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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou 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.

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

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

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

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

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

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy 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 system
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.

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.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




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 1/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.




How to Use This Manual

Readers This manual is intended for user engineers who wish to understand the functions of the 78K0/Kx2
microcontrollers and design and develop application systems and programs for these devices.
The target products are as follows.

Conventional-specification Products Expanded-specification Products
78K0/KB2 1PD78F0500, 78F0501, 78F0502, 78F0503, 4PD78F0500A, 78F0501A, 78F0502A,
78F0503D, 78F0500(A), 78F0501(A), 78F0502(A), 78F0503A, 78F0503DA, 78F0500A(A),
78F0503(A), 78F0500(A2), 78F0501(A2), 78F0501A(A), 78F0502A(A), 78F0503A(A),
78F0502(A2), 78F0503(A2) 78F0500A(A2), 78F0501A(A2), 78F0502A(A2),
78F0503A(A2)
78K0/KC2 uPD78F0511, 78F0512, 78F0513, 78F0514, uPD78F0511A, 78F0512A, 78F0513A,
78F0515, 78F0513D, 78F0515D, 78F0511(A), 78F0514A, 78F0515A, 78F0513DA, 78F0515DA,
78F0512(A), 78F0513(A), 78F0514(A), 78F0511A(A), 78F0512A(A), 78F0513A(A),
78F0515(A), 78F0511(A2), 78F0512(A2), 78F0514A(A), 78F0515A(A), 78F0511A(A2),
78F0513(A2), 78F0514(A2), 78F0515(A2) 78F0512A(A2), 78F0513A(A2), 78F0514A(A2),
78F0515A(A2)
78K0/KD2 uPD78F0521, 78F0522, 78F0523, 78F0524, uPD78F0521A, 78F0522A, 78F0523A,
78F0525, 78F0526, 78F0527, 78F0527D, 78F0524A, 78F0525A, 78F0526A, 78F0527A,
78F0521(A), 78F0522(A), 78F0523(A), 78F0527DA, 78F0521A(A), 78F0522A(A),
78F0524(A), 78F0525(A), 78F0526(A), 78F0523A(A), 78F0524A(A), 78F0525A(A),
78F0527(A), 78F0521(A2), 78F0522(A2), 78F0526A(A), 78F0527A(A), 78F0521A(A2),
78F0523(A2), 78F0524(A2), 78F0525(A2), 78F0522A(A2), 78F0523A(A2), 78F0524A(A2),
78F0526(A2), 78F0527(A2) 78F0525A(A2), 78F0526A(A2), 78F0527A(A2)
78K0/KE2 pPD78F0531, 78F0532, 78F0533, 78F0534, 4PD78F0531A, 78F0532A, 78F0533A,
78F0535, 78F0536, 78F0537, 78F0537D, 78F0534A, 78F0535A, 78F0536A, 78F0537A,
78F0531(A), 78F0532(A), 78F0533(A), 78F0537DA, 78F0531A(A), 78F0532A(A),
78F0534(A), 78F0535(A), 78F0536(A), 78F0533A(A), 78F0534A(A), 78F0535A(A),
78F0537(A), 78F0531(A2), 78F0532(A2), 78F0536A(A), 78F0537A(A), 78F0531A(A2),
78F0533(A2), 78F0534(A2), 78F0535(A2), 78F0532A(A2), 78F0533A(A2), 78F0534A(A2),
78F0536(A2), 78F0537(A2) 78F0535A(A2), 78F0536A(A2), 78F0537A(A2)
78K0/KF2 uPD78F0544, 78F0545, 78F0546, 78F0547, uPD78F0544A, 78F0545A, 78F0546A,
78F0547D, 78F0544(A), 78F0545(A), 78F0547A, 78F0547DA, 78F0544A(A),
78F0546(A), 78F0547(A), 78F0544(A2), 78F0545A(A), 78F0546A(A), 78F0547A(A),
78F0545(A2), 78F0546(A2), 78F0547(A2) 78F0544A(A2), 78F0545A(A2), 78F0546A(A2),
78F0547A(A2)




Differences Between Conventional-specification Products and Expanded-specification Products
The differences between the conventional-specification products (#PD78F05xx, 78F05xxD) and expanded-
specification products (#PD78F05xxA, 78F05xxDA) of the 78K0/Kx2 microcontrollers are described below.

. A/D conversion time

. X1 oscillator characteristics

. Instruction cycle, peripheral hardware clock frequency, external main system clock frequency, external main
system clock input high-level width, and external main system clock input low-level width (AC characteristics)

. The number of flash memory rewrites and retention time

. Processing time of the self programming library

. Interrupt response time of the self programming library

For details, see 1.1 Differences Between Conventional-specification Products (#PD78F05xx, 78F05xxD) and
Expanded-specification Products (uPD78F05xxA, 78F05xxDA).

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

Organization The manual for the 78K0/Kx2 microcontrollers is separated into two parts: this manual and
the instructions edition (common to the 78K0 microcontrollers).

78K0/Kx2 78K/0 Series
User’s Manual User’s Manual
(This Manual) Instructions
¢ Pin functions e CPU functions
¢ Internal block functions e Instruction set
o Interrupts o Explanation of each instruction

How to Read This Manual It

Other on-chip peripheral functions
Electrical specifications

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

engineering, logic circuits, and microcontrollers.

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

the 78K0/Kx2 microcontrollers:

—Only the quality grade differs between standard products and (A), (A2) grade products.
Read the part number as follows.
¢ uPD78F05xx— 1PD78F05xx(A), 78F05xx(A2)
¢ 4PD78F05xxA— 1PD78F05xxA(A), 78F05xxA(A2)

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.

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 RA78K0, and is defined as an sfr variable using the #pragma sfr directive
in the CC78KO0.

To check the details of a register when you know the register name:

— See APPENDIX C REGISTER INDEX.



e To know details of the 78K0 microcontroller instructions:
— Refer to the separate document 78K/0 Series Instructions User’s Manual

(U12326E).
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 xxxxB

Decimal Ce 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.
78K0/Kx2 User’'s Manual This manual
78K/0 Series Instructions User's Manual U12326E
78K0/Kx2 Flash Memory Programming (Programmer) Application Note U17739E
78K0/Kx2 Flash Memory Self Programming User’s Manual U17516E
78K0/Kx2 EEPROM™ Emulation Application Note U17517E
78K0 Microcontrollers Self Programming Library Type01 User's Manual U18274E
78K0 Microcontrollers EEPROM Emulation Library TypeO1 User's Manual U18275E

Documents Related to Flash Memory Programming

Document Name Document No.
PG-FP5 Flash Memory Programmer User’s Manual U18865E
PG-FP4 Flash Memory Programmer User’'s Manual U15260E

Documents Related to Development Tools (Hardware)

Document Name Document No.
QB-78K0KX2 In-Circuit Emulator User's Manual U17341E
QB-MINI2 On-Chip Debug Emulator with Programming Function User's Manual U18371E

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



Documents Related to Development Tools (Software)

Document Name Document No.

RA78KO0 Ver.3.80 Assembler Package Operation U17199E
User's Manual "> Language U17198E

Structured Assembly Language U17197E
78K0 Assembler Package RA78KO0 Ver.4.01 Operating Precautions (Notification Document) Note ! ZUD-CD-07-0181-E
CC78K0 Ver.3.70 C Compiler Operation U17201E
User's Manual "***? Language U17200E
78K0 C Compiler CC78K0 Ver. 4.00 Operating Precautions (Notification Document) Note2 ZUD-CD-07-0103-E
SM+ System Simulator Operation U18601E
User’'s Manual User Open Interface U18212E
ID78K0-QB Ver.2.94 Integrated Debugger User’'s Manual Operation U18330E
ID78K0-QB Ver.3.00 Integrated Debugger User’'s Manual Operation U18492E
PM plus Ver.5.20"*°* Users Manual U16934E
PM+ Ver.6.30""°* User's Manual U18416E

Notes 1. This document is installed into the PC together with the tool when instaling RA78K0 Ver. 4.01. For

descriptions not included in “78K0 Assembler Package RA78KO0 Ver. 4.01 Operating Precautions”, refer to the
user's manual of RA78K0 Ver. 3.80.

2. This document is installed into the PC together with the tool when instaling CC78K0 Ver. 4.00. For
descriptions not included in “78K0 C Compiler CC78K0 Ver. 4.00 Operating Precautions”, refer to the user’s
manual of CC78KO0 Ver. 3.70.

3. PMplus Ver. 5.20 is the integrated development environment included with RA78KO0 Ver. 3.80.

4. PM+ Ver. 6.30 is the integrated development environment included with RA78KO0 Ver. 4.01. Software tool

(assembler, C compiler, debugger, and simulator) products of different versions can be managed.

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 is a registered trademark or trademark of Microsoft Corporation in the United States and/or other countries.

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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LENESAS

78K0/Kx2 R0O1UHO008EJ0401
RENESAS MCU Rev.4.01
Jul 15, 2010

CHAPTER 1 OUTLINE

1.1 Differences Between Conventional-specification Products (#PD78F05xx and 78F05xxD) and
Expanded-specification Products (uPD78F05xxA and 78F05xxDA)

The differences between the conventional-specification products («PD78F05xx and 78F05xxD) and expanded-
specification products (#PD78F05xxA and 78F05xxDA) of the 78K0/Kx2 microcontrollers are described below.

e A/D conversion time

¢ X1 oscillator characteristics

¢ Instruction cycle, peripheral hardware clock frequency, external main system clock frequency, external main system
clock input high-level width, and external main system clock input low-level width (AC characteristics)

e The number of flash memory rewrites and retention time

¢ Processing time of the self programming library

¢ Interrupt response time of the self programming library
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78K0/Kx2

CHAPTER 1 OUTLINE
1.1.1 A/D conversion time
(1) Conventional-specification products (1PD78F05xx and 78F05xxD)
Parameter Symbol Conditions MIN. MAX. Unit
Conversion time tconv 40V <AVrer<55V 6.1 36.7 y7]
2.7V <AVrer<4.0V 12.2 36.7 y7:]
23V <AVRer <27V ™" 27 66.6 us
(2) Expanded-specification products (#PD78F05xxA and 78F05xxDA)
Parameter Symbol Conditions MIN. MAX. Unit
Conversion time tconv 40V <AVrer<55V 6.1 66.6 us
2.7V <AVrer< 4.0V 12.2 66.6 Us
23V <AVrer<2.7V™* 27 66.6 1S
Note Standard and (A) grade products only
1.1.2 X1 oscillator characteristics
(1) Conventional-specification products (¢PD78F05xx and 78F05xxD)
Resonator Parameter Conditions MIN. TYP. MAX. Unit
Ceramic X1 clock 40V<Vop<55V 1.0M"? 20.0 MHz
resonator | oscillation 27V <Vop<4.0V 1 Qo2 10.0
frequency (f
a y (b 1.8V <Vop <27 V"' 1.0 5.0
(2) Expanded-specification products (#/PD78F05xxA and 78F05xxDA)
Resonator Parameter Conditions MIN. TYP. MAX. Unit
Ceramic X1 clock 27V<Vop<55V 1.0"%e? 20.0 MHz
resonator | oscillation 1.8V < Vop < 2.7 V! 10 5.0
frequency (fx)
Notes 1. Standard and (A) grade products only
2. ltis 2.0 MHz (MIN.) when programming on the board via UART®6.
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78K0/Kx2 CHAPTER 1 OUTLINE

1.1.3 Time Instruction cycle, peripheral hardware clock frequency, external main system clock frequency,
external main system clock input high-level width, and external main system clock input low-level width
(AC characteristics)

(1) Conventional-specification products (4PD78F05xx and 78F05xxD)

Parameter Symbol Conditions MIN. TYP. | MAX. | Unit
Instruction cycle (minimum Tey Main system clock (fxp)| 4.0 V< Vopb < 5.5V 0.1 32 us
instruction execution time) operation 2.7V <Vop <4.0V 0.2 32 us
1.8V <Vop <27 V" 0.4"%** 32 s
Subsystem clock (fsus) operation™®? 114 122 125 s
Peripheral hardware clock frRs frRs = fxH 40V<Vop<55V 20 MHz
frequency (XSEL = 1) 27V<Vop<4.0V 10 | MHz
1.8V <Vop<27V"e 5 MHz
frrs = fRH 27V<Vopb<55V 7.6 8.4 MHz
(XSEL=0) 18V <Vop<27V"™='s| 76 10.4 | MHz
External main system clock fexcik 40V<Vop<55V 1.0M° 20.0 | MHz
frequency 2.7V<Voo<4.0V 1.0M%e 10.0 | MHz
1.8V < Vop <2.7 V™! 1.0 50 | MHz
External main system clock input | texcikn, | 4.0V <Vop<5.5V 24 ns
high-level width, low-level width | texcikL 27V <Vop<4.0V 48 ns
1.8V < Vop <2.7 V™! 96 ns

(2) Expanded-specification products (#PD78F05xxA and 78F05xxDA)

Parameter Symbol Conditions MIN. TYP. | MAX. | Unit
Instruction cycle (minimum Tey Main system clock (fxp)| 2.7 V < Vob < 5.5 V 0.1 32 Hs
instruction execution time) operation 1.8V < Vbp < 2.7 V! 0.4N3 32 us
Subsystem clock (fsus) operation™®? 114 122 125 1S

Peripheral hardware clock frrs fers = fxu 40V<Vopb<55V 20 MHz

frequency (XSEL =1) 2.7V < Voo < 4.0 V" 20 | MHz

1.8V <Vop <27 V™" 5 MHz

frrs = fRH 27V<Vop<55V 7.6 8.4 MHz

(XSEL = 0) 1.8V<Vop<27V™="s| 76 10.4 | MHz

External main system clock fexcik 27V<Vbp<55V 1.0M° 20.0 | MHz

frequency 1.8V < Vop <2.7 V™ 1.0 50 | MHz
External main system clock input | texcikn, | 2.7 V< Vop <5.5V 24 ns
high-level width, low-level width | texcikt 1.8V < Vop < 2.7 V! 96 ns

Notes 1. Standard and (A) grade products only

2. The 78K0/KB2 is not provided with a subsystem clock.

3. 0.38 us when operating with the 8 MHz internal oscillator.

4. Characteristics of the main system clock frequency. Set the division clock to be set by a peripheral function
to fxv/2 (10 MHz) or less. The multiplier/divider, however, can operate on fxH (20 MHz).

5. Characteristics of the main system clock frequency. Set the division clock to be set by a peripheral function
to frH/2 or less.

6. 2.0 MHz (MIN.) when using UART®6 during on-board programming.
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78K0/Kx2 CHAPTER 1 OUTLINE

1.1.4 Number of flash memory rewrites and retention time

Iltem Conventional-specification Expanded-specification Products (#PD78F05xxA and 78F05xxDA)
Products («PD78F05xx and
78F05xxD)
Number of rewrites per chip | 100 times (Retention: 10 *When a flash memory programmer is used, 1,000 times
(retention time) years) and the libraries™®" provided by Renesas (Retention: 15
Electronics are used years)

e For program update

«When the EEPROM emulation libraries"** 10,000 times
provided by Renesas Electronics are used (Retention: 5

e The rewritable ROM size: 4 KB years)

e For data update

Conditions other than the above™™® 100 times
(Retention: 10
years)

Notes 1. The sample library specified by the 78K0/Kx2 Flash Memory Self Programming User’s Manual (Document
No.: U17516E) is excluded.
2. The sample program specified by the 78K0/Kx2 EEPROM Emulation Application Note (Document No.:
U17517E) is excluded.
3. These include when the sample library specified by the 78K0/Kx2 Flash Memory Self Programming User’s
Manual (Document No.: U17516E) and the sample program specified by the 78K0/Kx2 EEPROM Emulation
Application Note (Document No.: U17517E) are used.

