFE20H to OFF1FH immediate data
(only the space from FFE20H to FFF1FH is specifiable)

SADDRP Label, FFE20H to FFF1FH immediate data, or OFE20H to OFF1FH immediate data (even address only)
(only the space from FFE20H to FFF1FH is specifiable)

Figure 3-33. Outline of Short Direct Addressing

OP code

________ FFF1FH
saddr saddr

FFE20H

Memory

Remark SADDR and SADDRP are used to describe the values of addresses FE20H to FF1FH with 16-bit immediate
data (higher 4 bits of actual address are omitted), and the values of addresses FFE20H to FFF1FH with 20-
bit immediate data.
Regardless of whether SADDR or SADDRP is used, addresses within the space from FFE20H to FFF1FH
are specified for the memory.
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3.4.5 SFR addressing

[Function]

SFR addressing directly specifies the target SFR addresses using 8-bit data in the instruction word. This type of

addressing is applied only to the space from FFFOOH to FFFFFH.

[Operand format]

Identifier Description
SFR SFR name
SFRP 16-bit-manipulatable SFR name (even address only)

Figure 3-34. Outline of SFR Addressing

OP code

SFR

—,—> SFR

Memory

FFFFFH

FFFOOH
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3.4.6 Register indirect addressing

[Function]

Register indirect addressing directly specifies the target addresses using the contents of the register pair specified

with the instruction word as an operand address.

[Operand format]

Identifier Description
- [DE], [HL] (only the space from FOOOOH to FFFFFH is specifiable)
- ES:[DE], ES:[HL] (higher 4-bit addresses are specified by the ES register)
Figure 3-35. Example of [DE], [HL]
FFFFFH
OP code I——l p I—» Target memory
FOOOOH
Memory
Figure 3-36. Example of ES:[DE], ES:[HL]
FFFFFH
OP code I—»l p H Target memory
00000H
Memory
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3.4.7 Based addressing

[Function]

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

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

address.

[Operand format]

Identifier

Description

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

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

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

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

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

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

Notesl. When not using ES register, it is prohibition that the result added to the base address exceeds FFFFH.
When using ES register, it is prohibition that the result added to the base address exceeds FFFFFH.
2. When

below FFEDFH in RAM space.

Figure 3-37. Example of [SP+byte]

(D) roetmons

OP code

byte

Memory

FFFFFH

FOOOOH

using [SP + byte], SP's value being in RAM space and the value which added byte with SP need to be
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Figure 3-38. Example of [HL + byte], [DE + byte]

FFFFFH
(D) st memor
OP code FOOOOH
byte
Memory
Figure 3-39. Example of word[B], word[C]
FFFFFH
O
OP code FOOOOH
Low Addr. —
High Addr. _—_—
Memory
Figure 3-40. Example of word[BC]
FFFFFH
() Target memory
OP code FOOOOH
Low Addr. —
High Addr. _—_—
Memory
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Figure 3-41. Example of ES:[HL + byte], ES:[DE + byte]

rp (HL/DE)

OP code

byte

Memory

FFFFFH

00000H

Figure 3-42. Example of ES:word[B], ES:word[C]

OP code

Low Addr.

High Addr.

Memory

Figure 3-43. Example of ES:word[BC]

OP code

Low Addr.

High Addr.

Memory

FFFFFH

00000H

FFFFFH

00000H
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3.4.8 Based indexed addressing

[Function]
Based indexed addressing uses the contents of a register pair specified with the instruction word as the base
address, and the content of the B register or C register similarly specified with the instruction word as offset address.
The sum of these values is used to specify the target address.

[Operand format]

Identifier Description

- [HL+B], [HL+C] (only the space from FOOOOH to FFFFFH is specifiable)

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

<R> Note. When not using ES register, it is prohibition that the result added to the base address exceeds FFFFH.
When using ES register, it is prohibition that the result added to the base address exceeds FFFFFH.

Figure 3-44. Example of [HL+B], [HL+C]

FFFFFH
| OP code |

FOOOOH

r (B/C)

Memory

Figure 3-45. Example of ES:[HL+B], ES:[HL+C]

FFFFFH

OP code
[ oreoe ]

00000H

r (BIC) Memory
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3.4.9 Stack addressing

[Function]

The stack area is indirectly addressed with the stack pointer (SP) contents. This addressing is automatically

employed when the PUSH, POP, subroutine call, and return instructions are executed or the register is
saved/restored upon generation of an interrupt request.
Stack addressing is applied only to the internal RAM area.

[Operand format]

Identifier

Description

PUSH AX/BC/DE/HL
POP AX/BC/DE/HL
CALL/CALLT

RET

BRK

RETB
(Interrupt request generated)

RETI
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CHAPTER 4 PORT FUNCTIONS

4.1 Port Functions

There are three types of pin I/O buffer power supplies: AVrer, EVop (EVopo, EVop1), and Voo. The relationship between
these power supplies and the pins is shown below.

Table 4-1. Pin I/O Buffer Power Supplies (AVRrer, EVbbo, Vop)

78KOR/FB3: 30-pin plastic SSOP (7.62 mm (300))
32-pin plastic WQFN (5x5)
78KOR/FC3: 40-pin plastic WQFN (6x6)
48-pin plastic LQFP (fine pitch) (7x7)
48-pin plastic WQFN (7x7)
78KOR/FE3: 64-pin plastic LQFP (fine pitch) (10x10)
78KOR/FF3: 80-pin plastic LQFP (fine pitch) (12x12)

Power Supply Corresponding Pins
AVRer P80 to P87, P90 to P97
EVop Port pins other than P80 to P87, P90 to P97, and P121 to P124
Vob e P121 to P124
¢ Pins other than port pins

Table 4-2. Pin 1/O Buffer Power Supplies (AVrer, EVbpo, EVbp1, VbD)

e 78KOR/FG3: 100-pin plastic LQFP (fine pitch) (14x14)

Power Supply Corresponding Pins
AVRer P80 to P87, P90 to P97, P100 to P107
EVopo, EVob1 Port pins other than P80 to P87, P90 to P97, P100 to P107, and P121 to P124
Vop e P121 to P124
¢ Pins other than port pins

78KOR/Fx3 products are provided with the digital I/0 ports, which enable variety of control operations. The functions of
each port are shown in Table 4-3.

In addition to the function as digital I/O ports, these ports have several alternate functions. For details of the alternate
functions, see CHAPTER 2 PIN FUNCTIONS.
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Table 4-3. Port Functions (1/3)

F F F | F | F |Functio| 1/O Function After Reset Alternate Function
B C E | F | G |nName
3 3 3 3 3

30 (32|40 |48 | 64 | 80 {100

- | =] = ~N|[~N|A~N]|~]|POO |I1O Port 0. Input port | INTP7/TI05/TO05

|- -|-|-|V]|V|Pn VG port TI04/TO04

Input/output can be specified in 1-bit units.
- = =-|-1-|Y|Y|P02 . . TI06/TO06
Use of an on-chip pull-up resistor can be
-l -1-1-1-1-1]+|Po3 specified by a software setting. -
NotellNotel|Notel|NotelNotelNotel] \' | P10 | I/O Port 1. Input port | INTP4""**/T100/SCK10/
1/O port. TOO00/CTXD/LTxD1
Note1Note1|Note1|Note1Notea|Note1| v | P11 Input/output can be specified in 1-bit units. INTP5"*/T102/S110/
Use of an on-chip pull-up resistor can be LRxD1/INTPLR1/
specified by a software setting. CRxD/TO02
NN NN NN NP2 INTP3/TI16/SO10/
TO16
P13 T104/LTxD0/TO04
NN NN AN V| P14 TIO6/LRXDO/INTPLRO/
TO06
NN NN NN AN |PL5 TI10/S000/TO10
NNV NN N]| N |P16 TI12/S100/TO12
NN NN NN NP7 TI14/SCK00/TO14
NN NN NN V[P0 |10 Port 3. Input port | INTP2/SSI00/TIOL/
1/O port. TOO01

R R VI VS BN Y A =X 0 Input/output can be specified in 1-bit units. INTP2/TI11/STOPST/
Use of an on-chip pull-up resistor can be To11
specified by a software setting.

N NN N | P32 P Y 9 INTP4/TI18/TO13
N NN | NP4 |10 Port 4. Input port | TOOLO/TI05/TO05
N V| V| NP1 VO port. TOOL1/Ti07/T007

Output of P42 and P43 can be set to N-ch

— | = | = | - [Noted] ¥ | N | P42 . TxD2/SCL20

open-drain output (Voo tolerance).

| = | = | - o4 N | ¥ |P43 Input/output can be specified in 1-bit units. RxD2/SDA20/INTPR2

o=l = =|~NI|~|Paa Use of an on-chip pull-up resistor can be TI07/TO07

oo -T2ty pas specified by a software setting. TIOTO10

===~ |Pa6 TI12/TO12

==l =1=1~1|+|Pa7 INTP8
Notes1l. The 78KOR/FB3, xPD78F1808 to 78F1817 of the 78KOR/FC3, ;/PD78F1818 to 78F1822 of the 78KOR/FES3,
and ©PD78F1823 to 78F1825 of the 78KOR/FF3 are not provided with the CTxD and CRxD pins. Port
functions other than CTxD and CRxD as well as shared functions are provided.
2. INTP4 is 78KOR/FB3 only.
3. INTP5 is 78KOR/FB3 only.
4. uPD78F1818 to 78F1820 are provided only with port functions (P42, P43) and not with shared functions.
#PD78F1821 and 78F1822 are provided with port functions (P42, P43) and shared functions.
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
Remark +: Mounted, — Not mounted
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Table 4-3. Port Functions (2/3)

F F F | F | F |Function| 1/O Function After Reset Alternate Function
E | F | G | Name
3 3 3 3 3
30 (32|40 |48 | 64 | 80 |100
- - | V| N |A]|Ps0 [|lO Port 5. Input port | INTP3/TI20/TO20
- — | N V]|V |Ps1 VO port. TI21/T021
Input/output can be specified in 1-bit units.
- — | N[ NN |P52 . . TI22/STOPST/TO22
Use of an on-chip pull-up resistor can be
- - | N | V| N |P53 specified by a software setting. TI23/TO23
- - | = |~ |~ |P54 TI11/TO11
- - | - | N | |P55 TI13/TO13
_ —_ | = N | N | P56 TI15/TO15
- - | = | N | N |P57 TI17/TO17
- | NN AN AN]| N |PEO |W1O Port 6. Input port | SCK00/SCL11
N N A B IRV B TS /O port. SI00/SDA11
Output of P60 to P63 is N-ch open-drain
IV VYV V] v ] ee2 P P S000
output (6 V tolerance).
| N[ AN NN V]|V |Pe3 Input of P60, P61 and P63 can be set to SSI00
-l = |- =-1-1]+Y |+ |Pre4 TTL input buffer. TI14/TO14
o221 v T v ees Input/output can. be specmed.m 1-bit units. TI6/TO16
Use of an on-chip pull-up resistor can be
Sl M e M O A i specified by a software setting. TI00/TO00
|-l =l =1~ |P67 T102/TO02
- | = | NN | N|AN]|N|PO |WO Port 7. Input port | INTP5/KRO/TI15/TO15/
1/0 port. LVIOUT
S N IV IV I N BN =921 Input of P73, P75 to P77 can be setto TTL INTP6/KRL/TIL7/TO17
5 input buffer. - y
— | — [NotejNote|NotejNote P7 Output of P72, P74 and P76 can be set to KR2/—n/—
- — |Note|Note|Note|[Note| v | P73 N-ch open-drain output (VDD tolerance). KR3/CRxD/LRxD1/
Input/output can be specified in 1-bit units. INTPLR1
-l =l =N AN AN P4 Use of an on-chip pull-up resistor can be KR4/SO01
Tyl vl v]ers specified by a software setting. KR5/SIOL
=== N|AN]| NP6 KR6/SCKO1
I e e A B N 4 KR7/SSI01
NI AN NN NN NP8 |10 Port 8. Digital input | ANIOO
VIV V|V V] V|V ]|Par VG port. port ANIO1
Input/output can be specified in 1-bit units.
VIV V] V]V ] v ] eee putiett P ANI02
VI V]| AN N[ N] N |Ps3 ANIO3
VAN | NN || V]V | P4 ANI04
VI V]| AN N[ N] N ]|P8s ANI05
V|- | V||| N]|N|Pss ANIO6
N = | N NN NN | P87 ANIO7

Note The xPD78F1808 to 78F1817 of the 78KOR/FC3, 4PD78F1818 to 78F1822 of the 78KOR/FE3, and 4PD78F1823
to 78F1825 of the 78KOR/FF3 are not provided with the CTxD and CRxD pins. Port functions other than CTxD and
CRxD as well as shared functions are provided.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, — Not mounted
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Table 4-3. Port Functions (3/3)

F F F | F | F |Function| 1/O Function After Reset Alternate Function
C F | G | Name
3 3 3 3 3
30 (32|40 |48 |64 |80 |100
-l == N|N|~N|~N]|PO |WO Port 9. Digital input | ANIO8
- =YYV |Pa VO port. port ANI09
Input/output can be specified in 1-bit units.
ToT VTV V] [eez putfoulp P ANILO
- -1 =--1~|A~N]|~|P93 ANI11
- === ~N|~N|AN|Poa ANI12
I I B VA =1 ANI13
-l === ~N|~|]|Pos ANI14
=== =1~1|+|Po7 ANI15
- -1-1-1-1-1]+{P100 |W1VO Port 10. Digital input| ANI16 to ANI23
to 1/0 port. port
P107 Input/output can be specified in 1-bit units.
N V| N NN V]|V |P120 |1O Port 12. Input port | INTPO/EXLVI/TILL/
1/0 port and input port. TO11M"*®
VIV | V|V | P12t |Input Input/output can be specified in 1-bit units. X1
For only P120 and P125 to P127, use of an
NN NN P22 . ) o X2/EXCLK
on-chip pull-up resistor can be specified by
- == N| V]| V]| V]|P123 a software setting. -
| = = | NN AV]AN|PL24 EXCLKS
NV N NNV ]| AV |P125 |10 INTPL/ADTRG/TIOS/
TOO03
-l == =1~1+|P126 T101/TO01
N R N R R P127 TIO3/TO03
- == NN P130 | Output| Port 13. Output port | RESOUT
Output port.
- | =] = | N| ||V |P140 |VO Port 14. Output port | PCL
1/0 port.
Use of an on-chip pull-up resistor can be
specified by a software setting.
- =-l=|=-1-=-1|-1+|P150 |l/O Port 15. Input port -
_ _ _ _ _ _ \/ P151 110 port. SO11
Input/output can be specified in 1-bit units.
- === |=|-=|+|P152 Sii1
==l =|=1=1+1]P153 SCK11
-l = =1|=1=1+1|P154 TI124/TO24
=l =] =]=1=1+1|P155 TI25/TO25
|-l = =1=1=1+1]P156 TI26/TO26
- |- =-]-|-1-1+|P1s7 TI27/TO27

Note TI11, TO11 pins are 78KOR/FB3, 78KOR/FC3, 78KOR/FE3 only.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

4.2 Port Configuration

Ports include the following hardware.

Table 4-4. Port Configuration (1/2)

Item

Configuration

Control registers

78KOR/FB3 (30-pin products)

Port mode register (PM1, PM3, PM4, PM8, PM12)

Port register (P1, P3, P4, P8, P12)

Pull-up resistor option register (PU1, PU3, PU4, PU12)

A/D port configuration register (ADPC)

Port output slew rate select register (PSRSEL)

78KOR/FB3 (32-pin products)

Port mode register (PM1, PM3, PM4, PM6, PM8, PM12)

Port register (P1, P3, P4, P6, P8, P12)

Pull-up resistor option register (PU1, PU3, PU4, PU6, PU12)

Port input mode register (PIM6)

A/D port configuration register (ADPC)

Port output slew rate select register (PSRSEL)

78KOR/FC3 (40-pin products)

Port mode register (PM1, PM3, PM4, PM6 to PM8, PM12)

Port register (P1, P3, P4, P6 to P8, P12)

Pull-up resistor option register (PU1, PU3, PU4, PU6, PU7, PU12)
Port input mode register (PIM6, PIM7)

Port output mode register (POM7)

A/D port configuration register (ADPC)

Port output slew rate select register (PSRSEL)

78KOR/FC3 (48-pin products)

Port mode register (PM0, PM1, PM3, PM4, PM6 to PM9, PM12, PM14)
Port register (PO, P1, P3, P4, P6 to P9, P12 to P14)

Pull-up resistor option register (PUO, PU1, PU3, PU4, PU6, PU7, PU12, PU14)
Port input mode register (PIM6, PIM7)

Port output mode register (POM7)

A/D port configuration register (ADPC)

Port output slew rate select register (PSRSEL)

78KOR/FE3

Port mode register (PMO, PM1, PM3 to PM9, PM12, PM14)

Port register (PO, P1, P3 to P9, P12 to P14)

Pull-up resistor option register (PUO, PU1, PU3 to PU7, PU12, PU14)
Port input mode register (PIM6, PIM7)

Port output mode register (POM4, POM7)

A/D port configuration register (ADPC)

Port output slew rate select register (PSRSEL)
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

Table 4-4. Port Configuration (2/2)

Item

Configuration

Control registers

o 78KOR/FF3
Port mode register (PMO, PM1, PM3 to PM9, PM12, PM14)
Port register (PO, P1, P3 to P9, P12 to P14)
Pull-up resistor option register (PUO, PU1, PU3 to PU7, PU12, PU14)
Port input mode register (PIM6, PIM7)
Port output mode register (POM4, POM7)
A/D port configuration register (ADPC)
Port output slew rate select register (PSRSEL)
e 78KOR/FG3
Port mode register (PMO, PM1, PM3 to PM10, PM12, PM14, PM15)
Port register (PO, P1, P3 to P10, P12 to P15)
Pull-up resistor option register (PUO, PU1, PU3 to PU7, PU12, PU14, PU15)
Port input mode register (PIM6, PIM7)
Port output mode register (POM4, POM7)
A/D port configuration register (ADPC)
Port output slew rate select register (PSRSEL)

Port

« 78KOR/FB3 (30-pin products) : Total: 23 (CMOS 1/0: 21, CMOS input: 2)

e 78KOR/FB3 (32-pin products) : Total: 25 (CMOS I/O: 19, CMOS input: 2, N-ch open drain 1/O: 4)
*78KOR/FC3 (40-pin products) : Total: 33 (CMOS 1/O: 27, CMOS input: 2, CMOS output: 0, N-ch open

drain 1/O: 4)