RO1UHO008EJ0401 Rev.4.01 22
Jul 15, 2010 RENESAS



78K0/Kx2

CHAPTER 1 OUTLINE

1.1.5 Processing time for self programming library

(1) Conventional-specification products (zPD78F05xx and 78F05xxD) (1/3)

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

addressing range

Library Name

Processing Time (us)

Normal Model of C Compiler

Static Model of C Compiler/Assembler

Min. Max. Min. Max.
Self programming start library 4.25
Initialize library 977.75
Mode check library 753.875 753.125
Block blank check library 12770.875 12765.875
Block erase library 36909.5 356318 36904.5 356296.25
Word write library 1214 (1214.375) 2409 (2409.375) 1207 (1207.375) 2402 (2402.375)
Block verify library 25618.875 25613.875
Self programming end library 4.25

Get information library | Option value: 03H

871.25 (871.375)

866 (866.125)

Option value: 04H

863.375 (863.5)

858.125 (858.25)

Option value: 05H

1024.75 (1043.625)

1037.5 (1038.375)

Set information library 105524.75 790809.375 105523.75 790808.375
EEPROM write library 1496.5 2691.5 1489.5 2684.5
(1496.875) (2691.875) (1489.875) (2684.875)

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

range
Library Name Processing Time (us)
Normal Model of C Compiler Static Model of C Compiler/Assembler
Min. Max. Min. Max.
Self programming start library 4.25
Initialize library 443.5
Mode check library 219.625 218.875
Block blank check library 12236.625 12231.625
Block erase library 36363.25 355771.75 36358.25 355750
Word write library 679.75 1874.75 672.75 1867.75
(680.125) (1875.125) (673.125) (1868.125)
Block verify library 25072.625 25067.625
Self programming end library 4.25
Get information library | Option value: 03H 337 (337.125) 331.75 (331.875)
Option value: 04H 329.125 (239.25) 323.875 (324)
Option value: 05H 502.25 (503.125) 497 (497.875)
Set information library 104978.5 541143.125 104977.5 541142.125
EEPROM write library 962.25 2157.25 955.25 2150.25
(962.625) (2157.625) (955.625) (2150.625)

Remarks 1. Values in parentheses indicate values when a write start address structure is located other than in the

internal high-speed RAM.

2. The above processing times are those during stabilized operation of the internal high-speed oscillator

(RSTS = 1).

3. RSTS: Bit 7 of the internal oscillation mode register (RCM)
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78K0/Kx2 CHAPTER 1 OUTLINE

(1) Conventional-specification products (uPD78F05xx and 78F05xxD) (2/3)

<3> When high-speed system clock (X1 oscillation or external clock input) is used and entry RAM is located
outside short direct addressing range

Library Name Processing Time (us)
Normal Model of C Compiler Static Model of C Compiler/Assembler
Min. Max. Min. Max.
Self programming start library 34/fcru
Initialize library 49/fcpu + 485.8125
Mode check library 35/fcru + 374.75 29/fcru + 374.75
Block blank check library 174/fcru + 6382.0625 134/fcru + 6382.0625
Block erase library 174/fcru + 174/fcru + 134/fcpu + 134/fcpu +
31093.875 298948.125 31093.875 298948.125
Word write library 318 (321)/fcru + 318 (321)/fcru + 262 (265)/fcru + 262 (265)/fcru +
644.125 1491.625 644.125 1491.625
Block verify library 174/fcru + 13448.5625 134/fcru + 13448.5625
Self programming end library 34/fcpu
Get information library | Option value: 03H 171 (172 )/fcpu + 432.4375 129 (130)/fcru + 432.4375
Option value: 04H 181 (182)/fcru + 427.875 139 (140)/fcru + 427.875
Option value: 05H 404 (411)/fcpu + 496.125 362 (369)/fcpu + 496.125
Set information library 75/fcru + 75/fcpu + 652400 67fcru + 67fcru+ 652400
79157.6875 79157.6875
EEPROM write library 318 (321)/fcru + 318 (321)/fcru + 262 (265)/fcpPu + 262 (265)/fcpu +
799.875 1647.375 799.875 1647.375

Remarks 1. Values in parentheses indicate values when a write start address structure is located other than in the
internal high-speed RAM.
2. The above processing times are those during stabilized operation of the internal high-speed oscillator
(RSTS =1).
3. fcru: CPU operation clock frequency
4. RSTS: Bit 7 of the internal oscillation mode register (RCM)
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(1) Conventional-specification products (uPD78F05xx and 78F05xxD) (3/3)

<4> When high-speed system clock (X1 oscillation or external clock input) is used and entry RAM is located
in short direct addressing range

Library Name Processing Time (us)
Normal Model of C Compiler Static Model of C Compiler/Assembler
Min. Max. Min. Max.
Self programming start library 34/fcru
Initialize library 49/fcpu + 224.6875
Mode check library 35/fcru+ 113.625 29/fcru+ 113.625
Block blank check library 174/fcru + 6120.9375 134/fcpu + 6120.9375
Block erase library 174/fcru + 174/fcru + 134/fcpu + 134/fcpu +
30820.75 298675 30820.75 298675
Word write library 318 (321)/fcru + 318 (321)/fcru + 262 (265)/fcru + 262 (265)/fcpu +
383 1230.5 383 1230.5
Block verify library 174/fcru + 13175.4375 134/fcru + 13175.4375
Self programming end library 34/fcpu
Get information library | Option value: 03H 171 (172)/fcru + 171.3125 129 (130)/fcru+ 171.3125
Option value: 04H 181 (182)/fcpu + 166.75 139 (140)/fcru + 166.75
Option value: 05H 404 (411)/fcru + 231.875 362 (369)/fcru + 231.875
Set information library 75/fcru + 75/fcru+ 67/fcpu + 67/fcru +
78884.5625 527566.875 78884.5625 527566.875
EEPROM write library 318 (321)/fcru + 318 (321)/fcru + 262 (265)/fcpPu + 262 (265)/fcpu +
538.75 1386.25 538.75 1386.25

Remarks 1. Values in parentheses indicate values when a write start address structure is located other than in the
internal high-speed RAM.
2. The above processing times are those during stabilized operation of the internal high-speed oscillator
(RSTS =1).
3. fcru: CPU operation clock frequency
4. RSTS: Bit 7 of the internal oscillation mode register (RCM)
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(2) Expanded-specification products (4PD78F05xxA and 78F05xxDA) (1/3)

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

Library Name Processing Time (us)
Normal Model of C Compiler Static Model of C Compiler/Assembler
Min. Max. Min. Max.
Self programming start library 4.0 4.5 4.0 4.5
Initialize library 1105.9 1106.6 1105.9 1106.6
Mode check library 905.7 906.1 904.9 905.3
Block blank check library 12776.1 12778.3 12770.9 12772.6
Block erase library 26050.4 349971.3 26045.3 349965.6
Word write library 1180.1 + 203 x w 1184.3 + 2241 1172.9 + 203 x w 1176.3 + 2241
X W X W
Block verify library 25337.9 25340.2 25332.8 25334.5
Self programming end library 4.0 4.5 4.0 4.5
Get information library | Option value: 03H 1072.9 1075.2 1067.5 1069.1
Option value: 04H 1060.2 1062.6 1054.8 1056.6
Option value: 05H 1023.8 1028.2 1018.3 1022.1
Set information library 70265.9 759995.0 70264.9 759994.0
EEPROM write library 1316.8 + 347 x w 1320.9 + 2385 1309.0 + 347 x w 1312.4 + 2385
X W X W

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

range
Library Name Processing Time (us)
Normal Model of C Compiler Static Model of C Compiler/Assembler
Min. Max. Min. Max.

Self programming start library 4.0 4.5 4.0 4.5
Initialize library 449.5 450.2 449.5 450.2
Mode check library 249.3 249.7 248.6 248.9
Block blank check library 12119.7 12121.9 12114.6 12116.3
Block erase library 25344.7 349266.4 25339.6 349260.8
Word write library 445.8 + 203 x W 449.9 + 2241 x w 438.5 + 203 x W 441.9 + 2241 x W
Block verify library 24682.7 24684.9 24677.6 24679.3
Self programming end library 4.0 4.5 4.0 4.5
Get information library | Option value: 03H 417.6 419.8 4121 413.8

Option value: 04H 405.0 407.4 399.5 401.3

Option value: 05H 367.4 371.8 361.9 365.8
Set information library 69569.3 759297.3 69568.3 759296.2
EEPROM write library 795.1 + 347 x W 799.3 + 2385 x W 787.4 + 347 x W 790.8 + 2385 x W

Remarks 1. The above processing times are those when a write start address structure is located in the internal high-
speed RAM and during stabilized operation of the internal high-speed oscillator (RSTS = 1).
2. RSTS: Bit 7 of the internal oscillation mode register (RCM)
3. w: Number of words in write data (1 word = 4 bytes)
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(2) Expanded-specification products (4PD78F05xxA and 78F05xxDA) (2/3)

<3> When high-speed system clock (X1 oscillation or external clock input) is used and entry RAM is located
outside short direct addressing range

Library Name Processing Time (us)
Normal Model of C Compiler Static Model of C Compiler/Assembler
Min. Max. Min. Max.
Self programming start library 34/fcru

Initialize library 55/fcru + 594

Mode check library 36/fcru + 495 30/fcpu + 495

Block blank check library 179/fcru + 6429 136/fcru + 6429

Block erase library 179/fcru + 19713 179/fcru + 136/fcru + 19713 136/fcru +
268079 268079
Word write library 333/fcru + 647 + 333/fcru + 647 + 272/fcru + 647 + 272/fcru + 647 +
136 x w 1647 x w 136 x w 1647 x w

Block verify library 179/fcru + 13284 136/fcru + 13284

Self programming end library 34/fcpu

Get information library 180/fcpu + 581
190/fcpu + 574

350/fcpu + 535

Option value: 03H
Option value: 04H
Option value: 05H

134fcpu + 581
144/fcpu + 574
304/fcru + 535

Set information library

80/fcru + 43181

80/fcru + 572934

72/fcru + 43181

72/fcru + 572934

EEPROM write library

333/fcru + 729 +
209 x w

333/fcru + 729 +
1722 x w

268/fcru + 729 +
209 x w

268/fcru + 729 +
1722 x w

Remarks 1. The above processing times are those when a write start address structure is located in the internal high-
speed RAM and during stabilized operation of the internal high-speed oscillator (RSTS = 1).
2. RSTS: Bit 7 of the internal oscillation mode register (RCM)
3. fcpu: CPU operation clock frequency
4. w: Number of words in write data (1 word = 4 bytes)
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(2) Expanded-specification products (4PD78F05xxA and 78F05xxDA) (3/3)

<4> When high-speed system clock (X1 oscillation or external clock input) is used and entry RAM is located
in short direct addressing range

Library Name Processing Time (us)
Normal Model of C Compiler Static Model of C Compiler/Assembler
Min. Max. Min. Max.
Self programming start library 34/fcru

Initialize library 55/fcpu + 272

Mode check library 36/fcru + 173 30/fcru + 173

Block blank check library 179/fcru + 6108 136/fcru + 6108

Block erase library 179/fcru + 19371 179/fcru + 136/fcru + 19371 136/fcru +
267738 267738
Word write library 333/fcru + 247 + 333/fcru + 247 + 272/fcru + 247 + 272/fcru + 247 +
136 x w 1647 x w 136 x w 1647 x w

Block verify library 179/fcru + 12964 136/fcru + 12964

Self programming end library 34/fcpu

Get information library 180/fcpu + 261
190/fcpu + 254

350/fcpu + 213

Option value: 03H
Option value: 04H
Option value: 05H

134/fcru + 261
144/fcpu + 254
304/fcpu + 213

Set information library

80/fcpu + 42839

80/fcpu + 572592

72/fcpu + 42839

72/fcpu + 572592

EEPROM write library

333/fcru + 516 +
209 x w

333/fcru + 516 +
1722 x w

268/fcru + 516 +
209 x w

268/fcru + 516 +
1722 x w

Remarks 1. The above processing times are those when a write start address structure is located in the internal high-
speed RAM and during stabilized operation of the internal high-speed oscillator (RSTS = 1).
2. RSTS: Bit 7 of the internal oscillation mode register (RCM)
3. fcpu: CPU operation clock frequency
4. w: Number of words in write data (1 word = 4 bytes)
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1.1.6 Interrupt response time for self programming library

(1) Conventional-specification products (zPD78F05xx and 78F05xxD) (1/2)

<1> When internal high-speed oscillation clock is used

Library Name

Interrupt Response Time (us (Max.))

Normal Model of C Compiler

Static Model of C Compiler/Assembler

Entry RAM location Entry RAM location Entry RAM location Entry RAM location
is outside short is in short direct is outside short is in short direct
direct addressing addressing range direct addressing addressing range
range range

Block blank check library 933.6 668.6 927.9 662.9
Block erase library 1026.6 763.6 1020.9 757.9
Word write library 2505.8 1942.8 2497.8 1934.8
Block verify library 958.6 693.6 952.9 687.9
Set information library 476.5 211.5 475.5 210.5
EEPROM write library 2760.8 2168.8 2759.5 2167.5

Remarks 1. The above interrupt response times are those during stabilized operation of the internal high-speed

oscillator (RSTS = 1).
2. RSTS: Bit 7 of the internal oscillation mode register (RCM)

<2> When high-speed system clock is used (normal model of C compiler)

Library Name

Interrupt Response

Time (us (Max.))

RSTOP =0,

RSTS =1

RSTOP =1

Entry RAM location
is outside short
direct addressing
range

Entry RAM location
is in short direct
addressing range

Entry RAM location
is outside short
direct addressing
range

Entry RAM location

is in short direct
addressing range

Block blank check library

179/fceu + 507

179/fcpu + 407

179/fcpu + 1650

179/fcru + 714

Block erase library

179/fcpu + 559

179/fcpu + 460

179/fcpu + 1702

179/fcpu + 767

Word write library

333/fcpu + 1589

333/fcru + 1298

333/fcpu + 2732

333/fcru + 1605

Block verify library

179/fceu + 518

179/fcru + 418

179/fcpu + 1661

179/fcpu + 725

Set information library

80/fcpu + 370

80/fcru + 165

80/fcpu + 1513

80/fcpu + 472

EEPROM write library™®

29/fcpu + 1759

333/fcru + 834

29/fcpu + 1468

333/fcpu + 512

29/fcpu + 1759

333/fcru + 2061

29/fcru + 1468

333/fcru + 873

Note The longer value of the EEPROM write library interrupt response time becomes the Max. value, depending on

the value of fcpu.

Remarks 1. fcpu: CPU operation clock frequency
2. RSTOP: Bit 0 of the internal oscillation mode register (RCM)
3. RSTS: Bit 7 of the internal oscillation mode register (RCM)
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(1) Conventional-specification products (uPD78F05xx and 78F05xxD) (2/2)

<3> When high-speed system clock is used (static model of C compiler/assembler)

Library Name

Interrupt Response Time (us (Max.))

RSTOP =0,

RSTS =1

RSTOP =1

Entry RAM location
is outside short
direct addressing

Entry RAM location
is in short direct
addressing range

Entry RAM location
is outside short
direct addressing

Entry RAM location
is in short direct
addressing range

range range
Block blank check library 136/fceu + 507 136/fcpu + 407 136/fcpu + 1650 136/fcru+ 714
Block erase library 136/fcpu + 559 136/fcpu + 460 136/fceu + 1702 136/fcru + 767
Word write library 272/fcru + 1589 272/fcpu + 1298 272/fcpu + 2732 272/fcpu + 1605
Block verify library 136/fcru + 518 136/fcru + 418 136/fcru + 1661 136/fcru + 725

Set information library

72/fcpu + 370

72/fcru + 165

72/fceu + 1513

72/fcpu + 472

EEPROM write library™®

19/fceu + 1759

268/fcru + 834

19/fcru + 1468

268/fcpu + 512

19/fcru + 1759

268/fcru + 2061

19/fceu + 1468

268/fcru + 873

Note The longer value of the EEPROM write library interrupt response time becomes the Max. value, depending on

the value of fcpu.

Remarks 1. fcpu: CPU operation clock frequency
2. RSTOP: Bit 0 of the internal oscillation mode register (RCM)
3. RSTS: Bit 7 of the internal oscillation mode register (RCM)
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(2) Expanded-specification products (4PD78F05xxA and 78F05xxDA) (1/2)

<1> When internal high-speed oscillation clock is used

Library Name

Interrupt Response Time (us (Max.))

Normal Model of C Compiler

Static Model of C Compiler/Assembler

Entry RAM location Entry RAM location Entry RAM location Entry RAM location
is outside short is in short direct is outside short is in short direct
direct addressing addressing range direct addressing addressing range
range range

Block blank check library 1100.9 431.9 1095.3 426.3
Block erase library 1452.9 783.9 1447.3 778.3
Word write library 1247.2 579.2 1239.2 571.2
Block verify library 1125.9 455.9 1120.3 450.3
Set information library 906.9 312.0 905.8 311.0
EEPROM write library 1215.2 547.2 1213.9 545.9

Remarks 1. The above interrupt response times are those during stabilized operation of the internal high-speed
oscillator (RSTS = 1).

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

<2> When high-speed system clock is used (normal model of C compiler)

Library Name

Interrupt Response Time (us (Max.))

RSTOP =0,

RSTS =1

RSTOP =1

Entry RAM location
is outside short
direct addressing
range

Entry RAM location
is in short direct
addressing range

Entry RAM location
is outside short
direct addressing
range

Entry RAM location
is in short direct
addressing range

Block blank check library

179/fcpu + 567

179/fcru + 246

179/fcru + 1708

179/fcru + 569

Block erase library

179/fcpu + 780

179/fcpu + 459

179/fceu + 1921

179/fcpu + 782

Word write library

333/fcpu + 763

333/fceu + 443

333/fceu + 1871

333/fceu + 767

Block verify library

179/fcpu + 580

179/fcpu + 259

179/fcpu + 1721

179/fcpu + 582

Set information library

80/fcru + 456

80/fcpu + 200

80/fcru + 1598

80/fcru + 459

EEPROM write library"

29/fcpu + 767

333/fcru + 696

29/fcru + 447

333/fcru + 376

29/fceu + 767

333/fcru + 1838

29/fcru + 447

333/fcru + 700

Note The longer value of the EEPROM write library interrupt response time becomes the Max. value, depending on

the value of fcru.

Remarks 1. fcru: CPU operation clock frequency

2. RSTOP: Bit 0 of the internal oscillation mode register (RCM)
3. RSTS: Bit 7 of the internal oscillation mode register (RCM)
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(2) Expanded-specification products (4PD78F05xxA and 78F05xxDA) (2/2)

<3> When high-speed system clock is used (static model of C compiler/assembler)

Library Name

Interrupt Response

Time (us (Max.))

RSTOP =0,

RSTS =1

RSTOP =1

Entry RAM location
is outside short
direct addressing

Entry RAM location
is in short direct
addressing range

Entry RAM location
is outside short
direct addressing

Entry RAM location
is in short direct
addressing range

range range
Block blank check library 136/fcru + 567 136/fcpu + 246 136/fcru + 1708 136/fcru + 569
Block erase library 136/fcru + 780 136/fcpu + 459 136/fcru + 1921 136/fcpu + 782
Word write library 272/fcpu + 763 272/fcpu + 443 272/fcpu + 1871 272/fcru + 767
Block verify library 136/fcru + 580 136/fcru + 259 136/fcru + 1721 136/fcru + 582

Set information library

72/fceu + 456

72/fcru + 200

72/fcru + 1598

72/fceu + 459

EEPROM write library™®

19/fcru + 767

268/fcru + 696

19/fceu + 447

268/fcru + 376

19/fceu + 767

268/fcru + 1838

19/fcruv + 447

268/fcru + 700

Note The longer value of the EEPROM write library interrupt response time becomes the Max. value, depending on

the value of fcpu.

Remarks 1. fcpu: CPU operation clock frequency

2. RSTOP: Bit 0 of the internal oscillation mode register (RCM)
3. RSTS: Bit 7 of the internal oscillation mode register (RCM)
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1.2 Features

O Minimum instruction execution time can be changed from high speed (0.1 us: @ 20 MHz operation with high-speed

system clock) to ultra low-speed (122 us: @ 32.768 kHz operation with subsystem clock)
O General-purpose register: 8 bits x 32 registers (8 bits x 8 registers x 4 banks)
O ROM (flash memory), RAM capacities

ROM™ | High- |Expansion| ~ 78KO/KB2 78KO/KC2 78KO/KD2 78KO/KE2 78KO/KF2
Speed | RAM™ | 30/36 pins 38/44 pins 48 pins 52 pins 64 pins 80 pins
RAM"™*
128KB| 1KB | 6KB - - - 4PD78F0527D, | uPD78F0537D, | uPD78F0547D,
78F0527DA | 78F0537DA | 78F0547DA
4PD78F0527, |uPD78F0537, |uPD78F0547
78F0527A 78F0537A 78F0547A
96KB | 1KB | 4KB - - - 4PD78F0526, | uPD78F0536, |PD78F0546,
78F0526A 78F0536A 78F0546A
60KB | 1KB | 2KB - - 4PD78F0515D, | uPD78F0525, | uPD78F0535, | uPD78F0545,
78F0515DA | 78F0525A 78F0535A 78F0545A
4PD78F0515,
78F0515A
48KB | 1KB | 1KB - - 4PD78F0514, |uPD78F0524, |uPD78F0534, |uPD78F0544,
78F0514A 78F0524A 78F0534A 78F0544A
32KB | 1KB | - |uPD78F0503D, |.PD78F0513D, |.PD78F0513, |uPD78F0523, |uPD78F0533, -
78F0503DA  |78F0513DA  |78F0513A 78F0523A 78F0533A
4PD78F0503, | uPD78F0513,
78F0503A 78F0513A
24KB | 1KB | - |uPD78F0502, |uPD78F0512, |uPD78F0512, |uPD78F0522, |uPD78F0532, -
78F0502A 78F0512A 78F0512A 78F0522A 78F0532A
16KB | 768B | - |u.PD78F0501, |uPD78F0511, |uPD78F0511, |uPD78F0521, |uPD78F0531, -
78F0501A 78F0511A 78F0511A 78F0521A 78F0531A
8KB | 512B| - |u4PD78F0500, - - - - -
78F0500A

Note The internal flash memory, internal high-speed RAM capacities, and internal expansion RAM capacities can be
changed using the internal memory size switching register (IMS) and the internal expansion RAM size switching

register (IXS).

For IMS and IXS, see 27.1
Expansion RAM Size Switching Register.

Internal Memory Size Switching Register and 27.2

O Buffer RAM: 32 bytes (can be used for transfer in CSI with automatic transmit/receive function) (78K0/KF2 only)
O On-chip single-power-supply flash memory

O Self-programming (with boot swap function)

O On-chip debug function (#PD78F05xxD and 78F05xxDA only)"

Internal

Note The xPD78F05xxD and 78F05xxDA have 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.

O On-chip power-on-clear (POC) circuit and low-voltage detector (LVI)
O On-chip watchdog timer (operable with the on-chip internal low-speed oscillation clock)
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O On-chip 10-bit resolution A/D converter (AVRer = 2.3 t0 5.5 V)
O On-chip multiplier/divider (16 bits x 16 bits, 32 bits/16 bits), key interrupt function, clock output/buzzer output
controller, 1/0 ports, timer, and serial interface
O Power supply voltage
e Standard products, (A) grade products: Voo =1.8t0 5.5V
¢ (A2) grade products: Vop=2.7t05.5V
O Operating ambient temperature
e Standard products, (A) grade products: Ta =—40 to +85°C
¢ (A2) grade products: Ta =-40to +125°C

Remark The functions mounted depend on the product. See 1.7 Block Diagram and 1.8 Outline of Functions.
1.3 Applications

O Automotive equipment (compatible with (A) and (A2) grade products)
e System control for body electricals (power windows, keyless entry reception, etc.)
e Sub-microcontrollers for control
O Car audio
O AV equipment, home audio
O PC peripheral equipment (keyboards, etc.)
O Household electrical appliances
o Air conditioners
o Microwave ovens, electric rice cookers
O Industrial equipment
e Pumps
* Vending machines
o FA (Factory Automation)
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1.4 Ordering Information

[Part Number]
UPD78F05xy X X XX

|

|
|

)

- XXX - XX

Semiconductor
A Lead- | Product contains no lead in any area
AX, |free | product contains no lead in any area
G (Terminal finish is Ni/Pd/Au plating)
> Quality Grade
None Standard (Ta = -40 to +85°C)
(A), A Special (Ta = -40 to +85°C)
(A2), A2 | Special (Ta = -40 to +125°C)
5— Package Type
50y MC-5A4 | 30-pin plastic SSOP (7.62 mm (300))
(KB2) | mc-caB
FC-AA3 | 36-pin plastic FLGA (4x4)
51y MC-GAA | 38-pin plastic SSOP (7.62 mm (300))
(KC2) | GB-UES | 44-pin plastic LQFP (10x10)
GB-GAF
GA-8EU | 48-pin plastic LQFP (fine pitch) (7x7)
Product Type GA-GAM
None | Conventional-specification 52y GB-UET | 52-pin plastic LQFP (10x10)
products (KD2) GB-GAG
A Expanded-specification 53y GB-UEU | 64-pin plastic LQFP (fine pitch) (10x10)
products (KE2) | GB-GAH
GC-UBS | 64-pin plastic LQFP (14x14)
On-chip Debug Function GC-GAL
None | Not mounted GK-UET | 64-pin plastic LQFP (12x12)
D Mounted GK-GAJ
GA-9EV | 64-pin plastic TQFP (fine pitch) (7x7)
GA-HAB
FC-AA1 64-pin plastic FLGA (5x5)
F1-AA2 64-pin plastic FBGA (4x4)
54y | GC-UBT | 80-pin plastic LQFP (14x14)
(KF2) GC-GAD
GK-8EU | 80-pin plastic LQFP (fine pitch) (12x12)
GK-GAK
High-speed |Expansion RAM| Flash Memory
RAM Capacity Capacity Capacity
Product Type 5x0 | 512 bytes - 8 KB
F Flash memory version 5x1 | 768 bytes - 16 KB
5x2 1KB - 24 KB
5x3 1 KB - 32 KB
5x4 | 1KB 1 KB 48 KB
5x5 1 KB 2KB 60 KB
5x6 | 1KB 4 KB 96 KB
5x7 1 KB 6 KB 128 KB

Please refer to "Quality Grades on NEC Semiconductor Devices" (Document No. C11531E) published by

Renesas Electronics to know the specification of quality grade on the devices and its recommended applications.
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[List of Part Number]

(1/6)
78KO0/Kx2 Package Product Quality Part Number
Microcontrollers type grace
78K0/KB2 30-pin plastic Conventional- | Standard 1#PD78F0500MC-5A4-A, 78F0501MC-5A4-A,
SSOP (7.62 mm | specification | products 78F0502MC-5A4-A, 78F0503MC-5A4-A,
(300)) products 78F0503DMC-5A4-A""
(A) grade uPD78F0500MC(A)-CAB-AX, 78F0501MC(A)-CAB-AX,
products 78F0502MC(A)-CAB-AX, 78FO503MC(A)-CAB-AX
(A2) grade | ©PD78F0500MC(A2)-CAB-AX, 78F0501MC(A2)-CAB-AX,
products 78F0502MC(A2)-CAB-AX, 78F0503MC(A2)-CAB-AX
Expanded- Standard #PD78F0500AMC-CAB-AX, 78F0501AMC-CAB-AX,
specification | products 78F0502AMC-CAB-AX, 78F0503AMC-CAB-AX,
products 78F0503DAMC-CAB-AX""
(A) grade 1PD78F0500AMCA-CAB-G, 78F0501AMCA-CAB-G,
products 78F0502AMCA-CAB-G, 78F0503AMCA-CAB-G
(A2) grade | #PD78F0500AMCA2-CAB-G, 78F0501AMCA2-CAB-G,
products 78F0502AMCA2-CAB-G, 78F0503AMCA2-CAB-G
36-pin plastic Conventional- | Standard #PD78F0500FC-AAS3-A, 78F0501FC-AA3-A,
FLGA (4x4) specification | products 78F0502FC-AA3-A, 78F0503FC-AA3-A,
products 78F0503DFC-AA3-A""
Expanded- Standard #PD78F0500AFC-AA3-A, 78F0501AFC-AA3-A,
specification | products 78F0502AFC-AA3-A, 78F0503AFC-AA3-A,
products 78F0503DAFC-AA3-A""
78K0/KC2 38-pin plastic Expanded- Standard #PD78F0511AMC-GAA-AX, 78F0512AMC-GAA-AX,
SSOP (7.62 mm | specification | products 78F0513AMC-GAA-AX, 78F0513DAMC-GAA-AX""
(300)) products | (a)grade | uPD78F0511AMCA-GAA-G, 78F0512AMCA-GAA-G,
products 78F0513AMCA-GAA-G
(A2) grade | ©PD78F0511AMCA2-GAA-G, 78F0512AMCA2-GAA-G,
products 78F0513AMCA2-GAA-G
44-pin plastic Conventional- | Standard #PD78F0511GB-UES-A, 78F0512GB-UES-A,
LQFP (10x10) specification | products 78F0513GB-UES-A, 78F0513DGB-UES-A""
products (A) grade 1PD78F0511GB(A)-GAF-AX, 78F0512GB(A)-GAF-AX,
products 78F0513GB(A)-GAF-AX
(A2) grade | ©PD78F0511GB(A2)-GAF-AX, 78F0512GB(A2)-GAF-AX,
products 78F0513GB(A2)-GAF-AX
Expanded- Standard #PD78F0511AGB-GAF-AX, 78F0512AGB-GAF-AX,
specification | products 78F0513AGB-GAF-AX, 78F0513DAGB-GAF-AX""
products (A) grade 1PD78F0511AGBA-GAF-G, 78F0512AGBA-GAF-G,
products 78F0513AGBA-GAF-G
(A2) grade | #PD78F0511AGBA2-GAF-G, 78F0512AGBA2-GAF-G,
products 78F0513AGBA2-GAF-G

Note The pPD78F0503D, 78F0503DA, 78F0513D, and 78F0513DA have 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.
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(2/6)
78K0/Kx2 Package Product Quality Part Number
Microcontrollers type grace
78K0/KC2 48-pin plastic Conventional- | Standard #PD78F0511GA-8EU-A, 78F0512GA-8EU-A,
LQFP (fine pitch) | specification | products 78F0513GA-8EU-A, 78F0514GA-8EU-A, 78F0515GA-8EU-A,
(7x7) products 78F0515DGA-8EU-A""

(A)grade | 1PD78F0511GA(A)-GAM-AX, 78F0512GA(A)-GAM-AX,
products 78F0513GA(A)-GAM-AX, 78F0514GA(A)-GAM-AX,
78F0515GA(A)-GAM-AX

(A2) grade uPD78F0511GA(A2)-GAM-AX, 78F0512GA(A2)-GAM-AX,
products 78F0513GA(A2)-GAM-AX, 78F0514GA(A2)-GAM-AX,
78F0515GA(A2)-GAM-AX

Expanded- Standard uPD78F0511AGA-GAM-AX, 78F0512AGA-GAM-AX,
specification | products 78F0513AGA-GAM-AX, 78F0514AGA-GAM-AX,
products 78F0515AGA-GAM-AX, 78F0515DAGA-GAM-AX""