*78KOR/FC3 (48-pin products) : Total: 41 (CMOS 1/O: 32, CMOS input: 4, CMOS output: 1, N-ch open

drain 1/O: 4)

e 78KOR/FE3 : Total: 55 (CMOS I/O: 46, CMOS input: 4, CMOS output: 1, N-ch open drain I/O: 4)
e 78KOR/FF3 : Total: 71 (CMOS 1/O: 62, CMOS input: 4, CMOS output: 1, N-ch open drain 1/O: 4)
e 78KOR/FG3 : Total: 89 (CMOS I/0: 80, CMOS input: 4, CMOS output: 1, N-ch open drain 1/O: 4)

Pull-up resistor

o 78KOR/FB3 (30-pin products): Total: 13
o 78KOR/FB3 (32-pin products): Total: 17
o 78KOR/FC3 (40-pin products): Total: 23
o 78KOR/FC3 (48-pin products): Total: 25

e 78KOR/FE3: Total: 35
o 78KOR/FF3: Total: 50
e 78KOR/FG3: Total: 60
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS
4.2.1 Port0
78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
POO/INTP7/TI05/ - - N N N N N N N
TOO05
P01/TI04/TO04 - - - - - - y
P02/TI06/T0O06 - - - - - - \/
P03 - - - - - - - - y

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

Port 0 is an 1/O port with an output latch. Port O can be set to the input mode or output mode in 1-bit units using port

mode register 0 (PM0). When the P00 to P03 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 0 (PUO).

This port can also be used for timer 1/0O, and external interrupt request input.

Reset signal generation sets port O to input mode.

Figures 4-1 to 4-3 show block diagrams of port 0.

Cautions 1.

To use POO/INTP7/TIO5/TO05, PO1/TI04/TO04 or PO02/TIO6/TO06 as a general-purpose ports,
configure bits 4 to 6 (TO04 to TOO06) of timer output register 0 (TO0) and bits 4 to 6 (TOEO_4 to
TOEOQ_6) of timer output enable register 0 (TOEO) to “0”, which is the same as their default status

setting.

2. The shaded pins are provided at two ports. Select either port by using the corresponding register.
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-1. Block Diagram of P00
M\ EVop, EVDDOND[Q, EVDDlNme
WRpu PUO
J\ PUO_0
: B S
Alternate
function
TISO
| TISO_5 |
Alternate
function
[92]
=}
o]
©
c
1%}
1=
RD
| | B <<
| Q
[
|_w
WRPpoRT PO -
J\ Output latch
(PO_0) +—©) POO/INTP7/
— TI0O5/TO05
WRem PMO
J“ PMO_0
Alternate
function /
| TOSO 5 |
NS TOSO

Note EVbpoo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

PO:
PUO:
PMO:
RD:
TISO:
TOSO:
WRxx:

Port register 0
Pull-up resistor option register 0
Port mode register O

Read signal

Timer input select register 0
Timer output select register 0

Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-2. Block Diagram of P01 and P02
’\/ ote ote
EVop, EVDDON ! s EVDD].N '
WRpu PUO
J“ PUO_1, PUO_2 ) | E
TISO
TISO_4, TISO_6
Alternate
function
(2]
=
o)
©
£
g
= RD
| | H <<
| Q
[}
E
WRPpoRT PO —
Qutput latch
(PO_1, PO_2) —O P01/TI04/TO04,
P02/TI06/TO06
WRem PMO
PMO_1, PMO_2
Alternate
function
TOS0_4, TOS0_6
A TOSO0

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

PO:
PUO:
PMO:
RD:
TISO:
TOSO:
WRxx:

Port register 0
Pull-up resistor option register 0
Port mode register 0
Read signal

Timer input select register 0
Timer output select register 0
Write signal
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

Figure 4-3. Block Diagram of P03

EVop, EVDDONme, EVobp1

DR

Selem

e

© P03

Note EVboo, EVop1 are 78KOR/FG3 only

PO:
PUO:
PMO:
RD:
WRxx:

Port register 0
Pull-up resistor option register 0

M\
WRpu PUO
J\ PUO_3
%)
>
2
©
c
]
£
RD
WRporT PO
J\ Output latch
(PO_3)
WRpm PMO
J\ PMO_3
N\

Port mode register O

Read signal
Write signal

Note
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS
4.2.2 Portl
78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P10/INTP4" Y Note 2 Note 2 | Note 2 V Note 2 J Note 2 \
TI00/SCK10/
LTxD1/CTxD/
TOO00
P11/INTP5""® %/ Note 2 Note 2 | Note 2 N Note 2 \ Note 2 v
TI02/S110/LRXD1/
CRXD/INTPLR1/
TOO02
P12/INTP3/TI16/ y
S010/TO16
P13/TI04/LTXDO/ v
TO04
P14/TI06/LRxDO/ v
INTPLRO/TO06
P15/TI10/SO00/ x/
TO10
P16/TI12/SI00/ v
TO12
P17/TI14/SCKO0/ v
TO14
Notes 1. INTP4 pin: 78KOR/FB3 only

2. CTxD, CRxD pins are not mounted. Port functions other than CTxD and CRxD as well as shared functions are

provided.
3. INTP5 pin: 78KOR/FB3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted

RO1UHO0007EJO600 Rev.6.00

Aug 31, 2012

RENESAS

195



78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

Port 1 is an 1/O port with an output latch. Port 1 can be set to the input mode or output mode in 1-bit units using port

mode register 1 (PM1). When the P10 to P17 pins are used as an input port, use of an on-chip pull-up resistor can be

specified in 1-bit units by pull-up resistor option register 1 (PU1).

This port can also be used for external interrupt request input, CAN data I/O, serial interface data I/O, clock 1/0O, and

timer 1/O.

Reset signal generation sets port 1 to input mode.
Figures 4-4 to 4-25 show block diagrams of port 1.

Cautions 1. To use P10/INTP4/TI00/SCK10/TO00/LTxD1/CTXD,
P11/INTP5/T102/S110/LRXD1/CRxD/INTPLR1/TO02, P12/INTP3/T116/SO10/ TO16,
P15/T110/SO00/TO10, P16/T112/SI00/TO12, or P17/TI14/SCK00/TO14 as a general-purpose port,
note the serial array unit setting. For details, refer to Table 11-8. Relationship Between Register
Settings and Pins (Channel 0 of Unit 0: CSI00, STSCSIO0 = 0) and Table 11-11. Relationship
Between Register Settings and Pins (Channel 0 of Unit 1: CSI10).

2. To use P10/INTP4/TI00/SCK10/TO00/LTxD1/CTxD,
P11/INTP5/T102/S110/LRXD1/CRxD/INTPLR1/TO02, P12/INTP3/T116/SO10/TO16,
P13/TI04/LTxD0/TO04, P14/T106/LRxDO/INTPLRO/TO06, P15/T110/SO00/TO10, P16/T112/SI00/TO12,
or P17/TI14/SCK00/TO14 as a general-purpose port, configure bits 0, 2, 4 and 6 (TO00, TO02, TO04,
TOO06) of timer output register 0 (TOO), bits 0, 2, 4, and 6 (TO10, TO12, TO14, TO16) of timer output
register 1 (TO1), bits 0, 2, 4 and 6 (TOEO_0O, TOEO_2, TOEO_4, TOEO_6) of timer output enable
register 0 (TOEO), and bits 0, 2, 4, and 6 (TOE1_0, TOE1_2, TOE1 4, TOE1_6) of timer output
enable register 1 (TOE1) to “0”, which is the same as their default status setting.

3. The shaded pins are provided at two ports. Select either port by using the corresponding
register.
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-4. Block Diagram of P10 (78KOR/FB3)
™M EVop
WRepu PU1
J\ PUL1 0 E
)O—l P-ch
Alternate
function
Alternate
function
g Alternate
= function
©
£ RD
15 |T
£ S .
& | g <<
5]
E
WRporT P1 —
J\ Output latch
(P1_0) —©O P1O/INTP4/TIOO/
TOO0O0/LTxD1/
WRepm PM1 SCK10
L PM1_0
Alternate
function
Alternate
function
Alternate
function
N\
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
RD: Read signal
WRxx: Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-5. Block Diagram of P10 (78KOR/FC3, 78KOR/FE3)

M\ EVop

WRpu PU1
J\ PU1 0 ) - | E P-ch

Alternate
function

Alternate
function

RD

L |
|

|| Selector |

WRporT P1

Output latch
(P1_0) e P10/T100/TO00/

— CTxD/LTxD1/
SCK10

Internal bus

WReM PM1

PM1_0

Alternate
function

Alternate
function

STS

Alternate
function

Alternate
function

0

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1: Port register 1

PU1: Pull-up resistor option register 1

PM1:  Port mode register 1

RD: Read signal

STSEL: Serial communication pin select register
WRxx: Write signal
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

Figure 4-6. Block Diagram of P10 (78KOR/FE3, 78KOR/FF3)