(A) grade uPD78F0511AGAA-GAM-G, 78F0512AGAA-GAM-G,
products 78F0513AGAA-GAM-G, 78F0514AGAA-GAM-G,
78F0515AGAA-GAM-G

(A2) grade uPD78F0511AGAA2-GAM-G, 78F0512AGAA2-GAM-G,
products 78F0513AGAA2-GAM-G, 78F0514AGAA2-GAM-G,
78F0515AGAA2-GAM-G

78K0/KD2 52-pin plastic Conventional- | Standard 1#PD78F0521GB-UET-A, 78F0522GB-UET-A,
LQFP (10x10) specification | products 78F0523GB-UET-A, 78F0524GB-UET-A,
products 78F0525GB-UET-A, 78F0526GB-UET-A,

78F0527GB-UET-A, 78F0527DGB-UET-A""

(A)grade | 1PD78F0521GB(A)-GAG-AX, 78F0522GB(A)-GAG-AX,
products 78F0523GB(A)-GAG-AX, 78F0524GB(A)-GAG-AX,
78F0525GB(A)-GAG-AX, 78F0526GB(A)-GAG-AX,
78F0527GB(A)-GAG-AX

(A2) grade | 1PD78F0521GB(A2)-GAG-AX, 78F0522GB(A2)-GAG-AX,
products 78F0523GB(A2)-GAG-AX, 78F0524GB(A2)-GAG-AX,
78F0525GB(A2)-GAG-AX, 78F0526GB(A2)-GAG-AX,
78F0527GB(A2)-GAG-AX

Expanded- Standard #PD78F0521AGB-GAG-AX, 78F0522AGB-GAG-AX,
specification | products 78F0523AGB-GAG-AX, 78F0524AGB-GAG-AX,
products 78F0525AGB-GAG-AX, 78F0526AGB-GAG-AX,
78F0527AGB-GAG-AX, 78F0527DAGB-GAG-AX""

(A) grade 1PD78F0521AGBA-GAG-G, 78F0522AGBA-GAG-G,
products 78F0523AGBA-GAG-G, 78F0524AGBA-GAG-G,
78F0525AGBA-GAG-G, 78F0526AGBA-GAG-G,
78F0527AGBA-GAG-G

(A2) grade | ©PD78F0521AGBA2-GAG-G, 78F0522AGBA2-GAG-G,
products 78F0523AGBA2-GAG-G, 78F0524AGBA2-GAG-G,
78F0525AGBA2-GAG-G, 78F0526AGBA2-GAG-G,
78F0527AGBA2-GAG-G

Note The pPD78F0515D, 78F0515DA, 78F0527D, and 78F0527DA have 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.
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(3/6)
78K0/Kx2 Package Product Quality Part Number
Microcontrollers type grace
78K0/KE2 64-pin plastic Conventional- | Standard #PD78F0531GB-UEU-A, 78F0532GB-UEU-A,
LQFP (fine pitch) | specification | products 78F0533GB-UEU-A, 78F0534GB-UEU-A,
(10x10) products 78F0535GB-UEU-A, 78F0536GB-UEU-A,

78F0537GB-UEU-A, 78F0537DGB-UEU-A""

(A)grade | 1PD78F0531GB(A)-GAH-AX, 78F0532GB(A)-GAH-AX,
products 78F0533GB(A)-GAH-AX, 78F0534GB(A)-GAH-AX,
78F0535GB(A)-GAH-AX, 78F0536GB(A)-GAH-AX,
78F0537GB(A)-GAH-AX

(A2) grade uPD78F0531GB(A2)-GAH-AX, 78F0532GB(A2)-GAH-AX,
products 78F0533GB(A2)-GAH-AX, 78F0534GB(A2)-GAH-AX,
78F0535GB(A2)-GAH-AX, 78F0536GB(A2)-GAH-AX,
78F0537GB(A2)-GAH-AX

Expanded- Standard uPD78F0531AGB-GAH-AX, 78F0532AGB-GAH-AX,
specification | products 78F0533AGB-GAH-AX, 78F0534AGB-GAH-AX,
products 78F0535AGB-GAH-AX, 78F0536AGB-GAH-AX,
78F0537AGB-GAH-AX, 78F0537DAGB-GAH-AX""

(A) grade uPD78F0531AGBA-GAH-G, 78F0532AGBA-GAH-G,
products 78F0533AGBA-GAH-G, 78F0534AGBA-GAH-G,
78F0535AGBA-GAH-G, 78F0536AGBA-GAH-G,
78F0537AGBA-GAH-G

(A2) grade | ©PD78F0531AGBA2-GAH-G, 78F0532AGBA2-GAH-G,
products 78F0533AGBA2-GAH-G, 78F0534AGBA2-GAH-G,
78F0535AGBA2-GAH-G, 78F0536AGBA2-GAH-G,
78F0537AGBA2-GAH-G

Note The uPD78F0537D and 78F0537DA have 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.
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(4/6)
78K0/Kx2 Package Product Quality Part Number
Microcontrollers type grace
78K0/KE2 64-pin plastic Conventional- | Standard #PD78F0531GC-UBS-A, 78F0532GC-UBS-A,
LQFP (14x14) specification | products 78F0533GC-UBS-A, 78F0534GC-UBS-A,
products 78F0535GC-UBS-A, 78F0536GC-UBS-A,

78F0537GC-UBS-A, 78F0537DGC-UBS-A""

(A)grade | 1PD78F0531GC(A)-GAL-AX, 78F0532GC(A)-GAL-AX,
products 78F0533GC(A)-GAL-AX, 78F0534GC(A)-GAL-AX,
78F0535GC(A)-GAL-AX, 78F0536GC(A)-GAL-AX,
78F0537GC(A)-GAL-AX

(A2) grade | xPD78F0531GC(A2)-GAL-AX, 78F0532GC(A2)-GAL-AX,
products 78F0533GC(A2)-GAL-AX, 78F0534GC(A2)-GAL-AX,
78F0535GC(A2)-GAL-AX, 78F0536GC(A2)-GAL-AX,
78F0537GC(A2)-GAL-AX

Expanded- Standard uPD78F0531AGC-GAL-AX, 78F0532AGC-GAL-AX,
specification | products 78F0533AGC-GAL-AX, 78F0534AGC-GAL-AX,
products 78F0535AGC-GAL-AX, 78F0536AGC-GAL-AX,
78F0537AGC-GAL-AX, 78F0537DAGC-GAL-AX""

(A) grade | 1PD78F0531AGCA-GAL-G, 78F0532AGCA-GAL-G,
products 78F0533AGCA-GAL-G, 78F0534AGCA-GAL-G,
78F0535AGCA-GAL-G, 78F0536AGCA-GAL-G,
78F0537AGCA-GAL-G

(A2) grade | 1PD78F0531AGCA2-GAL-G, 78F0532AGCA2-GAL-G,
products 78F0533AGCA2-GAL-G, 78F0534AGCA2-GAL-G,
78F0535AGCA2-GAL-G, 78F0536AGCA2-GAL-G,
78F0537AGCA2-GAL-G

Note The uPD78F0537D and 78F0537DA have 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.
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CHAPTER 1 OUTLINE

78F0537AGA-HAB-AX, 78F0537DAGA-HAB-AX""*

(5/6)
78K0/Kx2 Package Product Quality Part Number
Microcontrollers type grace
78K0/KE2 64-pin plastic Conventional- | Standard #PD78F0531GK-UET-A, 78F0532GK-UET-A,
LQFP (12x12) specification | products 78F0533GK-UET-A, 78F0534GK-UET-A,
products 78F0535GK-UET-A, 78F0536GK-UET-A,
78F0537GK-UET-A, 78F0537DGK-UET-A""
(A) grade uPD78F0531GK(A)-GAJ-AX, 78F0532GK(A)-GAJ-AX,
products 78F0533GK(A)-GAJ-AX, 78F0534GK(A)-GAJ-AX,
78F0535GK(A)-GAJ-AX, 78F0536GK(A)-GAJ-AX,
78F0537GK(A)-GAJ-AX
(A2) grade | pPD78F0531GK(A2)-GAJ-AX, 78F0532GK(A2)-GAJ-AX,
products 78F0533GK(A2)-GAJ-AX, 78F0534GK(A2)-GAJ-AX,
78F0535GK(A2)-GAJ-AX, 78F0536GK(A2)-GAJ-AX,
78F0537GK(A2)-GAJ-AX
Expanded- Standard uPD78F0531AGK-GAJ-AX, 78F0532AGK-GAJ-AX,
specification | products 78F0533AGK-GAJ-AX, 78F0534AGK-GAJ-AX,
products 78F0535AGK-GAJ-AX, 78F0536AGK-GAJ-AX,
78F0537AGK-GAJ-AX, 78F0537DAGK-GAJ-AX""
(A) grade 1uPD78F0531AGKA-GAJ-G, 78F0532AGKA-GAJ-G,
products 78F0533AGKA-GAJ-G, 78F0534AGKA-GAJ-G,
78F0535AGKA-GAJ-G, 78F0536AGKA-GAJ-G,
78F0537AGKA-GAJ-G
(A2) grade | xPD78F0531AGKA2-GAJ-G, 78F0532AGKA2-GAJ-G,
products 78F0533AGKA2-GAJ-G, 78F0534AGKA2-GAJ-G,
78F0535AGKA2-GAJ-G, 78F0536AGKA2-GAJ-G,
78F0537AGKA2-GAJ-G
64-pin plastic Conventional- | Standard #PD78F0531GA-9EV-A, 78F0532GA-9EV-A,
TQFP (fine pitch) | specification | products 78F0533GA-9EV-A, 78F0534GA-9EV-A, 78F0535GA-9EV-A,
(7x7) products 78F0536GA-9EV-A, 78F0537GA-9EV-A,
78F0537DGA-9EV-A""
Expanded- Standard #PD78F0531AGA-HAB-AX, 78F0532AGA-HAB-AX,
specification | products 78F0533AGA-HAB-AX, 78F0534AGA-HAB-AX,
products 78F0535AGA-HAB-AX, 78F0536AGA-HAB-AX,

Note The uPD78F0537D and 78F0537DA have 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.
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(6/6)
78K0/Kx2 Package Product Quality Part Number
Microcontrollers type grace
78K0/KE2 64-pin plastic Conventional- | Standard #PD78F0531FC-AA1-A, 78F0532FC-AA1-A,
FLGA (5x5) specification | products 78F0533FC-AA1-A, 78F0534FC-AA1-A, 78F0535FC-AA1-A,
products 78F0536FC-AA1-A, 78F0537FC-AA1-A,

78F0537DFC-AA1-A"Y"

Expanded- Standard uPD78F0531AFC-AA1-A, 78F0532AFC-AAT1-A,
specification | products 78F0533AFC-AA1-A, 78F0534AFC-AA1-A,

products 78F0535AFC-AA1-A, 78F0536AFC-AA1-A,
78F0537AFC-AA1-A, 78F0537DAFC-AA1-A™"
<R> 64-pin plastic Expanded- Standard #PD78F0531AF1-AA2-A, 78F0532AF1-AA2-A,
FBGA (4x4) specification | products 78F0533AF1-AA2-A, 78F0534AF1-AA2-A,
products 78F0535AF1-AA2-A, 78F0536AF1-AA2-A,
78F0537AF1-AA2-A, 78F0537DAF1-AA2-A™"
78KO0/KF2 80-pin plastic Conventional- | Standard 1PD78F0544GC-UBT-A, 78F0545GC-UBT-A,
LQFP (14x14) specification | products 78F0546GC-UBT-A, 78F0547GC-UBT-A,
products 78F0547DGC-UBT-A""

(A)grade | uPD78F0544GC(A)-GAD-AX, 78F0545GC(A)-GAD-AX,
products 78F0546GC(A)-GAD-AX, 78F0547GC(A)-GAD-AX

(A2) grade | xPD78F0544GC(A2)-GAD-AX, 78F0545GC(A2)-GAD-AX,
products 78F0546GC(A2)-GAD-AX, 78F0547GC(A2)-GAD-AX
Expanded- Standard uPD78F0544AGC-GAD-AX, 78F0545AGC-GAD-AX,
specification | products 78F0546AGC-GAD-AX, 78F0547AGC-GAD-AX,
products 78F0547DAGC-GAD-AX""

(A) grade 1uPD78F0544AGCA-GAD-G, 78F0545AGCA-GAD-G,
products 78F0546AGCA-GAD-G, 78F0547AGCA-GAD-G

(A2) grade | uPD78F0544AGCA2-GAD-G, 78F0545AGCA2-GAD-G,
products 78F0546AGCA2-GAD-G, 78F0547AGCA2-GAD-G
80-pin plastic Conventional- | Standard 1PD78F0544GK-8EU-A, 78F0545GK-8EU-A,

LQFP (fine pitch) | specification | products 78F0546GK-8EU-A, 78F0547GK-8EU-A,

(12x12) products 78F0547DGK-8EU-A""

(A) grade uPD78F0544GK(A)-GAK-AX, 78F0545GK(A)-GAK-AX,
products 78F0546GK(A)-GAK-AX, 78F0547GK(A)-GAK-AX

(A2) grade | pPD78F0544GK(A2)-GAK-AX, 78F0545GK(A2)-GAK-AX,
products 78F0546GK(A2)-GAK-AX, 78F0547GK(A2)-GAK-AX
Expanded- Standard #PD78F0544AGK-GAK-AX, 78F0545AGK-GAK-AX,
specification | products 78F0546AGK-GAK-AX, 78F0547AGK-GAK-AX,
products 78F0547DAGK-GAK-AX""

(A) grade uPD78F0544AGKA-GAK-G, 78F0545AGKA-GAK-G,
products 78F0546AGKA-GAK-G, 78F0547AGKA-GAK-G

(A2) grade 1PD78F0544AGKA2-GAK-G, 78F0545AGKA2-GAK-G,
products 78F0546AGKA2-GAK-G, 78F0547AGKA2-GAK-G

Note The uPD78F0537D, 78F0537DA, 78F0547D, and 78F0547DA have 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.
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1.5 Pin Configuration (Top View)

1.5.1 78K0/KB2

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

ANI1/P21 O=—

—_

30 [=—=0 ANI2/P22

ANIO/P20 O=—=] 2 O 29 [=—=0 ANI3/P23

P01/T1010/TO00 0=—=| 3 28|——0 AVss

POO/TI000 O=—{ 4 27 ——0 AVRer

P120/INTPO/EXLVI 0=—| 5 26 |=—=0 P10/SCK10/TxD0
RESETo—={6 25 |[=—=0 P11/S110/RxDO0

FLMDO o——| 7 24 |=—=0 P12/SO10
P122/X2/EXCLK/OCDOBNOte 0a—»] 8 23 |=—=0 P13/TxD6
P121/X1/OCDOANot 0«—n| 9 22 |«—=0 P14/RxD6

REGC 0—

-
o

21 |=—=0 P15/TOHO

Vss 0—— 11 20 [=—=0 P16/TOH1/INTP5

Voo 0——1 12 19 |=—=0 P17/TI50/TO50
P60/SCLO 0=—{ 13 18 [=—=0 P30/INTP1
P61/SDAQ O=—=] 14 17 |=—0 P31/INTP2/0OCD1ANote

P33/TI51/TO51/INTP4 O=—» 16 [«~—=0 P32/INTP3/0CD1BNete

—_
(é)]

Note Products with on-chip debug function only
Cautions 1. Make AVss the same potential as Vss.
2. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

3. ANIO/P20 to ANI3/P23 are set in the analog input mode after release of reset.

Remark For pin identification, see 1.6 Pin Identification.
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e 36-pin plastic FLGA (4x4)

Top View Bottom View
..... coooidl 6 [KSoooodd
SRS RS EGEGES 5 ONONONORON®)
BEOEGEGESES 4 ONONONONONO)
SESEGRGRGEY 3 ONONONONONG,
g 2 ONONONONONG,
‘ SEGEGRE 1 EP ONONON®, ﬁj
\ ______
A B\C D E F F E D C B A
Index mark
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
A1 NC'e! C1 P17/TI50/TO50 E1 AVrer
A2 P32/INTP3/0CD1B""* |C2 P14/RxD6 E2 AVss
A3 | P30/INTP1 C3  |P13/TxD6 E3  |ANI2/P22
A4 | P61/SDAO C4 | P00/TIO00 E4  |ANI1/P21
A5  |P33/TI51/TO51/INTP4 [C5  |Voo E5 |FLMDO
A6 |NC™®! C6  |P121/X1/0CDOA™"* |E6  |RESET
B1 P31/INTP2/OCD1A™"*? | D1 P11/S110/RxD0 F1 NCMe!
B2  |P16/TOH1/INTP5 D2  |P12/SO10 F2  |ANI3/P23
B3  |P15/TOHO D3 | P10/SCK10/TxDO F3  |ANIO/P20
B4 |P60/SCLO D4 |REGC F4 P01/T1010/TO00
B5 |EVoo D5 |Vss F5 P120/INTPO/EXLVI
B6 EVss D6 P122/X2/EXCLK/ F6 NCMe!
ocDoB"*°?

Notes 1.

It is recommended to connect NC to Vss.

2. Products with on-chip debug function only

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. ANIO/P20 to ANI3/P23 are set in the analog input mode after release of reset.

Remark For pin identification, see 1.6 Pin Identification.
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CHAPTER 1 OUTLINE

1.5.2 78K0/KC2

e 38-pin plastic SSOP (7.62 mm (300))

ANI1/P21 O=——

ANIO/P20 O=——f
P01/TI010/TO00 O=——+
P0O0/TI000 O=——n
P120/INTPO/EXLVI O=——>
RESET O———
P124/XT2/EXCLKS O=——
P123/XT1 O=——"

FLMDO O———
P122/X2/EXCLK/OCDOBNOte Oe—
P121/X1/OCDOANete O=—+
REGC O——

Vss O———

Voo O———

P60/SCLO O=—=

P61/SDAQ O=—*
P62/EXSCLO O+—

P63 O —>
P33/TI51/TO51/INTP4 O=—=

© 00 N O g b WO =

I G G G G TG TGy
© 0O N O o~ W DN = O

38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20

O ANI2/P22

O ANI3/P23
~—O ANI4/P24

[~——O ANI5/P25
——O AVss

——O AVrer

[«——O P10/SCK10/TxDO
[~—O P11/SI10/RxD0
~—0O P12/SO10
~—O P13/TxD6
[~—O P14/RxD6
~—=O P15/TOHO
~—O P16/TOH1/INTP5
~—O P17/T150/TO50
~—O P30/INTP1
~—=0O P31/INTP2/OCD1AN°t
«——=(O P32/INTP3/0CD1BN*
~—0O P70/KRO
~—=0O P71/KR1

Note Products with on-chip debug function only

Cautions 1. Make AVss the same potential as Vss.
2. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
3. ANIO/P20 to ANI5/P25 are set in the analog input mode after release of reset.

Remark For pin identification, see 1.6 Pin Identification.
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e 44-pin plastic LQFP (10 x 10)

3 5
i 3
S =
& S o - o< w0 o~
S 8S S AN ANANNA NN
S EggLaaadddq
SEEs=9s8s3sw8se=x
- 0 0o Z2 Z2 Z2 Z Z Z Z Z
O 00 < <A CC
44 43 42 41 40 39 38 37 36 35 34
P41 O — | O 33— AVss
P40 O=— 2 32 ——O AVrer
RESET O——{ 3 31 |=—0O P10/SCK10/TxD0O
P124/XT2/[EXCLKS O=—={ 4 30 [=—O P11/SI10/RxD0
P123/XT1 O=— 5 29 |=—0O P12/S010
FLMDO O——| 6 28 [=—O P13/TxD6
P122/X2/EXCLK/OCDOBNete O] 7 27 |=—0O P14/RxD6
P121/X1/OCDOANete O=——={ 8 26 [=—0O P15/TOHO
REGC O—— 9 25 |=——0O P16/TOH1/INTP5
Vss O— 10 24 f«——O P17/TI50/TO50
Voo O—— 11 23 |=—O P30/INTP1
13 17

P60/SCLO O=——
P61/SDAQ Oe——>

P63 O=— &

P33/TI51/TO51/INTP4 Oe——> 5
P73/KR3 O=—»

P72/KR2 O~—— &

P71/KR1 O=—— 3

P70/KRO O=— 83

P62/EXSCLO O=—— ~

P32/INTP3/0CD1BNote Oe—f N
P31/INTP2/OCD1ANote Oe— 1 N

Note Products with on-chip debug function only
Cautions 1. Make AVss the same potential as Vss.
2. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

3. ANIO/P20 to ANI7/P27 are set in the analog input mode after release of reset.

Remark For pin identification, see 1.6 Pin Identification.

RO1UHO008EJ0401 Rev.4.01 45
Jul 15, 2010 RENESAS



78K0/Kx2
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e 48-pin plastic LQFP (fine pitch) (7 x 7)

ia ¢ s
<3 X d
o O O x
Qg < d
[} % w S
9% -~ £
=% EE E
X g9 X X|= =
ST89a5H S
0 9 AISAARo -~ &
0 oW+~ —~|UF < —
S>S>OCoaoopolboaoddo oo
4847 46 4544 4342 41403938 37
P60/SCLO O=—+ 1 36 [=—O P140/PCL/INTP6
P61/SDA0 O=—+ 2 35 [«~——=0O P00/TI000
P62/EXSCLO O=—~ 3 34 |=——=O P01/T1010/TO00
P63 O=—-= 4 33——=0O P130
P33/TI51/TO51/INTP4 O=—+ 5 32— ANIO/P20
P75 O~—» 6 31 |«——( ANI1/P21
P74 O=~— 7 30— ANI2/P22
P73/KR3 O~—={ 8 29 |+——=(O ANI3/P23
P72/KR2 O~—= 9 28 [+——( ANI4/P24
P71/KR1 O=~—-={10 27— ANI5/P25
P70/KRO O=—{11 26 [+——0O ANI6/P26
P32/INTP3/0CD1BNete O—]12 25|—O
1314151617181920212223 24 ANI7/P27
% ~ O MmO OWwwoOoo h %
SEBE5220295%
czbEzpotackx«
0a33=vIRaSe
SEEsaiiagg
o N~ t ()]
|- — -
z og a2
= o o
[+2]
o

Note Products with on-chip debug function only

Cautions 1. Make AVss the same potential as Vss.
2. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
3. ANIO/P20 to ANI7/P27 are set in the analog input mode after release of reset.

Remark For pin identification, see 1.6 Pin Identification.
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78K0/Kx2

CHAPTER 1 OUTLINE

1.5.3 78K0/KD2

e 52-pin plastic LQFP (10 x 10)

o
o
o
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8 2 O - N M T WO N~
S 5 A N NN AN A NN
2 2 oM < W« WY« Y« WY« W
EE w8888 F5 8N
So oo r~rzZzzZzZzZz2Z2zZz2ZZ
o o000 < <CCCCCCL
TTTTTOOOOOOOO
52 51 50 49 48 47 46 45 44 43 42 41 40
P140/PCLINTP6 O+ 1 () 39— OAVss
P120/INTPO/EXLVIO 2 38— AVrer
P41 (O=——3 37 f«—( P10/SCK10/TxD0
P40O~—| 4 36 [«—( P11/SI10/RxD0
RESETO—5 35 [«—( P12/SO10
P124/XT2/EXCLKS O~— 6 34 |«—() P13/TxD6
P123/XT1 O=——7 33 [«—( P14/RxD6
FLMDOO—(8 32 [«—( P15/TOHO
P122/X2/EXCLK/OCDOB"e (O=—= 9 31 J«—( P16/TOH1/INTP5
P121/X1/OCDOANe® (=e——= 10 30 [«—( P17/TI50/TO50
REGCO——— 11 29 [+=——=() P30/INTP1
Vss O— 12 28 [+——=( P31/INTP2/OCD1ANete
VooO— 13 27 [=—( P32/INTP3/OCD1BNete
14 15 16 17 18 19 20 21 22 23 24 25 26
OO0O0O0OO0OO0OOOOOOOO
Co oM TNOBLTOANC- O
4 < J oo @ oCc
O N O0OL EYYXYYXYXYYXYXYX
Q9P Z RSB IPJI - O
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© o W hooooooo o
o I~
o
=
[42]
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o

Note Products with on-chip debug function only

Cautions 1. Make AVss the same potential as Vss.
2. Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F).
3. ANIO/P20 to ANI7/P27 are set in the analog input mode after release of reset.

Remark For pin identification, see 1.6 Pin Identification.
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78K0/Kx2 CHAPTER 1 OUTLINE

1.5.4 78K0/KE2

e 64-pin plastic LQFP (fine pitch) (10 x 10)
e 64-pin plastic LQFP (14 x 14)

e 64-pin plastic LQFP (12 x 12)

e 64-pin plastic TQFP (fine pitch) (7 x 7)

& 8y,3
zz ©O3¢g2
£ < 2 35 [+
ANSSTZI T o-aoswon~
028 g5cxscCiX I RYRYEYEYRYEYEY
CD220-0Q0 aaonoaondad
SSEE280  SERFSEEE
~1scoc8dr-rzzzzzz2z2z=
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
P120/INTPO/EXLVI O=—{ 1 O 48 —O AVss
P43 O=——= 2 47 —O AVrer
P42 O<+—= 3 46 [+—O P10/SCK10/TxD0
P41 O<—— 4 45 f+—0O P11/SI10/RxD0
P40 O<+— 5 44 [+—0O P12/SO10
RESET O 6 43 |+~—O P13/TxD6
P124/XT2/EXCLKS O=—— 7 42 |+~—O P14/RxD6
P123/XT1 O=~—— 8 41 |+=—O P15/TOHO

FLMDO O———{ 9 40 [=—0O P16/TOH1/INTP5
P122/X2/EXCLK/OCDOBNetel O«——=f 10 39 [=—=0O P17/TI50/TO50
P121/X1/OCDOANote! Oe—nt 14 38 [~—=O P30/INTP1
REGC O——— 12 37 «~—O P53
Vss O——— 13 36 [=—O P52
EVss O—— 14 35 f=—O P51
Voo O———— 15 34 f=—O P50
EVoo O———1 16 33 [«=—O P31/INTP2/0CD1ANotel

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

OO0OO0OO0OO0OO0OOOOOOOLOOOO
OOOC’)VI\LOLOQ'C')N‘—O‘;%‘)‘E
B Q= L~ Y W ol s ol s o ol s o
OO0 0L EYXYXXYXYXYXYXXYXYX2 22
QDD ZROBLBIPI S =m
S = X SNENNNNNKNK©- O —
© o W hoooooooal22n0
Lod O EEQ
T E §¢Q

= 3 8 O

[to} zZ z 0

E Y=y
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Notes 1. Products with on-chip debug function only
2. Products whose flash memory is at least 48 KB only

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. ANIO/P20 to ANI7/P27 are set in the analog input mode after release of reset.

Remark For pin identification, see 1.6 Pin Identification.
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78K0/Kx2

CHAPTER 1 OUTLINE

e 64-pin plastic FLGA (5 x 5)
e 64-pin plastic FBGA (4 x 4)

Top View Bottom View
P 8 [(Joooo0o0ol]
7 (ONONONONONONONGS)
6 OO0OO0OO0OO0OO0O0OO0
5 OO0OO0OO0OO0OO0O0O0
4 OO0OO0O0O0OO0OO0O0
3 (O oNoNONONONONG)
2 (ONONONONONONONGS)
1 D OO0OO0O00O0 D
A B\CDEFGH HGFEDCBA
Index mark
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
A1 AVss C1 ANI4/P24 E1 P130 G1 P141/BUZ/INTP7
A2 AVREF c2 ANI3/P23 E2 ANIO/P20 G2 P140/PCL/INTP6
A3 P11/S110/RxDO c3 ANI7/P27 E3 P03/SI11""? G3 P43
Ad P13/TxD6 c4 P10/SCK10/TxDO E4 P42 G4 RESET
A5 P16/TOH1/INTP5 C5 P17/TI50/TO50 E5 P77/KR7 G5 REGC
A6 P53 C6 P30/INTP1 E6 P33/TI51/TO51/INTP4 | G6 Vss
A7 P51 C7 P31/INTP2/ E7 P74/KR4 G7 VDD
OCD1A"™*"
A8 P32/INTP3/ cs P0O6/TO01""®% E8 P76/KR6 G8 P61/SDAO
ocD1B"*’ Tlo11""e?
B1 ANI5/P25 D1 ANI1/P21 F1 P01/T1010/TO00 H1 P120/INTPO/EXLVI
B2 ANI6/P26 D2 ANI2/P22 F2 P00/TI000 H2 P124/XT2/EXCLKS
B3 P12/S010 D3 P04/SCK11""? F3 P02/S011"*°? H3 P123/XT1
B4 P15/TOHO D4 P72/KR2 F4 P41 H4 FLMDO
B5 P14/RxD6 D5 P70/KRO F5 P40 H5 P122/X2/EXCLK/
ocboBM™’
B6 P52 D6 P71/KR1 F6 P60/SCLO H6 P121/X1/OCDOA™""
B7 P50 D7 P75/KR5 F7 P62/EXSCLO H7 EVss
B8 P05/SSI11"°/ D8 P73/KR3 F8 P63 H8  |EVop
Tloo1""?

Notes 1. Product with on-chip debug function only

Cautions 1.

2. Products whose flash memory is at least 48 KB only

2. Make EVob the same potential as Voo.
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
4. ANIO/P20 to ANI7/P27 are set in the analog input mode after release of reset.

Remark For pin identification, see 1.6 Pin Identification.

Make AVss and EVss the same potential as Vss.
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78K0/Kx2 CHAPTER 1 OUTLINE

1.5.5 78K0/KF2

e 80-pin plastic LQFP (14 x 14)
e 80-pin plastic LQFP (fine pitch) (12 x 12)
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5923255888829 3ves
- r-rrrroOoooor-rZ22Z2Z2Z2Z22Z22Z22
[ T o T o Y o RN o Y o Y WY o TR o WY n Y o Y o AP (S IR (S (- QP G- G
OOOTTTTOTTTTTTTTTTTT
807978 7776 7574 7372 7170 69 68 67 66 6564 63 62 61
P120INTPOEXLVI O=——1 () 60O AVss
P47 Os——2 59 ——O AVrer
P46 O~—|3 58 |~—O P57
P45 O~—»{4 57 |=~——0O P56
P44 O~—|5 56 |~——O P55
P43 O 6 55 |[~——0O P54
P42 O~—{7 54 |«~——=0O P10/SCKI0/TXDO
P41 O-—=|8 53 [~——=O P11/SI110/RxD0O
P40 O-—=9 52 ~——=0O P12/SO10
RESET O——{10 51 |~——=O P13/TxD6
P124/XT2/EXCLKS O~—-{ 11 50 |«——=O P14/RxD6
P123/XT1 O~ 12 49 |~——0O P15/TOHO
FLMDO O——| 13 48 |=~——=0O P16/TOH1/INTP5
P122/X2/EXCLK/OCDOBNOte Oe——1 14 47 |=——=0O P17/TI50/TO50
P121/X1/0OCDOAN® Ou— ] 15 46 O P30/INTP1
REGC O——| 16 45 O P53
Vss O—— 17 44 |~—=0O P52
EVss O——118 43 |«—=0O P51
Voo O—— 19 42 |+—~O P50
EVoo O—— 20 41 |=——=0O P31/INTP2/OCD1ANete
212223 24 25 26 27 2829 30 31 32 33 34 35 36 37 38 39 40
iiiiioiiiooiiiiiiiii
922BIIBE R EoEs
OQNg0OLE0NLAALYYYYYYYYOnh
Q0o £ NopoToad-oskEwx
BoW o SEEEERERE =S8
cayg o © 80
0 S 8 =
= o q =
2 S
o &

Note Products with on-chip debug function only

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. ANIO/P20 to ANI7/P27 are set in the analog input mode after release of reset.