Note EVbpoo, EVop1 are 78KOR/FG3 only

M™M EVob, EVDDone, EVDD1Nme
WRepu PU1
’L PU1_ 0
f B
Alternate
function
TISO
TISO O
Alternate
function
RD
& | g o Po<%
| <
k
§ WReroRT P1 —
3 Output latch
= (P1_0) P10/TI00/TO00/
— CTXD/LTXD1/
WRem PM1 SCK10
PM1_0
Alternate
function
Alternate
function o
STSEL | STSLIN1
Alternate
function
Alternate
function /
TOS0 0
TOSO
4

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PUL:
PML1:
RD:
STSEL:
TISO:
TOSO:
WRxx:

Port register 1
Pull-up resistor option register 1
Port mode register 1
Read signal

Serial communication pin select register

Timer input select register 0

Timer output select register 0
Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-7. Block Diagram of P11 (78KOR/FB3)

N\ EVoo
WRepu PU1
Jﬁ PU1 1 ) | E
P-ch
Alternate
function
Alternate
function
Alternate
» function
]
o]
©
£
]
c Alternate
function
RD
I | H f
| Q
5]
E
WRproRT P1 -
Outputlatch —O) P11/INTP5/
(P1.1)
TI02/S110/
WRen PM1 _Il__g)églllNTPLRll
PM1_1
Alternate
function
%
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
RD: Read signal
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

WRpu

Figure 4-8. Block Diagram of P11 (78KOR/FC3, 78KOR/FE3)

PU1

Internal bus

RD

&

EVop

t

PUL 1

Alternate
function

STSEL

Alternate

I

D

function

Alternate

function

Alternate
function

STSEL

Alternate
function

WRpoRrT

&

P1

WRpm

Output latch

|| Selector |/ \ I.’ \

(P1_1)

PM1

N\

PM1_1

Alternate

function

P-ch

—O P11/TI02/SI10/

CRxD/LRxD1/
INTPLR1/TO02

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PU1:
PM1:
RD:

STSEL:
WRxx:

Port register 1
Pull-up resistor option register 1
Port mode register 1

Read signal

Write signal

Serial communication pin select register
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS
Figure 4-9. Block Diagram of P11 (78KOR/FF3, 78KOR/FG3)
M\ EVop, EVDDONm s EVDD1Nme
WRpu PU1
J“ PUL 1 ) |E
Alternate
function >
STSEL
Alternate
function
TISO
| TISO 2 |
Alternate
function
[2])
>
o]
©
= Alternate
(O] .
£ function o
STSEL
Alternate
function
RD
& | H |
Q
| |_w
(%)
WRporT P1 —
J\ Output latch
(P1_1) —©) P11/TI02/SI110/
— CRXxD/LRxD1/
WRen PML INTPLR1/TO02
PM1_1
Alternate
function /
[[Toso 2 |
N\ TOSO

Note EVbpo, EVob1 are 78KOR/FG3 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:

PU1:
PM1:

Port register 1
Pull-up resistor option register 1
Port mode register 1

RD:
STSEL:
TISO:
TOSO:
WRxx:

Read signal

Serial communication pin select register

Timer input select register 0
Timer output select register 0

Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-10. Block Diagram of P12 (78KOR/FB3, 78K0OR/FC3)

M\ EVop
WRepu PU1
J\ PU1 2
: D
Alternate
function
Alternate
function
[2]
>
o]
©
% RD
2L | H r
3
| ©
|_m
WRPpoORT P1 —
J\ Output latch
(P1_2) +—O) P12/INTP3/
TI16/SO10/TO16
WReMm PM1
J“ PM1_2
Alternate
function
Alternate
function
N\
P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-11. Block Diagram of P12 (78KOR/FE3)
N\ EVop
WRepu PU1
PU1_2 ) | E boch
IPSELO
| IPS03 |
Alternate
function
Alternate
function
é RD
- S ,
el | H o<l
2 | |_B
i (%]
WRPpORT P1 —
J\ Output latch
(P1_2) +—©) P12/INTP3/TI16/
S010/TO16
WRemMm PM1
J“ PM1_2
Alternate
function
Alternate
function
N\

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0

P1:
PU1:
PM1:
RD:
WRxx:

Port register 1

Pull-up resistor option register 1

Port mode register 1
Read signal
Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-12. Block Diagram of P12 (78KOR/FF3, 78KOR/FG3)

M\ EVop, EVDDONO!E, EVoo:"*
WRepu PU1
PUL 2 ) | E bch
IPSELO
| IPS03 |
Alternate
function
TIS1
[T1s16 |
Alternate
function
é RD
o S ,
- | H o<l
e | I_B
£ N
WRPpoRT P1 —
J\ Output latch
(P1.2) —O P12/INTP3/TI16/
— S010/TO16
WRemMm PM1
J“ PM1_2
Alternate
function
Alternate
function /
[ Tosi6 |
% TOS1

Note EVbpoo, EVop1 are 78KOR/FG3 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0
P1: Port register 1

PU1: Pull-up resistor option register 1

PM1: Port mode register 1

RD: Read signal

TIS1:  Timer input select register 1

TOS1: Timer output select register 1

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-13. Block Diagram of P13 (78KOR/FB3, 78KOR/FC3, 78KOR/FE3)
(N EVoo
WRpu PU1
) PU1_3 :)Q—l [= pen
Alternate
function
3
o]
©
g RD
D B P/ Y e
| |_6
n
WRPpoRrT P1 -
Output latch
(P1_3) —©) P13/TI04/
LTxD0/TO04
WRpm PM1
J“ PM1_3
Alternate
function
Alternate
function
N
P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-14. Block Diagram of P13 (78KOR/FF3, 78KOR/FG3)
N\ EVop, EVDDONme, EVoo1 "
WRpu PU1
J\ PU1 3
— B e
TISO
| TISO 4 |
Alternate
function
(2]
>3
o]
©
c
3}
= RD
| | H <<}
| <@
Q
3
WRpoRT P1 -
J\ Output latch
(P1_3) —O) P13/TI04/
LTxDO/TO04
WRpwMm PM1
PM1_3
Alternate
function
Alternate
function /
[_Toso 4 |
N TOSO

Note EVbbo, EVbp1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

TISO:  Timer input select register 0
TOSO0: Timer output select register 0
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-15. Block Diagram of P14 (78KOR/FB3, 78KOR/FC3, 78KOR/FE3)
aVv, EVob
WRpu PU1
PU1_4 :)O—| E b.ch
Alternate
function
Alternate
function
3
a Alternate
g RD function
QL
£ —
i | H oL ko<%
| Q
[0}
WRPpoRT I_U)
P1 -
J\ Output latch
(P1_4) —O P14/TI06/
LRxDO/INTPLRO/
WRem oML TOO06
J“ PM1_4
Alternate
function
N\
P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

WRxx: Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-16. Block Diagram of P14 (78KOR/FF3, 78KOR/FG3)

Note

EVoo, EVDDDNme, EVob1

M\
WRpu PU1
e D
_ P-ch
Alternate
function
TISO
| TISO_6 |
Alternate
function
é’ Alternate
= function
£
(]
=
RD
& | H |
| Q
]
I_U)
WRPpORT P1 I
J\ Output latch —O) P14/TI06/
P1 4
(P1_4) LRxDO/
. o INTPLRO/TO06
J\ PM1_4
Alternate
function /
| TOSO0 6 |
N\ TOSO

Note EVbbo, EVbp1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

TISO:  Timer input select register O
TOSO0: Timer output select register O
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-17. Block Diagram of P15 (78KOR/FB3 (30-pin products))
Y
EVop
WRpu PU1
J\ PU1_5 E
— k% P-ch
Alternate
function
2]
=]
e}
]
aE) RD |—
£ g |
I | : <<}
[
E
WRPORT P1 -
Output latch
(P1.5) —©) P15/TI10/
SO00/TO10
WRem PM1
PM1_5
Alternate
function
Alternate
function
I~ SSl contorol signal
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
RD: Read signal
WRxx: Write signal
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

Figure 4-18. Block Diagram of P15 (78KOR/FB3 (32-pin products), 78KOR/FC3, 78KOR/FE3)

EVoo

-

P-ch

M\
WRPpu PU1
J\ PU1 5
Alternate
function
8
2 RD ~
2. | | Z
i} | %
£ |_m
WRpoRrT P1 I
Output latch
(P1_5)
WRpM PM1
J“ PM1_5
Alternate
function /
|STSCSI00 I
STSEL
Alternate
function
N\ SSI contorol signal

—O p1s/TI10/

S000/TO10

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PU1:
PM1:

STSEL:

RD:
WRxx:

Port register 1
Pull-up resistor option register 1
Port mode register 1
Serial communication pin select register

Read signal
Write signal

RO1UHO0007EJO600 Rev.6.00

Aug 31, 2012

RENESAS

211



CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-19. Block Diagram of P15 (78KOR/FF3, 78KOR/FG3)
(M EVoo, EVDDDNme, EVDD1Nme
WRpu PU1
J“ PUL5 ): |E P-ch
TIS1
[[Tisio ]
Alternate
function
(2]
>
o]
©
% RD |_
< S ,
& | g o<
[}
E
WRpORT P1 —
J\ Output latch
(P1.5) *—©O) P15/TI10/
S000/TO10
WRemM PM1
PM1_5
Alternate
function
|STSCSIOO|
STSEL
Alternate
function /
[ Tos1 o |
_ TOS1
N\ SSI contorol signal