Remark For pin identification, see 1.6 Pin Identification.
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78K0/Kx2

CHAPTER 1 OUTLINE

1.6 Pin Identification

ANIO to ANI7: Analog input P120 to P124: Port 12
AVREF: Analog reference voltage P130: Port 13
AVss: Analog ground P140 to P145: Port 14
BUSYO: Serial busy input PCL: Programmable clock output
BUZ: Buzzer output REGC Regulator capacitance
EVob: Power supply for port RESET: Reset
EVss: Ground for port RxDO0, RxD6: Receive data
EXCLK: External clock input SCK10, SCK11, SCKAOQ: Serial clock input/output
(main system clock) SCLO: Serial clock input/output
EXCLKS: External clock input SDAO: Serial data input/output
(subsystem clock) SI10, SI11, SIAO: Serial data input
EXLVI: External potential input S0O10, SO11, SOAO: Serial data output
for low-voltage detector SSI1: Serial interface chip select input
EXSCLO: External serial clock input STBO: Serial strobe
FLMDO: Flash programming mode T1000, TIO10,
INTPO to INTP7: External interrupt input TIOO1, TIO11,
KRO to KR7: Key return TI50, TI51: Timer input
NC: Non-connection TOO00, TOO1,
OCDOA, OCDO0B, TO50, TO51,
OCD1A, OCD1B: On chip debug input/output TOHO, TOH1: Timer output
P00 to P06: Port 0 TxDO0, TxD6: Transmit data
P10to P17: Port 1 Vbb: Power supply
P20 to P27: Port 2 Vss: Ground
P30 to P33: Port 3 X1, X2: Crystal oscillator (main system clock)
P40 to P47: Port 4 XT1, XT2: Crystal oscillator (subsystem clock)
P50 to P57: Port 5
P60 to P67: Port 6
P70 to P77: Port 7
RO1UHO008EJ0401 Rev.4.01 51
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78K0/Kx2 CHAPTER 1 OUTLINE

1.7 Block Diagram

1.7.1 78K0/KB2

TOO00/TI010/PO1 =——|  16-bit timer/
TI000/PO0 event counter 00 <:> <:> Port 0 <Z> P00, PO1
RxD6/P14 (LINSEL)
K Port 1 K 8> P10to P17
TOHO/P15 g-bittimerHo K>
- Port 2 K 4> P20to P23
TOH1/P16 8-bit timer H1 K|
K Port 3 K 4> P30 to P33
t
Internal low-speed < Port 6 K 2" > P60, P61
oscillator
'
- Port 12 K 3" > P120to P122
Watchdog timer
Power on clear/
- POC/LVI
8-bit timer/ low voltage [*=——EXLVI/P120
TISO/TOS0/P17 event counter 50 78K/0 <:> indicator control
Flash
CPU memory
o core Reset control
8-bit timer/ <:>
TIS1/TOS1/P33 event counter 51
@ @ On-chin debug N1 OCDOAN*® /X1, OCD1AN /P31
K—{On-chip debug OCDOB""* /X2, OCD1B"" /P32

RxDO/P11 —|  Serial
TxDO/P10 =— interface UARTO

{

g 0 4 ¢ 4 ¢ g ¢

System
i trol BEGET
RxDEP14 | ol Internal contro RESET
interface UART6 . /
TxD6/P13 high-speed X1/P121
RAM [~—X2/EXCLK/P122
SIO/P11 . Internal h|gh-speed
Serial oscillator
ﬂ/mz interface CSI10
SCK10/P10 =—
Voltage regulator REGC
SDAO/P61 =~—» Serial
SCLO/P60 ~—| interface 1ICO
ANIO/P20 to
ANI3/P23
AVrer A/D converter
AVss
RxD6/P14 (LINSEL)
INTPO/P120 j—’
INTP1/P30 to Interrupt ‘
INTP4/P33 control <:>
V V FLMD!
INTP5/P16 ——= EV Moo 2y Note 2 0
Notes 1. Available only in the products with on-chip debug function.
2. Available only in the 36-pin products.
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78K0/Kx2

CHAPTER 1 OUTLINE

1.7.2 78K0/KC2

TOO0O0/TIO10/PO1 ~—
TIO00/POO

16-bit timer/
event counter 00

RxD6/P14 (LINSEL)

TOHO/P15 =—]

8-bit timer HO

{

TOH1/P16 ~—

8-bit timer H1

{

Internal
low-speed
oscillator

)

Watchdog timer

TI50/TO50/P17 <+—

8-bit timer/
event counter 50

TI51/TO51/P33 +—

8-bit timer/
event counter 51

Watch timer

RxDO/P11 ——=
TxDO/P10 -—]

Serial
interface UARTO

RxD6/P14 ——|
TxD6/P13 =—-|

Serial
interface UART6

LINSEL

SIO/P11 —=
SO10/P12 =—
SCK10/P10 =—=

Serial
interface CSI10

EXSCLO/P62 —
SDAQ/P61 =—|
SCLO/P60 ~—

Serial interface 11CO

ANIO/P20 to ANI5/P25,
ANI6/P26Nete 1, AN[7/P27Nete 1
AVRrer

AVss

)

A/D converter

g ¢ 8 9 8438 g4

RxD6/P14 (LINSEL,
|NT(PO/P1 20) L.

INTP1/P30 to

INTP4/P33
INTP5/P16 ———=
INTP6/P140Ne2 o]

Interrupt control

{

Notes 1.

2 Available only in the 48-pin products.

78K/0
CPU
core

Flash
memory

g U

g4

Internal Internal
high-speed| |expansion
RAM RAMNote 3

Voo Vss FLMDO

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

Port 0 K2~ >Poo, Pot
Port 1 K8 >P10to P17
Port 2 K8 P20 to P25, P2ghete, pa7hete
Port 3 K 2 >P30 to P33
Port 4 <:Z>P40Notel’ P4qNote 1
Port 6 K4~ >pe0 to P63
Port 7 g;ghf«ZT 'PF;Z%:::: ‘P75ane 2
Port 12 K5 >P120 10 P124
Port 1%z [~ pygohete
Port 14Note2 [« o pygQNote2
S(')‘r’]f;ﬁ,‘jffft —— PCL/P140Note2
P".fﬁ:%ﬂlféeear/ POCILYL l+——ExuviP120
indicator
Key return KRO/P70, KR1/P71,

KR2/P72Vete1, KR3/P73Nete !

Reset control

Multiplier &
dividerNete3

g8 8 0000000000 Y

On-chip debugh°te*

[=——— OCDOANe'4/X1, OCD1AN° 4/P31
OCDOBMN'* /X2, OCD1BN°** 4/P32

System control

Internal
high-speed
oscillator

[~—RESET

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

Voltage regulator

REGC

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

4. Available only in the products with on-chip debug function.
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78K0/Kx2

CHAPTER 1 OUTLINE

1.7.3 78K0/KD2

TOO0O0/TI010/PO1 ~—=
TI000/POO
RxD6/P14 (LINSEL)

16-bit timer/
event counter 00

TOHO/P15 ~—

8-bit timer HO

g

TOH1/P16 ~—

8-bit timer H1

g

1

Internal low-speed
oscillator

v

Watchdog timer

TI50/TO50/P17 ~——»|

8-bit timer/
event counter 50

TI51/TO51/P33

8-bit timer/
event counter 51

Watch timer

RxDO/P11 ——=
TxDO/P10 =—

Serial
interface UARTO

RxD6/P14
TxD6/P13 =—|

Serial
interface UART6

LINSEL

SI10/P11
SO10/P12 =—]
SCK10/P10 ~—=

Serial
interface CSI10

EXSCLO/P62 ——
SDA0/P61
SCLO/P60 =~—=

Serial interface IICO

ANIO/P20 to
ANI7/P27
AVRer

AVss

[ )

A/D converter

g 40 ¢ ¢ 848 ¢y

RxD6/P14
INTPO/P120(LINSEL) j—’
INTP1/P30 to
INTP4/P33

INTP5/P16 ——=
INTP6/P140 ——=

Interrupt control

Notes 1.

78K/0
CPU Flash
CORE memory

g U

RS

Internal Internal

high-speed| |expansion
RAM RAMNete2
Voo Vss FLMDO

Port 0 K4~ >P00 to P03
Port 1 K 8 >P10to P17
Port 2 K8 >P20to P27
Port 3 K4 >P30to P33
Port 4 K2~ >pao, Pat
Port 6 K 4" >P60 to P63
Port 7 K 8 >P701t0 P77
Port 12 K5 >P120t0 P124
Port 13 ——=P130
Port 14 ~—~ P140
Clock output control PCL/P140
Power on clgar/low POC/LVI EXLVI/P120
voltage indicator control
Key return “ ES%Z? to

Reset control

Multiplier &
dividerhete 2

SOREO TN N A A O O A O O I O A A A U2

On-chip debugh°te®

OCDOAN**%/X1, OCD1AN"3/P31
OCDOBM**%/X2, OCD1B"°*%/P32

System control

Internal high-speed
oscillator

[~—RESET

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

Voltage regulator

REGC

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

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

3. Available only in the products with on-chip debug function.
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78K0/Kx2

CHAPTER 1 OUTLINE

1.7.4 78K0/KE2

TOO00/TI010/PO1 ~—=|
TI000/P0O0

16-bit TIMER/
EVENT COUNTER 00

RxD6/P14 (LINSEL)

TOO01Note2/T|01 {Note2/pog +——]
TI001Note2/pos5

16-bit TIMER/
EVENT COUNTER 01"

TOHO/P15 ~—

8-bit TIMER HO

TOH1/P16 =—

8-bit TIMER H1

VIV

1

INTERNAL
LOW-SPEED
OSCILLATOR

!

WATCHDOG TIMER

TI50/TO50/P17 ~—»

8-bit TIMER/
EVENT COUNTER 50

TI51/TO51/P33 =—|

8-bit TIMER/
EVENT COUNTER 51

WATCH TIMER

RxDO/P11 ——=
TxDO/P10 ~—|

SERIAL
INTERFACE UARTO

78K/0

CPU FLASH
CORE MEMORY
BANKNom

g g

RxD6/P14 ——|
TxD6/P13 ~—f

SERIAL
INTERFACE UART6

LINSEL

SHO/P11T ——=
SO10/P12 =—
SCK10/P10 ~—=]

SERIAL
INTERFACE CSI10

SI11Nete2/po3
SO11Nete2/po2
SCK11Note2/pgg ]
'5SI11Nete2/pos5

SERIAL INTERFACE
S| 1Note2

EXSCLO/P62 ——
SDAO/P61 =—
SCLO/P60 ~+—

SERIAL
INTERFACE 1ICO

ANIO/P20 to
ANI7/P27

AVRer

AVss

e

A/D CONVERTER

g ¢4 ¢ g ¢ ¢ g4 ¢4y

RxD6/P14 (LIN
INT(PO/ PS1E2I(_)) j—’
INTP1/P30 to
INTP4/P33
INTP5/P16
INTP6/P140,

INTP7/P141

INTERRUPT
CONTROL

{

Notes 1.

g U

INTERNAL
HIGH-SPEED
RAM

INTERNAL
EXPANSION

RAMNote2

Voo, Vss, FLMDO

EVoo EVss

porTo K7 >P00to P0G
PORT 1 K8 >P10to P17
PORT2 K8 >P20to P27
PORT3 |4 >P30to P33
PORT 4 2" >P40to P43
PORT5 K 4 >P50to P53
PorT6 (K4 >P60to P63
PORT 7 K8 >P70t0 P77
PORT12 KB >P120to P124
PORT13  [—=P130
PORT14  K“2_>P140, P141
BUZZER OUTPUT BUZ/P141
oS |- oo
oW voLTAGE e e S VIS E
INDICATOR
KEY RETURN (g JKROPTO0
RESET CONTROL
MULTIPLIER&
DIVIDERNote2

g8 ¢ 808880000 LT Y

ON-CHIP DEBUGN®

~——OCDO0AN®t3/x1, OCD1AN°e3/p31
ocDoBNete3/x2, 0CcD1BNoted/p32

|« RESET
X1/P121
SYSTEM
CoNTROL  [——X2/EXCLK/P122
XT1/P123
e XT2/EXCLKS/P124
INTERNAL
HIGH-SPEED
OSCILLATOR
VOLTAGE
REGULATOR REGC

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

2. Available only in the products whose flash memory is at least 48 KB.
3. Available only in the products with on-chip debug function.

RO1UHOO08EJ0401 Rev.4.01

Jul 15, 2010

RENESAS

55



78K0/Kx2

CHAPTER 1 OUTLINE

1.7.5 78K0/KF2

TOO0O0/TI010/PO1 ~—=

16-bit timer/
event counter 00

TI000/PO0 j—»
RxD6/P14 (LINSEL)

TOO01/TI011/P06 ~—=
TIO01/P05 ——

16-bit timer/
event counter 01

TOHO/P15

8-bit timer HO

TOH1/P16 =—

8-bit timer H1

g 4 4 8

i

Internal low-speed
oscillator

{

Watchdog timer

TI50/TO50/P17 ~——|

8-bit timer/
event counter 50

TI51/TO51/P33 ~—»|

8-bit timer/
event counter 51

Watch timer

RxDO/P11 ——=
TxDO/P10 =—|

Serial
interface UARTO

78K/0
CPU
core

Flash
memory

g ¢

RxD6/P14 ——=
TxD6/P13 =—]

Serial
interface UART6

LINSEL

SI10/P11 ——=
SO10/P12 =—]
SCK10/P10 =—=

Serial
interface CSI10

SI11/P03 —

SO11/P02 ~—]
SCK11/P04 -—=
'SSI11/P05 ——|

Serial
interface CSI11

SIA0/P143 ——=
SOA0/P144 «—]
SCKAO/P142 =—=
STBO/P145 «—f
BUSYO0/P141 ——=

Serial
interface CSIAQ

I G VI G I O VI O

EXSCLO/P62 —
SDAO/P61 ~—=|
SCL0/P60

Serial
interface IICO

g

ANIO/P20 to
ANI7/P27
AVrer

AVss

8 )

A/D converter

{

RxD6/P14 (LINSEL,
IN'ISPO/P12()) j—’
INTP1/P30 to
INTP4/P33
INTP5/P16 ——=
INTP6/P140,

INTP7/P141

Interrupt
control

g 8

Internal
expansion
RAM

Internal
high-speed
RAM

Notes 1.