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1: Port register

1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

STSEL: Serial communication pin select register
TIS1:  Timer input select register 1
TOS1: Timer output select register 1

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-20. Block Diagram of P16 (78KOR/FB3 (30-pin products))
M\ EVop
WRpu PUl
PU1_6 ) |E p-ch
Alternate
function
Alternate
function
[%2]
>
o]
B
g RD
1T B
| |_2
]
n
WRPpoRT P1 -
J\ Output latch
(P1_6) —© P16/TIL2/
S100/TO12
WRem PM1
PM1_6
Alternate
function
0
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
RD: Read signal
WRxx: Write signal
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

Figure 4-21. Block Diagram of P16 (78KOR/FB3 (32-pin products), 78KOR/FC3, 78KOR/FE3)

EVoo

Dk

P-ch

M\
WRpu PU1
J\ PU1_6
Alternate
function
STSEL
|STSCSI00 |
Alternate
function
1]
>
o)
©
EE) RD
c
=3 |
l I_E
0
WRPpoRrT P1 —
J\ Output latch
(P1_6)
WRem PM1
PM1_6
Alternate
function
N\

—O) P16/TI12/
SI100/TO12

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PU1:
PM1:
RD:
STSEL:
WRxx:

Port register 1
Pull-up resistor option register 1
Port mode register 1

Read signal

Serial communication pin select register

Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-22. Block Diagram of P16 (78KOR/FF3, 78KOR/FG3)
M\
EVop, EVDDoNOte, EVoo1
WRpu PU1
PU1_6 ): |E poch
T1S1
[[Tisi2 ]
Alternate
function
STSEL
STSCSI00
Alternate
function
[%2]
=
Qo
©
c
19}
£
RD
| | H <<
| Q
[
|_m
WRPORT P1 -
Output latch
(P1_6) —O P16/TI12/
SI100/TO12
WRpmM PM1
J\ PM1_6
Alternate
function /
[[Tos1 2 |
TOS1
0 %

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1: Port register

1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

STSEL: Serial communication pin select register

TIS1:  Timer input select register 1

TOS1: Timer output select register 1

WRxx: Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-23. Block Diagram of P17 (78KOR/FB3 (30-pin products))

M\ EVob
WRpu PU1
J\ PUL_7 ) | E p-ch
Alternate
function
Alternate
function
[2]
a
©
= RD
15 |T
= oS .
| | - <<
<]
K
WRpoRT P1 —
J\ Output latch
(P1_7) —©) P17/TI14/
SCKO00/TO14
WRpm PM1
J‘ PM1_7
Alternate
function
Alternate
function
0
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
RD: Read signal
WRxx: Write signal
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

Figure 4-24. Block Diagram of P17 (78KOR/FB3 (32-pin products), 78KOR/FC3, 78KOR/FE3)

b
STSEL

EVop

¥

@

(A
WRepu PU1
J\ PU1 7
|STSCSIOO |
Alternate
function
Alternate
function
[2]
>
o)
©
£
Q
c RD
l |_E
(%]
WRpoRT P1 —
J\ Output latch
(P1_7)
WRpmMm PM1
J“ PM1 7
Alternate
function /
|STSCSIOO |
STSEL
Alternate
function
N\

P17/T114/
SCK00/TO14

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PU1:
PM1:
RD:
STSEL:
WRxx:

Port register 1
Pull-up resistor option register 1

Port mode r
Read signal

egister 1

Serial communication pin select register

Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-25. Block Diagram of P17 (78KOR/FF3, 78KOR/FG3)
B EVob, EVDDoNote, EVoo:"
WRepu PU1
PUL 7 ) |E boch
STSEL
|STSCSWO|
Alternate
function
TIS1
[[Tis1a ]
Alternate
function
(2]
]
o)
©
=
[J)
)= RD
& | H oL ko<%
| Q
[
E
WRproRT P1 —
J\ Output latch
(P1_7) ©) P17/TI14/
SCK00/TO14
WRpm PM1
PM1_7
Alternate
function
|STSCSIOO|
STSEL
Alternate
function
[ Tos1 4 |
N\

TOS1

Note EVbbo, EVbp1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P1:
PUL:
PM1:
RD:
STSEL:
TIS1:
TOS1:
WRxx:

Port register 1
Pull-up resistor option register 1

Port mode r
Read signal

egister 1

Serial communication pin select register
Timer input select register 1
Timer output select register 1

Write signal
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

4.2.3 Port 3
78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P30/INTP2/SSI00/ \ v v \/ \ \ \ v v
TI01/TO01
P31/INTP2/TI11/ - v v N N «/ S v v
STOPST/TO11
P32/INTP4/TIL8/ - v v v v v v v v
TO13

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

Port 3 is an 1/O port with an output latch. Port 3 can be set to the input mode or output mode in 1-bit units using port
mode register 3 (PM3). When the P30 to P32 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 3 (PU3).

This port can also be used for external interrupt request input, serial interface chip select input, timer 1/0, and STOP

status output.

Reset signal generation sets port 3 to input mode.
Figures 4-26 to 4-33 show block diagrams of port 3.

Cautions 1. To use P30/INTP2/SSI00/TI01/TO01 as a general-purpose port, note the serial array unit setting.
For details, refer to Table 11-8. Relationship Between Register Settings and Pins (Channel 0 of
Unit 0: CSI00, STSCSIO0 = 0).
To use P30/INTP2/SSI00/TI01/TO01, P31/INTP2/TILL/STOPST/TO11, P32/INTP4/TII3/TO13 as a
general-purpose port, configure bits 1 (TO01) of timer output register 0 (TO0) and bits 1 and 3
(TO11 and TO13) of timer output enable register 1 (TO1) and bit 1 (TOEO_1) of timer output enable
register 0 (TOEQ) and bits 1 and 3 (TOE1_1 and TOE1_3) of timer output enable register 1 (TOE1)
to “0”, which is the same as their default status setting.

The shaded pins are provided at two ports.

register.

Select either port by using the corresponding

RO1UHO007EJO600 Rev.6.00
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-26. Block Diagram of P30 (78KOR/FB3 (30-pin products))

EVop

WRepu PU3 g
J\ PU3_0 ) | E P-ch

Alternate
function

Alternate
function

Alternate
function

RD

Internal bus

97

| Sel

WRporT P3

Output latch
(P3_0)

—O P30/INTP2/
SSI00/TI01/TO01

WRpM PM3

PM3_0

Alternate
function

P3: Port register 3

PU3: Pull-up resistor option register 3
PM3:  Port mode register 3

RD: Read signal

WRxx: Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS
<R> Figure 4-27. Block Diagram of P30 (78KOR/FB3 (32-pin products))
M\ EVob
WReru PU3
J\ PU3_0
— B
STSEL
|STSCSIOO|
Alternate
function
Alternate
function
3
2 Alternate
© .
c function
]
£ RD
| | H |
(3]
| |_6
n
WRPpoRT P3 -
Output latch
(P3_0) O P30/INTP2/
SSI00/TI01/
WRem PM3 LSt
PM3_0
Alternate
function
N\
P3: Port register 3
PU3: Pull-up resistor option register 3
PM3:  Port mode register 3
RD: Read signal
WRxx: Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-28. Block Diagram of P30 (78KOR/FC3, 78K0OR/FE3)

M\ EVob

WRpu PU3
J\ PU3 0 E
- }O—l P-ch
STSEL

|STSCSIOO|

Alternate
function
IPSELO
| IPS02 |
Alternate
function
[2]
>
=2 Alternate
< .
c function
]
€ RD
| | H |
@
| |_w
n
WRPpoRT P3 .-
Output latch
(P3_0) —O) P30/INTP2/
SSI00/TI01/
WRpm PM3 LSt
PM3_0
Alternate
function
N\

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0
P3: Port register 3

PU3: Pull-up resistor option register 3

PM3:  Port mode register 3

RD: Read signal

STSEL: Serial communication pin select register
WRxx: Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-29. Block Diagram of P30 (78KOR/FF3, 78KOR/FG3)

Note

EVop, EVDDONme, EVobp1

M\
WRpru PU3
J“ PU3 0
: B
STSEL
|STSCSIOO|
Alternate
function
IPSELO
| IPS02 |
Alternate
function
TISO
[Tiso 1 ]
1 Alternate i
= unction
£
[J]
£
RD
S | H oL ko<%
| Q
[}
|_m
WRepoRT P3 —
J\ Output latch
(P3.0) +—O P30/INTP2/
SSI00/T101/TO01
WRpM PM3
PM3_0
Alternate
function /
[[Toso 1 |
NS TOSO

Note EVbbo, EVbp1 are 78KOR/FG3 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0
P3: Port register 3

PU3: Pull-up resistor option register 3

PM3:  Port mode register 3

RD: Read signal

STSEL: Serial communication pin select register
TISO:  Timer input select register 0

TOSO0: Timer output select register O

WRxx: Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-30. Block Diagram of P31 (78KOR/FC3)

(1 EVop

WRepu PU3
J\ PU3_1 E
~ )O—l P-ch
IPSELO

| 1PS02 |

Alternate
function

TIS1
| TIS1 1 |
Alternate
function
é RD |—
= 5 ,
- | : <<
g | |_E
= (%]
WRporT P3 —
J\ Output latch
(P3_1) o) P31/INTP2/
TI11/STOPST/TO11
WRpm PM3
PM3_1
Alternate
function
Alternate
function /
[[Tos1 1 |
A, TOS1

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0
P3: Port register 3

PU3: Pull-up resistor option register 3

PM3:  Port mode register 3

RD: Read signal

TIS1:  Timer input select register 1

TOS1: Timer output select register 1

WRxx: Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS
Figure 4-31. Block Diagram of P31 (78KOR/FE3, 78KOR/FF3, 78KOR/FG3)
(M EVoo, EVDDONme, EVDDlee
WRepu PU3
J“ PU3_ 1
— i
IPSELO
| IPS02 |
Alternate
function
TIS1
TIS1_ 1
Alternate
function
9 RD
o] —
—_ [} Y
| - | H o<
2 | |_E
= (%]
WRporT P3 —
J\ Output latch P31/INTP2/
P31 {)
=) TI11/STOPST/
WRpm PM3 o
J“ PM3_1
Alternate
function /
| STPSEL I
STPSTC
Alternate
function /
[[Tos1 1 |
-~ TOS1

Note EVbbo, EVbp1 are 78KOR/FG3 only
Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO:
P3:
PU3:
PM3:
RD:

STPSTC:

TIS1:
TOS1:
WRxx:

External interrupt input pin selection register 0
Port register 3
Pull-up resistor option register 3

Port mode register 3

Read signal

STOP status output control register

Timer input select register 1
Timer output select register 1
Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-32. Block Diagram of P32 (78KOR/FC3, 78K0OR/FE3)
M\ EVop
WReru PU3
L PU3 2 ): |E P-ch
Alternate
function
Alternate
function
1]
a
T
c
8
=
RD
] | H <} <}
| 9
Q
K
WRPORT P3 I
Output latch
(P3_2) *—O P32/INTP4/
TI13/TO13
WRpm PM3
PM3_2
Alternate
function
N\
P3: Port register 3
PU3: Pull-up resistor option register 3
PM3:  Port mode register 3
RD: Read signal
WRxx: Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-33. Block Diagram of P32 (78KOR/FF3, 78KOR/FG3)

0 Note

EVoo, EVDDON ‘e, EVob1

M\
WRpu PU3
J\ PU3_2
- Dl
Alternate
function
TIS1
| TIS1_3 |
Alternate
function
[%2]
>
Qo
©
£
[}
E
RD
& | H ,
| Q@
Q
|_w
WRPpORT P3 —
J\ Output latch
(P3_2) +—O P32/INTP4/
TI13/TO13
WRemMm PM3
J\ PM3_2
Alternate
function /
| TOS1 3 |
N\ TOS1

Note EVbpo, EVob1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P3: Port register 3

PU3: Pull-up resistor option register 3
PM3:  Port mode register 3

RD: Read signal

TIS1:  Timer input select register 1
TOS1: Timer output select register 1
WRxx: Write signal
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

4.2.4 Port4
78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P40/TOOLO/TI0S/ \ v v x/ \ \ v v N
TOO05
P41/TOOL1/TIO7/ v v v v v v v v N
TOO07
P42/TxD2/SCL20 - - - - Note v v
P43/RxD2/ - - - - Note v v N
SDA20/INTPR2
P44/TI07/TO07 - - - _ _ _ J N N
P45/TI10/TO10 - - - _ _ _ N N N
P46/TI12/TO12 - - - - _ _ N N N
P47/INTP8 - - _ _ _ _ N N N

Note 4PD78F1818 to 78F1820 are provided
uPD78F1821 and 78F1822 are provided with port functions (P42, P43) and shared functions.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark V: Mounted, —: Not mounted

only with port functions

(P42, P43) and not with shared functions.

Port 4 is an 1/O port with an output latch. Port 4 can be set to the input mode or output mode in 1-bit units using port
mode register 4 (PM4). When the P40 to P47 pins are used as an input port, use of an on-chip pull-up resistor can be

specified in 1-bit units by pull-up resistor option register 4 (PU4)

Note

Output from the P42 and P43 pins can be specified as N-ch open-drain output (Voo tolerance) in 1-bit units using port

output mode register 4 (POM4).

This port can also be used for external interrupt request input, serial interface data I/O, clock I/O, flash memory

programmer/debugger data 1/0, and timer I/O.

Reset signal generation sets port 4 to input mode.
Figures 4-34 to 4-44 show block diagrams of port 4.

Note When a tool is connected, the P40 and P41 pins cannot be used to a pull-up resistor.

(Caution is given on the next page.)
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

Cautions 1.

When atool is connected, the P40 pin cannot be used as a port pin.
When the on-chip debug function is used, P41 pin can be used as follows by the mode setting on
the debugger.

1-line mode: can be used as a port (P41).

2-line mode: used as a TOOL1 pin and cannot be used as a port (P41).

To use P42/TxD2/SCL20, or P43/RxD2/SDA20/INTPR2 as a general-purpose port, note the serial
array unit 2 setting. For details, refer to Table 11-13 Relationship Between Register Settings and
Pins (Channel 0 of unit 2: UART2 transmission, 11G20) and Table 11-14. Relationship between
register settings and pins (Channel 1 of unit 2: UART2 reception).

To use P40/TOOLO/TIOS/TO05, P41/TOOL1/TIO7/TO07, P44/TI07/TO07, P45/TI10/TO10 or
P46/TI12/TO12 as a general-purpose port, configure bits 5 and 7 (TO05, TO07) of timer output
register 0 (TOO) and bits 0 and 2 (TO10, TO12) of timer output register 1 (TO1) and bits 5 and 7
(TOEO_5, TOEO_7) of timer output enable register 0 (TOEOQ) and bits 0 and 2 (TOE1_0, TOE1_2) of
timer output enable register 1 (TOEL1) to “0”, which is the same as their default status setting.

The shaded pins are provided at two ports. Select either port by using the corresponding
register.
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-34. Block Diagram of P40 (78KOR/FB3, 78KOR/FC3 (40-pin products))
M\ EVop
WRpu PU4
Alternate
function
Alternate
function
2]
>
o)
©
g RD
=L | H <<l
L
(]
n
WRpoRrT P4 —]
J\ Output latch =
(P4_0) ﬁ]‘i} 8 O PaorTooLor
— L % TIO5/TO05
WRpm PM4 )]
J\ PM4_0
Alternate
function
Alternate
function
N\
P4: Port register 4

PU4: Pull-up resistor option register 4
PM4:  Port mode register 4

RD: Read signal

WRxx: Write signal
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

Figure 4-35. Block Diagram of P40 (78KOR/FC3 (48-pin products), 78KOR/FE3, 78K0R/FF3, 78KOR/FG3)

D

Note

EVop, EVDDONme, EVobp1

R

+—O) P40/TOOLO/
TIO5/TO05

Selector

M\
WRepu PU4
J\ PU4 0
Alternate
function
TISO
| TISO_ 5 |
Alternate
function
2]
)
fe)
©
£
[0}
E
RD
| |_6
n
WRpoRT P4 —
J\ Output latch
(P4_0)
WRem PM4
J\ PM4_0
Alternate
function
| TOSO0 5 I
TOSO0
Alternate
function
N\

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P4:
PU4:
PM4:
RD:
TISO:
TOSO:
WRxx:

Port register 4
Pull-up resistor option register 4

Port mode r
Read signal

egister 4

Timer input select register 0
Timer output select register 0

Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-36. Block Diagram of P41 (78KOR/FB3, 78KOR/FC3, 78KOR/FE3)

N\ EVop
WRpru PU4
Jﬁ PU4_1 ) | E
P-ch
Alternate
function
Alternate
function
2] RD
o] —_
il ) | H e
8 | |_a
£ n
WRepoRT P4 —
¢ O“ffa’iit I1a)tCh i} 8 [-4-© PavTooL/
— % TIO7/TO07
WRpm PM4 (]
J“ PM4_1
Alternate
function
Alternate
function
0 %
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
RD: Read signal
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-37. Block Diagram of P41 (78KOR/FF3, 78KOR/FG3)
M\ EVop, EVDDONme, EVDDlNme
WRepu PU4
J\ PU4_1
— B B
Alternate
function
TISO
[Tiso 7 ]
Alternate
function
1]
)
fe]
©
c
g
k=
RD
| | H <} <
| Q
[}
E
WRpoRT P4 —
J\ Output latch N
(P4_1) £ O P41TOOL1/
— % TI07/TO07
WRem PM4 @
J“ PM4_1
Alternate
function
| TOSO0 7 |
TOSO
Alternate
function
0 %

Note EVbpo, EVob1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P4.
PU4:

PM4:

RD:
TISO

TOSO:
WRxx:

Port register 4
Pull-up resistor option register 4

Port mode register 4

Read signal
: Timer input select register 0

Timer output select register 0
Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-38. Block Diagram of P42 (uPD78F1818 to 78F1820 of 78KOR/FE3)
M\
EVop
WJF:PU PU4
PU4 2 D@ |[= P-cn
9 RD
Q —
— o
-\ | A <
; | 3
£ [0
WRpoRrT P4 —]
J\ Output latch
(P4.2) © P42
WRPpom POM4
J‘ POM4_2
WRepwMm PM4
J\ PM4_2
0 %
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
POM4: Port output mode register 4
RD: Read signal
WRxx: Write signal
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78KOR/Fx3