Voo, Vss, FLMDO

EVoo EVss

Port 0 K7~ >P00 to P06
Port 1 K 8 >P10to P17
Port 2 K8 >P20to P27
Port 3 K4 >P30to P33
Port 4 P40 to P47
Port 5 K8 >P50to P57
Port 6 K8~ >P60 to P67
Port 7 K8 >P70t0 P77
Port 12 K5 >P120to P124
Port 13 P130
Port 14 K6 >P140to P145
Buzzer output BUZ/P141
Clock output L~ PCL/P140
control
i rvgﬂaﬂia” POCAVE L. Exivipi20
indicator control
Key return 8] &E% ﬁ;g to

Reset control

Multiplier &
divider

O R N VA A R A A A A R A

On-chip debugNote 2

OCDOANete 2/x1 OCD1ANete 2/p31
ocDoBNete 2/x2 OCD1BNete 2/p32

- RESET
System X1/P121
control [~—X2/EXCLK/P122
XT1/P123
XT2/EXCLKS/P124
Internal high-speed
oscillator
Voltage REGC
regulator

2. Available only in the products with on-chip debug function.

Available only in the products whose flash memory is at least 96 KB.
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78K0/Kx2

CHAPTER 1 OUTLINE

1.8 Outline of Functions

(1/2
78K0/Kx2 78K0/KB2 78K0/KC2
Item 30/36 Pins 38/44 Pins 48 Pins
Flash memory (KB) 8 16 24 32 16 24 32 16 24 32 48 60
High-Speed RAM (KB) 0.5 0.75 1 1 0.75 1 1 0.75 1 1 1 1
Expansion RAM (KB) - - - - - - - - - - 1 2

Bank (flash memory)

Power supply voltage

Standard products, (A) grade products: Voo = 1.8 to 5.5 V, (A2) grade products: Voo =2.7t0 5.5V

Regulator

Provided

Minimum instruction
execution time

0.1 s (20 MHz: Voo = 2.7 to 5.5 V)/0.4 us (5 MHz: Voo = 1.8 to 5.5 V)

Note 1

< | High-speed system 20 MHz: Voo = 2.7 t0 5.5 V/5 MHz: Voo = 1.8 t0 5.5 V"""
S | Internal high-speed 8 MHz (TYP.): Voo = 1.8 t0 5.5 V"'
é oscillation
O | Subsystem - | 32.768 kHz (TYP.): Voo = 1.8 to 5.5 V"'
Internal low-speed 240 kHz (TYP.): Voo = 1.8 t0 5.5 V"'
oscillation
Total 23 31 (38 pins)/ 41
E 37 (44 pins)
N-ch O.D. (6 V tolerance) 2 4 4
16 bits (TMO) 1ch
_ | 8 bits (TM5) 2¢ch
£ [8bits (TMH) 2 ¢ch
"~ [Watch - 1ch
WDT 1ch
o 3-wire CSI -
{:‘% Automatic transmit/ -
@ |receive 3-wire CSI
= | UART/3-wire CSI™** 1ch
g UART supporting LIN-bus 1ch
I’C bus 1ch
10-bit A/D 4ch 6 ch (38 pins)/ 8ch
8 ch (44 pins)
S | External 6 7 8
& |Internal 14 16
<
Key interrupt - 2 ch (38 pins)/ 4 ch
4 ch (44 pins)
RESET pin Provided
@ |POC 159V +0.15V
E LVI The detection level of the supply voltage is selectable.
WDT Provided
Clock output/buzzer output - Clock output only
Multiplier/divider - Provided
On-chip debug function 1PD78F0503D, 78F0503DA 1PD78F0513D, 1PD78F0515D, 78F0515DA only
only 78F0513DA only

Operating ambient temperature

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

Notes 1. This is applicable to a standard expanded-specification product (#«PD78F05xxA and 78F05xxDA).
CHAPTER 30 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS) to CHAPTER 33 ELECTRICAL
SPECIFICATIONS ((A2) GRADE PRODUCTS: TA: —40 to +125°C) for products with other specifications and

grades.

2. Select either of the functions of these alternate-function pins.

See
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78K0/Kx2 CHAPTER 1 OUTLINE
(2/2)
78K0/Kx2 78K0/KD2 78K0/KE2 78K0/KF2
Item 52 Pins 64 Pins 80 Pins
Flash memory (KB) 16 | 24 | 32 | 48 | 60 | 96 |128| 16 | 24 | 32 | 48 | 60 | 96 [ 128 | 48 | 60 | 96 | 128
High-Speed RAM (KB) 0.75| 1 1 1 1 1 1 10.75| 1 1 1 1 1 1 1 1 1 1
Expansion RAM (KB) - -] - 1 2 4 6 | - | - | - 1 2 | 4 6 1 2 4 | 6
Bank (flash memory) - 4 6 - 4 6 - 4 6
Power supply voltage Standard products, (A) grade products: Voo = 1.8 to 5.5 V, (A2) grade products: Voo =2.7t05.5V
Regulator Provided
Minimum instruction 0.1 us (20 MHz: Voo = 2.7 t0 5.5 V/)/0.4 us (5 MHz: Voo = 1.8 to 5.5 V) "'
execution time
- | High-speed system 20 MHz: Voo = 2.7 t0 5.5 V/5 MHz: Voo = 1.8 t0 5.5 V"'
S | Internal high-speed 8 MHz (TYP.): Voo = 1.8 to 5.5 V"'
§ oscillation
O | Subsystem 32.768 kHz (TYP.): Voo = 1.8 t0 5.5 V™'
Internal low-speed 240 kHz (TYP.): Voo = 1.8 t0 5.5 V"'
oscillation
5 Total 45 55 71
& | N-ch O.D. (6 V tolerance) 4 4 4
16 bits (TMO) 1ch 2ch
_ | 8 bits (TM5) 2ch
£ 8 bits (TMH) 2¢ch
~ [Watch 1ch
WDT 1ch
o 3-wire CSI - 1ch
{:‘% Automatic transmit/ - 1c¢ch
& | receive 3-wire CSI
= | UART/3-wire CSI™* 1ch
g UART supporting LIN-bus 1ch
I’C bus 1ch
10-bit A/D 8ch
‘g’. External 8 9
I3 Internal 16 19 20
£
Key interrupt 8 ch
RESET pin Provided
@ | POC 1.59V+0.15V
i LVI The detection level of the supply voltage is selectable.
WDT Provided
Clock output/buzzer output Clock output only Provided
Multiplier/divider - | Provided - | Provided
On-chip debug function uPD78F0527D, 78F0527DA only #PD78F0537D, 78F0537DA only uPD78F0547D,
78F0547DA only
Operating ambient temperature | Standard products, (A) grade products: Ta = —40 to +85°C, (A2) grade products: TA = —40 to +125°C

Notes 1. This is applicable to a standard expanded-specification p

roduct (4PD78F05xxA and 78F05xxDA). See

CHAPTER 30 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS) to CHAPTER 33 ELECTRICAL

SPECIFICATIONS ((A2) GRADE PRODUCTS: TA: —40 to +
grades.
2. Select either of the functions of these alternate-function pins.

125°C) for products with other specifications and
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78K0/Kx2

CHAPTER 1 OUTLINE

An outline of the timer is shown below.

16-Bit Timer/ 8-Bit Timer/ 8-Bit Timers HO and H1 |Watch Timer| Watchdog
Event Counters Event Counters Timer
00 and 01 50 and 51
TMOO TMO1 TM50 TM51 TMHO TMH1
Function | Interval timer 1 channel | 1 channel | 1 channel | 1 channel | 1 channel | 1 channel |1 channel™" -
External event 1 channel | 1 channel | 1 channel | 1 channel - - - -
counter
PPG output 1 output 1 output - - - - - -
PWM output - - 1 output 1 output 1 output 1 output - -
Pulse width 2 inputs 2 inputs - - - - - -
measurement
Square-wave 1 output 1 output 1 output 1 output 1 output 1 output - -
output
Carrier generator - - - - - 1 output™™? - -
Timer output - - - - - - 1 channel™™' -
Watchdog timer - - - - - - - 1 channel
Interrupt source 2 2 1 1 1 1 1 -

Notes 1.

2. TM51 and TMH1 can be used in combination as a carrier generator mode.

Remark The timer mounted depends on the product.

In the watch timer, the watch timer function and interval timer function can be used simultaneously.

78K0/KB2

78K0/KC2

78K0/KD2

78K0/KE2

Products
whose flash
memory is
less than
32 KB

Products
whose flash
memory is
at least
48 KB

78KO0/KF2

16-bit timer/event
counter 00

16-bit timer/event
counter 01

8-bit timer/event
counter 50

8-bit timer/event
counter 51

8-bit timer HO

8-bit timer H1

Watch timer

Watchdog timer

: Mounted, —: Not mounted
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

CHAPTER 2 PIN FUNCTIONS

2.1 Pin Function List

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

shown below.

* 78K0/KB2:
o 78K0/KC2:

e 78K0/KD2:

e 78K0/KB2:
o 78KO/KE2:

o 78KO/KF2:

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

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

38-pin plastic SSOP (7.62 mm (300)), 44-pin plastic LQFP (10x10),
48-pin plastic LQFP (fine pitch) (7x7)

52-pin plastic LQFP (10x10)

Power Supply Corresponding Pins
AVRer P20 to P27
Voo Pins other than P20 to P27

Table 2-2. Pin I/O Buffer Power Supplies (AVreF, EVbp, Vbp)

36-pin plastic FLGA (4x4)

64-pin plastic LQFP (fine pitch) (10x10), 64-pin plastic LQFP (14x14), 64-pin plastic LQFP (12x12),
64-pin plastic TQFP (fine pitch) (7x7), 64-pin plastic FLGA (5x5), 64-pin plastic FBGA (4x4)

80-pin plastic LQFP (14x14), 80-pin plastic LQFP (fine pitch) (12x12)

Power Supply Corresponding Pins
AVrer P20 to P27
EVop Port pins other than P20 to P27 and P121 to P124
Vob e P121 to P124
¢ Pins other than port

RO1UHOO08EJ0401 Rev.4.01

Jul 15, 2010

RENESAS

60



78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

2.1.1 78K0/KB2

(1) Port functions: 78K0/KB2

Function Name I/0 Function After Reset | Alternate Function
P00 110 Port 0. Input port TI000
PO1 2-bit I/ port. TI010/TO00
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 1/0 Port 1. Input port SCK10/TxD0
P11 8-bit I/O port. SI10/RxDO
Input/output can be specified in 1-bit units.
P12 . . - SO10
Use of an on-chip pull-up resistor can be specified by a software
P13 setting. TxD6
P14 RxD6
P15 TOHO
P16 TOH1/INTP5
P17 TI50/TO50
P20 to P23 110 Port 2. Analog input | ANIO to ANI3
4-bit 1/0 port.
Input/output can be specified in 1-bit units.
P30 110 Port 3. Input port INTP1
P31 4-bit /O port INTP2/OCD1A™"
Input/output can be specified in 1-bit units. .
P32 . ) - INTP3/0CD1B"™*
Use of an on-chip pull-up resistor can be specified by a software
P33 setting. INTP4/TI51/TO51
P60 1/0 Port 6. Input port SCLO
Output is N-ch open-drain output (6 V tolerance).
Input/output can be specified in 1-bit units.
P120 110 Port 12. Input port INTPO/EXLVI
P121 3-bit I/O port. X1/OCDOA"
Input/output can be specified in 1-bit units.
P122 . . X2/EXCLK/
Only for P120, use of an on-chip pull-up resistor can be Not
- ) OCDOB™"*
specified by a software setting.

Note PD78F0503D and 78F0503DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/2): 78K0/KB2

Function Name I/0 Function After Reset|  Alternate Function
ANIO to ANI3 Input A/D converter analog input Analog P20 to P23
input

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 P30
INTP2 specilled P31/OCD1A"™"
INTP3 P32/0CD1B""
INTP4 P33/T151/TO51
INTP5 P16/TOH1
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 - -
RxDO Input Serial data input to UARTO Input port | P11/SI10
RxD6 Input Serial data input to UART6 Input port | P14
TxDO Output | Serial data output from UARTO Input port | P10/SCK10
TxD6 Output | Serial data output from UART6 Input port | P13
SCK10 1/0 Clock input/output for CSI10 Input port | P10/TxDO
S0 Input Serial data input to CSI10 P11/RxD0
S010 Output | Serial data output from CSI10 P12
SCLO 110 Clock input/output for I°C Input port | P60
SDAO Serial data I/O for I'C P61
TI000 Input External count clock input to 16-bit timer/event counter 00 Input port | POO

Capture trigger input to capture registers (CR000, CR010) of

16-bit timer/event counter 00
TIO10 Input Capture trigger input to capture register (CR000) of 16-bit Input port | PO1/TO00

timer/event counter 00
TI50 Input External count clock input to 8-bit timer/event counter 50 Input port | P17/TO50
TI51 External count clock input to 8-bit timer/event counter 51 P33/TO51/INTP4
TOO00 Output | 16-bit timer/event counter 00 output Input port | PO1/TI010
TO50 Output | 8-bit timer/event counter 50 output Input port | P17/T150
TO51 8-bit timer/event counter 51 output P33/TI51/INTP4
TOHO Output | 8-bit timer HO output Input port | P15
TOH1 8-bit timer H1 output P16/INTP5
X1 - Connecting resonator for main system clock Input port | P121/OCDOA"™"*
X2 - Input port | P122/EXCLK/OCDOB""*
EXCLK Input External clock input for main system clock Input port | P122/X2/0CDOB"*

Note 4PD78F0503D and 78F0503DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/2): 78K0/KB2

Function Name 110 Function After Reset Alternate Function
Vop - For 30-pin products: Positive power supply for pins other - -
than P20 to P23
For 36-pin products: Positive power supply for P121, P122,
and non-port pins
EVop"*©' - For 36-pin products: Positive power supply for port pins - -
other than P20 to P23, P121, and P122. Make the same
potential as Voo.
AVRer - A/D converter reference voltage input and positive power - -
supply for P20 to P23 and A/D converter
Vss - For 30-pin products: Ground potential for pins other than - -
P20 to P23
For 36-pin products: Ground potential for P121, P122, and
non-port pins
EVss"' - For 36-pin products: Ground potential for port pins other - -
than P20 to P23, P121, and P122. Make the same potential
as Vss.
AVss - A/D converter ground potential. Make the same potential as - -
Vss.
OCDOA™"** Input Connection for on-chip debug mode setting pins Input port P121/X1
OCD1 AM*? (#PD78F0503D and 78F0503DA only) P31/INTP2
ocDoB"™* - P122/X2/EXCLK
OCD1B"*"? P32/INTP3
Notes 1. 36-pin products only

2. ©PD78F0503D and 78F0503DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

2.1.2 78K0/KC2

(1) Port functions (1/2): 78K0/KC2

Function Name I/0 Function After Reset | Alternate Function
P00 110 Port 0. Input port TI000
PO1 2-bit I/ port. TI010/TO00
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 1/0 Port 1. Input port SCK10/TxD0
P11 8-bit I/O port. SI10/RxDO
b Input/output can be specified in 1-bit units. SO
12 Use of an on-chip pull-up resistor can be specified by a software 10
P13 setting. TxDé
P14 RxD6
P15 TOHO
P16 TOH1/INTP5
P17 TI50/TO50
P20 to P25 1/0 Port 2. Analog input | ANIO to ANI5
pog'!, po7heet 8-bit 1/0 port. ANIE™™" ANI7"""
Input/output can be specified in 1-bit units.
P30 110 Port 3. Input port INTP1
P31 4-bit /O port. INTP2/0CD1A™"?
Input/output can be specified in 1-bit units. —
P32 Use of an on-chip pull-up resistor can be specified by a software INTP3/0OCD1B
P33 setting. TI51/TO51/INTP4
P40"*', P41™*" | 1/0 Port 4. Input port -
2-bit 1/0 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.
P60 110 Port 6. Input port SCLO
P61 4-bit 1/0 port. SDAO
Output of P60 to P63 is N-ch open-drain output (6 V tolerance).
P62 e T EXSCLO
Input/output can be specified in 1-bit units.
P63 -
P70, P71 110 Port 7. Input port KRO, KR1
P72Nole|‘ p73Met 6-bit 1/0 port. KR2Note1’ KR3"e!
P74t pygioes Input/output can be specified in 1-bit units.
7 P75 Use of an on-chip pull-up resistor can be specified by a software -
setting.

Notes 1.

44-pin and 48-pin products only

For the 38-pin products, be sure to set bits 6 and 7 of PM2 to “1”, and bits 0 and 1 of PM4, bits 2 and 3 of PM7,
bits 6 and 7 of P2, bits 0 and 1 of P4, and bits 2 and 3 of P7 to “0”.
2. 4PD78F0513D, 78F0513DA, 78F0515D and 78F0515DA (product with on-chip debug function) only
3. 48-pin products only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/2): 78K0/KC2

Function Name I/0 Function After Reset | Alternate Function
P120 /0 Port 12. Input port INTPO/EXLVI
P121 5-bit I/0 pOf‘t. X1/OCD0ANo|e|
122 Input/output can be specified in 1-bit units. v —"
Only for P120, use of an on-chip pull-up resistor can be
P123 specified by a software setting. XT1
P124 XT2/EXCLKS
P130"*? Output | Port 13. Output port -
1-bit output-only port.
P140"%"? 110 Port 14. Input port PCL/INTP6""?
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.