CHAPTER 4

PORT FUNCTIONS

Figure 4-39. Block Diagram of P42 (uPD78F1821, 78F1822, 78F1831 to 78F1835 of 78KOR/FE3, 78KOR/FF3,

78KOR/FG3)

EVop, EVDDON

B

| Sel

ote Note

, EVbb1

© P42/TxD2/

Note EVboo, EVob1 are 78KOR/FG3 only

P4:
PU4:
PM4:
POM4:
RD:
WRxx:

M\
WRru PU4
Jﬁ PU4_2
Alternate
function
RD
WRporT P4
gl L
2 Output latch
T (P4_2)
£
]
= WRprom POM4
J“ POM4 2
WRemM PM4
J\ PM4 2
Alternate
function
Alternate
function
N\

Port register 4
Pull-up resistor option register 4
Port mode register 4

Port output mode register 4

Read signal
Write signal

SCL20
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-40. Block Diagram of P43 (uPD78F1818 to 78F1820 of 78KOR/FE3)
M\
EVob
WRepu PU4
PU4_3 ) I P-ch
é RD
Tl | H <<
5 | |_—
£ n
WRpoRrT P4 -
J\ Output latch
(P4_3) O P43
WRrom POM4
J\ POM4_3
WRpm PM4
J“ PM4_3
N/
P4: Port register 4

PU4: Pull-up resistor option register 4
PM4:  Port mode register 4

POM4: Port output mode register 4
RD: Read signal

WRxx: Write signal
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

Figure 4-41. Block Diagram of P43 (uPD78F1821, 78F1822, 78F1831 to 78F1835 of 78KOR/FE3, 78KOR/FF3,

78KOR/FG3)

Note

EVoo, EVDDone, EVob1

e

D

A

| © P43/RxD2/
SDA20/INTPR2

M\
WRepu PU4
J\ PU4_3
Alternate
function
Alternate
function
Alternate
function
(2]
>
o]
©
c
i) RD
L
| |_B
n
WRporT P4 -
J\ Output latch
(P4_3)
WRPpom POM4
J\ POM4_3
WRem PM4
J\ PM4_3
Alternate
function
N\

Note EVboo, EVop1 are 78KOR/FG3 only

P4:
PUA4:
PM4:
POM4:
RD:
WRxx:

Port register 4

Pull-up resistor option register 4
Port mode register 4

Port output mode register 4
Read signal

Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-42. Block Diagram of P44
aVv, EVob, EVbpoNote, EVppiNote
WRepu PU4
J\ PU4_4
: D e
Alternate
function
TISO
[Tiso 7 ]
Alternate
function
1]
>
Ke]
©
<
I3 RD
£ -
| | H |
Q
| |_<v
(%)
WRPpoRrT P4 —
J\ Output latch
(P4_4) —@ P44/T107/TO07
WRpm PM4
J“ PM4_4
Alternate
function /
| TOSO0 7 |
S TOSO

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P4:
PU4:
PM4:
RD:
TISO:
TOSO:
WRxx:

Port register 4
Pull-up resistor option register 4

Port mode register 4
Read signal

Timer input select register 0
Timer output select register 0
Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-43. Block Diagram of P45 and P46
’\/ ote jote
EVop, EVDDoN ' , EVDD1N '
WReu PU4
J\ PU4_5, PU4_6 ) | E
TIS1
TIS1 0, TIS1 2
Alternate
function
(2]
>
o]
©
c
k5 RD
= 5
| | H |
| Q
[
E
WRPpoRrT P4 -
Qutput latch
(P4_5, P4_6) *—O P45/TI10/TO10,
P46/TI112/TO12
WRpM PM4
PM4 5, PM4_6
Alternate
function
TOS1 0, TOS1 2
N\ TOS1

Note EVbbo, EVbp1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P4:
PU4:
PM4:
RD:
TIS1:
TOS1:
WRxx:

Port register 4
Pull-up resistor option register 4
Port mode register 4
Read signal

Timer input select register 1
Timer output select register 1
Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-44. Block Diagram of P47

Note

M EVoo, EVDDone, EVobp1

WRpu PU4
J\ PU4 7 ) . | E P-ch

%) Alternate
>S5 .
2 function
©
c
[J]
E
RD
& | H oL ko<%
| Q
[}
I_w
WRpoRrT P4 -
J\ Output latch |
(P4.7) © P47/NTP8
WRemM PM4
J“ PM4_7
N\

Note EVboo, EVop1 are 78KOR/FG3 only

P4: Port register 4

PU4: Pull-up resistor option register 4
PM4:  Port mode register 4

RD: Read signal

WRxx: Write signal
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78KOR/Fx3

CHAPTER 4 PORT FUNCTIONS

4.2.5 Port5
78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P50/INTP3/TI20/ - - - - v v v v v
TO20
P51/TI21/TO21 - . - _
P52/TI22/ - - - _ N N N
STOPST/TO22
P53/T123/TO23 - - - - v v v v v
P54/TI11/TO11 - - - - _ _ N N N
P55/TI113/TO13 - - - _ _ _ N N N
P56/TI115/TO15 - - - - - _ N N N
P57/TI17/TO17 - - - - , _ N N N

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

Port 5 is an 1/O port with an output latch. Port 5 can be set to the input mode or output mode in 1-bit units using port

mode register 5 (PM5). When the P50 to P57 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 5 (PU5).
This port can also be used for external interrupt request input, timer 1/0, and STOP status output.

Reset signal generation sets port 5 to input mode.
Figures 4-45 to 4-49 show block diagrams of port 5.

Cautions 1.

To use PS50/INTP3/TI20/TO20, P51/TI21/TO21, P52/TI22/STOPST/TO22, P53/TI23/TO23,
P54/TI111/TO11, P55/TI13/TO13, P56/TI15/TO15, or P57/TI17/TO17 as a general-purpose port,
configure bits 1, 3, 5 and 7 (TO11, TO13, TO15, TO17) of timer output register 1 (TO1) and bits 0
to 3 (TO20 to TO23) of timer output register 2 (TO2) and bits 1, 3, 5 and 7 (TOE1_1, TOE1_3,
TOEL1_5, TOE1_7) of timer output enable register 1 (TOE1) and bits 0 to 3 (TOE2_0 to TOE2_3) of
timer output enable register 2 (TOE2) to “0”, which is the same as their default status setting.
The shaded pins are provided at two ports.
register.

Select either port by using the corresponding
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-45. Block Diagram of P50
Y EVop, EVDDONme, EVDD1Nme
WRepu PUS
PU5 0 ) | E p-ch
Alternate
function IPSELO
IPS03
Alternate
function
[92]
)
Qo
©
£
Q
£ RD
1 | H |
| <@
]
E
WRporT P5 —
J\ Output latch
(P5_0) O P50/INTP3/
T120/TO20
WRem PM5
J\ PM5_0
Alternate
function
N\

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

IPSELO: External interrupt input pin selection register 0

P5:
PUS:
PM5:
RD:
WRxx:

Port register 5

Pull-up resistor option register 5

Port mode register 5

Read signal
Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-46. Block Diagram of P51

(M EVop, EVDDONme, EVoo1
WRpu PU5
J“ PU5_1 ) | E
- P-ch
Alternate
function
[%2]
a
T
c
3 RD
= 5
. | H oL #o<%
| 2
)]
E
WRporT P5 __|
J\ Output latch
(P5_1) —O P51/TI21/TO21
WRem PM51
J“ PM5_1
Alternate
function
%
Note EVbbo, EVbp1 are 78KOR/FG3 only
P5: Port register 5
PUS: Pull-up resistor option register 5
PM5:  Port mode register 5
RD: Read signal
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-47. Block Diagram of P52
(M EVob, EVDDoNOte, EVop:
WReru PUS
J\ PU5 2
: B e
Alternate
function
g RD |—
- S L
| - | : <<
g | |_6
£ (%]
WRPORT P5 -
Output latch
(P5_2) —Q) P52/TI22/
STOPST/TO22
WRem PM5
PM5 2
Alternate
function /
| STPSEL I
STPSTC
Alternate
function
N\

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P5: Port register 5
PUS: Pull-up resistor option register 5
PM5: Port mode register 5
RD: Read signal
STPSTC: STOP status output control register
WRxx:  Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-48. Block Diagram of P53

™M EVoo, EVDDOND[Q, EVDDlNme
WRru PU5
PU5_3 ) |E bch
Alternate
function
(2]
>
o)
©
£
o RD
= 5
| | B |
| @
[
|_w
WRPORT P5 —
J\ Output latch
(P5_3) *—O P53/TI23/T023
WRewMm PM5
J“ PM5_3
Alternate
function
N/

Note EVboo, EVop1 are 78KOR/FG3 only

P5: Port register 5

PUS: Pull-up resistor option register 5
PM5:  Port mode register 5

RD: Read signal

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-49. Block Diagram of P54 to P57
M EVop, EVDDONOte, EVooi"™°
WRepu PU5
J\ PUS5_4 to PU5_7
o B e
TIS1
TIS1 1,TIS1 3
TIS1 5, TIS1 7
Alternate )/I
function |
(2]
]
o]
©
c
] RD
= |§
& | g '
Q
| |_w
N
WRporT P5 —]
J\ Output latch
(P5_4to P5_7) %{@ P54/fidl/fo1d,
P55/T113/TO13,
WRepm PM5 P56/TI15/TO15,
J\ P57/TI17/TO17
PM5_4 to PM5_7
Alternate
function
TOS1 1,TOS1 3
I~ TOS1_5,TOS1_7

TOS1

Note EVbpoo, EVob1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P5:
PUS:
PMS5:
RD:
TIS1:
TOS1:
WRxx:

Port register 5
Pull-up resistor option register 5
Port mode register 5
Read signal

Timer input select register 1
Timer output select register 1
Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS
4.2.6 Port6
78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) | (uPD78F18yy) | (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to11 to 17 to 30 to 22 to 35 to 25 to 40
P60/SCKO0/ Note v v v v v v v v
SCL11
P61/SI00/SDA11 Note v v v v v v v v
P62/SO00 Note v v v v v v v v
P63/SS100 Note v v \ N N J J J
P64/TI14/TO14 - - - - - - N N N
P65/TI16/TO16 - - - - - - N N N
P66/TI00/TO00 - - - - - - N N N
P67/TI02/T002 - - - - - - N N N

Note Those are provided in the 32-pin products only.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

Remark +: Mounted, —: Not mounted

Port 6 is an I/O port with an output latch. Port 6 can be set to the input mode or output mode in 1-bit units using port

mode register 6 (PM6). When the P60 to P67 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 6 (PU6).

The output of the P60 to P63 pins is N-ch open-drain output (6 V tolerance).

Input to the P60, P61 and P63 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units

using port input mode register 6 (PIM6).
This port can also be used for serial interface data 1/0, clock I/O, chip select input, and timer I/O.
Reset signal generation sets port 6 to input mode.
Figures 4-50 to 4-56 show block diagrams of port 6.

Cautions 1. To use P60/SCK00/SCL11, P61/SI00/SDA11, P62/SO00, or P63/SSI00 as a general-purpose port,

note the serial array unit setting. For details, refer to Table 11-9. Relationship between register

settings and pins (Channel 0 of unit 0: CSI00, STSCSI00 = 1) and Table 11-12. Relationship

between register settings and pins (Channel 1 of unit 1: CSI11, 11G11).

2. To use P64/TI14/TO14, P65/T116/TO16, P66/TI00/TO00, or P67/T102/TO02 as a general-purpose port,
configure bits 0 and 2 (TO00, TO02) of timer output register 0 (TOO) and bits 4 and 6 (TO14, TO16)
of timer output register 1 (TO1) and bits 0 and 2 (TOEO_0, TOEO_2) of timer output enable register

0 (TOEOQ) and bits 4 and 6 (TOE1_4, TOE1_6) of timer output enable register 1 (TOE1) to “0",

which is the same as their default status setting.

The shaded pins are provided at two ports. Select either port by using the corresponding

register.
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
<R> Figure 4-50. Block Diagram of P60
M\ EVop, EVDDone, EVoo:"
WRepim PIM6
L PIM6_0
WRpu PU6
J\ PU6_0 P-ch
STSEL
|STSCS|00|
Alternate S
function
STSEL
|STSHC11|
Alternate < CMOS
function
) RD [—— 17
Q S
T G TTL
| | E
Q [0}
E |_w 17
WRPpoRT P6 -
Output latch —
(P6_0) — ) +—O) P60/SCK00/
SCL11
WRemM PM6
J\ PM6_0
Alternate
function
|STSCSI00|
STSEL
Alternate
function /
|STSHC11|
N\

STSEL

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

PG6:
PUG:
PM6:
PIMG6:
RD:
STSEL:
WRxx:

Port register 6
Pull-up resistor option register 6
Port mode register 6
Port input mode register 6
Read signal
Serial communication pin select register
Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
<R> Figure 4-51. Block Diagram of P61
M\ EVop, EVDDONme, EVoo:
WRpim PIM6
J\ PIM6_1
WRpu PU6
J“ PU6_1 I P-ch
STSEL
|STSCSMO|
Alternate - v
function
STSEL
|STSHC11|
CMOS
2 Alternate A_<
e .
- function
s RD - 7
5 .
= J\ | |—% TTL
@
! |_$ Ji
WRpoRrT P6 —
J\ Output latch P61/S100/
(P6_1) n O gpai1
WRpM PM6
J“ PM6_1
Alternate
function /
|STSHCll|
N\

STSEL

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P6:
PUS6:
PM6:
PIM6:
RD:

STSEL:

WRxx:

Port register 6
Pull-up resistor option register 6
Port mode register 6

Port input mode register 6

Read signal

Serial communication pin select register

Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-52. Block Diagram of P62
N\ EVop, EVDDONDte, EVoo:"
WRpu PU6
J“ PU6_2 H P-ch
RD
L I <} <
2 | 2
= |_<%
s WRporT P6 __|
2 J\ o latch — \ |
c utput latc
(P6_2) ] ) © P62/S000
WRpm PM6
J“ PM6_2
Alternate
function /
|STSCSIOO|
o STSEL
0 % SSI contorol signal

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P6: Port register 6

PUEG: Pull-up resistor option register 6

PM6:  Port mode register 6

RD: Read signal

STSEL: Serial communication pin select register
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-53. Block Diagram of P63
M\ EVoo, EVDDONOIe, EVDDlNme
WRpim PIM6
J\ PIM6_3
WRpu PU6
J\ PUG6_3 P-ch
STSEL
|STSCSI00|
Alternate |
function
]
]
o)
©
c CMOS
Q
o
RD J
ok
| o
E I
WRPpoRT P6 —
J\ Output latch 7
(P6_3) *—O P63/5SI00
WRem PM6
J\ PM6_3
Y

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P6:
PUSG:
PM6:
PIM6:
RD:

STSEL:

WRxx:

Port register 6
Pull-up resistor option register 6
Port mode register 6

Port input mode register 6

Read signal

Serial communication pin select register

Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-54. Block Diagram of P64 and P65

(N EVop, EVDDONme, EVDD1Nme
WRpu PU6
J\ PU6 4, PU6 5
Sl e
TIS1
TIS1 4, TISL 6
Alternate
function
(2]
>
o]
©
£
o RD
= 5
& | |T '
<Q
| ©
3
WRpORT P6 -
Output latch
(P6_4, P6_5) —O P64/TI14/TO14,
P65/TI16/TO16
WRewMm PM6
PM6_4, PM6_5
Alternate
function
TOS1 4, TOS1 6
N\ TOS1

Note EVbpoo, EVob1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P6: Port register 6

PUG: Pull-up resistor option register 6
PM6:  Port mode register 6

RD: Read signal

TIS1:  Timer input select register 1
TOS1: Timer output select register 1
WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

78KOR/Fx3
Figure 4-55 Block Diagram of P66
(1 EVop, EVDDone, EVDD1NQte
WReru PU6
PU6_6 ) |E P-ch
TISO
[[Tiso o |
Alternate
function
1]
=}
o)
©
c
& RD
= 5
| | H |
| Q
[0}
K
WRpoRrT P6 —
J\ Output latch
(P6_6) *—O P66/TI00/TO00
WRpm PM6
J“ PM6_6
Alternate
function /
| TOSO0 0 |
TOSO0
N/

Note EVboo, EVop1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P6: Port register 6

PUEG: Pull-up resistor option register 6
PM6:  Port mode register 6

RD: Read signal

TISO:  Timer input select register O
TOSO0: Timer output select register O
WRxx: Write signal
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78KOR/Fx3
Figure 4-56. Block Diagram of P67
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Note EVbpo, EVob1 are 78KOR/FG3 only

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.

P6:
PUG:
PM6:
RD:
TISO:
TOSO:
WRxx:

Port register 6

Pull-up resistor option register 6
Port mode register 6

Read signal

Timer input select register 0
Timer output select register 0
Write signal
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78KOR/Fx3 CHAPTER 4 PORT FUNCTIONS

4.2.7 Port7
78KOR/FB3 78KOR/FC3 78KR/FE3 78KOR/FF3 78KOR/FG3
(uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy) (uPD78F18yy)
yy = 04 to 07 yy=08 | yy=12 | yy=26 | yy=18 | yy=31 | yy=23 | yy=36 yy =41 to 45
to 11 to 17 to 30 to 22 to 35 to 25 to 40
P70/INTP5/KRO/ - v v v J J J \/ \/
TI15/TO15/LVIO
uTt
P71/INTP6/KR1/ - v v v v v v v J
TI17/TO17
P72/KR2/CTXD/ - Note Note v Note v Note v v
LTxD1
P73/KR3/CRxD/ - Note | Note v Note «/ Note \ 3
LRXxD1/INTPLR1
P74/KR4/SO01 - - _ _ N N N N N
P75/KR5/SI101 - - - - d d J \ \
P76/KR6/SCK01 - - - - J J J y y
P77/KR7/SSI01 - - - - J J J y \/
Note CTxD, CRxD pins are not mounted. Port functions other than CTxD and CRxD as well as shared functions are
provided.

Caution The shaded pins are provided at two ports. Select either port by using the corresponding register.
Remark V: Mounted, —: Not mounted

Port 7 is an 1/O port with an output latch. Port 7 can be set to the input mode or output mode in 1-bit units using port
mode register 7 (PM7). When the P70 to P77 pins used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 7 (PU7).

Input to the P73, P75 to P77 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units
using port input mode register 7 (PIM7).

Output from the P72, P74 and P76 pins can be specifi