Notes 1. 4PD78F0513D, 78F0513DA, 78F0515D and 78F0515DA (product with on-chip debug function) only
2. 48-pin products only

(2) Non-port functions (1/2): 78K0/KC2

Function Name 110 Function After Reset | Alternate Function
ANIO to ANI5 Input A/D converter analog input Analog input | P20 to P25
ANI6NME1’ ANI7NoleI P26Nolel‘ P27NoleI
EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO
EXSCLO Input External clock input for serial interface. Input port P62

To input an external clock, input a clock of 6.4 MHz.
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 P30

specified o2
INTP2 P31/OCD1A™"
INTP3 P32/0CD1B""*
INTP4 P33/T151/TO51
INTP5 P16/TOH1
INTPE""* P140/PCL""*
KRO, KR1 Input Key interrupt input Input port P70, P71
KRZNoleI‘ KRSNM&1 P72Nole|‘ P73Nol91
pCL"*® Output | Clock output (for trimming of high-speed system clock, Input port P140/INTP6""**

subsystem clock)

Notes 1.

44-pin and 48-pin products only

For the 38-pin products, be sure to set bits 6 and 7 of PM2 to “1”, and bits 2 and 3 of PM7, bits 6 and 7 of P2,
and bits 2 and 3 of P7 to “0”.
2. 4PD78F0513D, 78F0513DA, 78F0515D and 78F0515DA (product with on-chip debug function) only
3. 48-pin products only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/2): 78K0/KC2

Function Name 110 Function After Reset | Alternate Function
REGC - Connecting regulator output (2.5 V) stabilization capacitance - -
for internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).
RESET Input System reset input - -
RxDO Input Serial data input to UARTO Input port P11/S110
RxD6 Input Serial data input to UART6 Input port P14
SCK10 I/0 Clock input/output for CSI10 Input port P10/TxDO
SCLO I/0 Clock input/output for I°C Input port P60
SDAO 1/0 Serial data I/O for I’C Input port P61
S0 Input Serial data input to CSI10 Input port P11/RxD0
SO10 Output Serial data output from CSI10 Input port P12
TIO00 Input External count clock input to 16-bit timer/event counter 00 Input port P00
Capture trigger input to capture registers (CR000, CR010) of
16-bit timer/event counter 00
TIO10 Capture trigger input to capture register (CR000) of 16-bit P01/TO00
timer/event counter 00
TI50 Input External count clock input to 8-bit timer/event counter 50 Input port P17/TO50
TI51 External count clock input to 8-bit timer/event counter 51 P33/TO51/INTP4
TOO00 Qutput 16-bit timer/event counter 00 output Input port PO1/TI010
TO50 Output 8-bit timer/event counter 50 output Input port P17/T150
TO51 8-bit timer/event counter 51 output P33/TI51/INTP4
TOHO Output 8-bit timer HO output Input port P15
TOHA1 8-bit timer H1 output P16/INTP5
TxDO Output Serial data output from UARTO Input port P10/SCK10
TxD6 Output Serial data output from UART6 Input port P13
X1 - Connecting resonator for main system clock Input port P121/OCDOA™"*
X2 - P122/EXCLK/
OCDOB"™*
EXCLK Input External clock input for main system clock Input port P122/X2/
OoCcDoB"™*
XT1 - Connecting resonator for subsystem clock Input port P123
XT2 - Input port P124/EXCLKS
EXCLKS Input External clock input for subsystem clock Input port P124/XT2
Vop - Positive power supply for pins other than P20 to P27 - -
AVREF - A/D converter reference voltage input and positive power - -
supply for P20 to P27 and A/D converter
Vss - Ground potential for pins other than P20 to P27 - -
AVss - A/D converter ground potential. Make the same potential as - -
Vss.
OCDOA"™* Input Connection for on-chip debug mode setting pins Input port P121/X1
OCD1A™® («PD78F0513D, 78F0513DA, 78F0515D and 78F0515DA P31/INTP2
Note onIY)
OCDoB - P122/X2/EXCLK
ocD1B™* P32/INTP3

Note ~PD78F0513D, 78F0513DA, 78F0515D and 78F0515DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

2.1.3 78K0/KD2

(1) Port functions (1/2): 78K0/KD2

Function Name I/0 Function After Reset | Alternate Function
P00 110 Port 0. Input port TI000
PO1 4-bit I/O port. TI010/TO00
o2 Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software —
P03 setting. -
P10 1/0 Port 1. Input port SCK10/TxD0
P11 8-bit I/O port. SI10/RxDO
Input/output can be specified in 1-bit units.
P12 . . - SO10
Use of an on-chip pull-up resistor can be specified by a software
P13 setting. TxD6
P14 RxD6
P15 TOHO
P16 TOH1/INTP5
P17 TI50/TO50
P20 to P27 110 Port 2. Analog input | ANIO to ANI7
8-bit 1/0 port.
Input/output can be specified in 1-bit units.
P30 110 Port 3. Input port INTP1
P31 4-bit 1/O port. INTP2/OCD1A™"*
Input/output can be specified in 1-bit units. "
P32 . . - INTP3/0CD1B""
Use of an on-chip pull-up resistor can be specified by a software
P33 setting. TI51/TO51/INTP4
P40, P41 1/0 Port 4. Input port -
2-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.
P60 110 Port 6. Input port SCLO
P61 4-bit I/O port. SDAO
Output is N-ch open-drain output (6 V tolerance).
P62 I N EXSCLO
Input/output can be specified in 1-bit units.
P63 -
P70 to P77 110 Port 7. Input port KRO to KR7
8-bit 1/0 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.
P120 1/0 Port 12. Input port INTPO/EXLVI
P121 5-bit I/O port. X1/OCDOA™ "
Input/output can be specified in 1-bit units.
P122 . . X2/EXCLK/
Only for P120, use of an on-chip pull-up resistor can be Not
- ) ocDoB™"*
specified by a software setting.
P123 XT1
P124 XT2/EXCLKS

Note 4PD78F0527D and 78F0527DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/2): 78K0/KD2

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

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

setting.

Function Name I/0 Function After Reset | Alternate Function
P130 Output | Port 13. Output port -
1-bit output-only port.
P140 1/0 Port 14. Input port PCL/INTP6
1-bit I/O port.

(2) Non-port functions (1/2): 78 K0/KD2

Function Name I/0 Function After Reset Alternate Function
ANIO to ANI7 Input A/D converter analog input Analog P20 to P27
input
EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO
EXSCLO Input External clock input for I’C Input port P62
To input an external clock, input a clock of 6.4 MHz.
FLMDO - Flash memory programming mode setting - -
INTPO Input External interrupt request input for which the valid edge Input port P120/EXLVI
INTP1 (rising edge, falling edge, or both rising and falling edges) P30
can be specified "
INTP2 P31/0CD1A™"
INTP3 P32/0CD1B"*
INTP4 P33/TI51/TO51
INTP5 P16/TOH1
INTP6 P140/PCL
KRO to KR7 Input Key interrupt input Input port P70 to P77
PCL Output | Clock output (for trimming of high-speed system clock, Input port P140/INTP6
subsystem clock)
REGC - Connecting regulator output (2.5 V) stabilization capacitance - -
for internal operation.
Connect to Vss via a capacitor (0.47 to 1 4F).
RESET Input System reset input - -
RxDO Input Serial data input to UARTO Input port P11/SI10
RxD6 Serial data input to UART6 P14
SCK10 110 Clock input/output for CSI10 Input port P10/TxDO
SCLO Clock input/output for I°C P60
SDAO 1/0 Serial data 1/O for I°C Input port P61
SI10 Input Serial data input to CSI10 Input port P11/RxDO0
SO10 Output | Serial data output from CSI10 Input port P12
TxDO Output | Serial data output from UARTO Input port P10/SCK10
TxD6 Serial data output from UART6 P13

Note 4PD78F0527D and 78F0527DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

<R>

<R>

<R>

(2) Non-port functions (2/2): 78K0/KD2

Function Name /0 Function After Reset Alternate Function
TI000 Input External count clock input to 16-bit timer/event counter 00 Input port | POO
Capture trigger input to capture registers (CR000, CR010) of
16-bit timer/event counter 00
TIO10 Capture trigger input to capture register (CR000) of 16-bit P01/TO00
timer/event counter 00
TI50 Input External count clock input to 8-bit timer/event counter 50 Input port | P17/TO50
TI51 External count clock input to 8-bit timer/event counter 51 P33/TO51/INTP4
TOO00 Output | 16-bit timer/event counter 00 output Input port | PO1/TI010
TO50 Qutput | 8-bit timer/event counter 50 output Input port | P17/T150
TO51 8-bit timer/event counter 51 output P33/TI51/INTP4
TOHO 8-bit timer HO output P15
TOH1 8-bit timer H1 output P16/INTP5
X1 - Connecting resonator for main system clock Input port | P121/OCDOA™"
X2 - P122/EXCLK/OCDOB"*
EXCLK Input External clock input for main system clock Input port | P122/X2/0CDOB"*
XT1 - Connecting resonator for subsystem clock Input port | P123
XT2 - Input port | P124/EXCLKS
EXCLKS Input External clock input for subsystem clock Input port | P124/XT2
Vop - Positive power supply for pins other than P20 to P27 - -
AVrer - A/D converter reference voltage input and positive power - -
supply for P20 to P27 and A/D converter
Vss - Ground potential for pins other than P20 to P27 - -
AVss - A/D converter ground potential. Make the same potential as - -
Vss.
OCDOA™™" Input Connection for on-chip debug mode setting pins Input port | P121/X1
OCD1A™" («PD78F0527D and 78F0527DA only) P31/INTP2
OCDOB"™™* - P122/X2/EXCLK
ocD1B™™ P32/INTP3

Note PD78F0527D and 78F0527DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

2.1.4 78K0/KE2

(1) Port functions (1/2): 78K0/KE2

Function Name I/0 Function After Reset | Alternate Function
P00 110 Port 0. Input port TI000
PO1 7-bit I/ port. TI010/TO00
Input/output can be specified in 1-bit units. oo
P02 . . - SO11™*
Use of an on-chip pull-up resistor can be specified by a software
P03 Setting. S 1N°w1
P04 SCKi1""!
P05 TI001™*Y
SS|1 1Note1
P06 TIO11"*Y
TOO1 Note 1
P10 110 Port 1. Input port SCK10/TxD0
P11 8-bit I/0 port. SI10/RxDO
P12 Input/output can be specified in 1-bit units. 5010
Use of an on-chip pull-up resistor can be specified by a software
P13 setting. TxD6
P14 RxD6
P15 TOHO
P16 TOH1/INTP5
P17 TI50/TO50
P20 to P27 110 Port 2. Analog input | ANIO to ANI7
8-bit 1/0 port.
Input/output can be specified in 1-bit units.
P30 1/0 Port 3. Input port INTP1
P31 4-bit 1/0 port. INTP2/OCD1A""?
Input/output can be specified in 1-bit units. o2
P32 . . - INTP3/0CD1B"™"
Use of an on-chip pull-up resistor can be specified by a software
P33 setting. TI51/TO51/INTP4
P40 to P43 1/0 Port 4. Input port -
4-bit 1/0 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.
P50 to P53 110 Port 5. Input port -
4-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.
P60 110 Port 6. Input port SCLO
P61 4-bit 1/0 port. SDAO
QOutput of P60 to P63 is N-ch open-drain output (6 V tolerance).
P62 e N EXSCLO
Input/output can be specified in 1-bit units.
P63 -

Notes 1. Available only in the products whose flash memory is at least 48 KB.
2. ;4PD78F0537D and 78F0537DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/2): 78K0/KE2

Function Name I/0 Function After Reset | Alternate Function
P70 to P77 110 Port 7. Input port KRO to KR7
8-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.
P120 110 Port 12. Input port INTPO/EXLVI
P121 5-bit I/0 port. X1/OCDOAN"
122 Input/output can be specified in 1-bit units. Y OEXCLKIOCDOB™™
Only for P120, use of an on-chip pull-up resistor can be
P123 specified by a software setting. XTH1
P124 XT2/EXCLKS
P130 Output | Port 13. Qutput port -
1-bit output-only port.
P140 1/0 Port 14. Input port PCL/INTP6
P141 2-bit I/ port. BUZ/INTP7
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.

Note 4PD78F0537D and 78F0537DA (product with on-chip debug function) only

(2) Non-port functions (1/3): 78K0/KE2

Function Name I} Function After Reset | Alternate Function
ANIO to ANI7 Input A/D converter analog input Analog input | P20 to P27
BUZ Output Buzzer output Input port P141/INTP7
EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO
EXSCLO Input External clock input for I°C. Input port P62

To input an external clock, input a clock of 6.4 MHz.
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 P30

specified N
INTP2 P31/OCD1A™"
INTP3 P32/0CD1B"™"*
INTP4 P33/TI51/TO51
INTP5 P16/TOH1
INTP6 P140/PCL
INTP7 P141/BUZ
KRO to KR7 Input Key interrupt input Input port P70 to P77
PCL Output Clock output (for trimming of high-speed system clock, Input port P140/INTP6

subsystem clock)
REGC - Connecting regulator output (2.5 V) stabilization capacitance - -

for internal operation.

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

Note 4PD78F0537D and 78F0537DA (product with on-chip debug function) only
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78K0/Kx2 CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/3): 78K0/KE2

Function Name I/0 Function After Reset | Alternate Function
RESET Input System reset input - -
RxDO Input Serial data input to UARTO Input port P11/S110
RxD6 Serial data input to UART6 P14
SCK10 1/0 Clock input/output for CSI10 Input port P10/TxDO
SCK11"! Clock input/output for CSI11 P04
SCLO 1/0 Clock input/output for I’C Input port P60
SDAO 110 Serial data I/O for I’C Input port P61
S0 Input Serial data input to CSI10 Input port P11/RxD0
S Serial data input to CSI11 P03
SO10 Output Serial data output from CSI10 Input port P12
SO’ Serial data output from CSI11 P02
SSI1"e! Input Chip select input to CSI11 Input port P05/T1001
TI000 Input External count clock input to 16-bit timer/event counter 00 Input port P00

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

TI001""" External count clock input to 16-bit timer/event counter 01 P05/SSI11M""
Capture trigger input to capture registers (CR001, CR011) of
16-bit timer/event counter 01

TIO10 Capture trigger input to capture register (CR000) of 16-bit P01/TO00
timer/event counter 00

TIO1 """ Capture trigger input to capture register (CR001) of 16-bit P06/TO01"""
timer/event counter 01

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

TI51 External count clock input to 8-bit timer/event counter 51 P33/TO51/INTP4

TOO00 Output 16-bit timer/event counter 00 output Input port P0O1/TI010

TOO1""! 16-bit timer/event counter 01 output PO6/TI011"""

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

TO51 8-bit timer/event counter 51 output P33/TI51/INTP4

TOHO Output 8-bit timer HO output Input port P15

TOH1 8-bit timer H1 output P16/INTP5

TxDO Output Serial data output from UARTO Input port P10/SCK10

TxD6 Serial data output from UART6 P13

<R>| X1 - Connecting resonator for main system clock Input port P121/0OCDOA""*?

X2 _ P122/EXCLK/
OCDOBNote 2

EXCLK Input External clock input for main system clock Input port P122/X2/
OCDOBNote 2

<R>| XT1 - Connecting resonator for subsystem clock Input port P123
XT2 - Input port P124/EXCLKS
EXCLKS Input External clock input for subsystem clock Input port P124/XT2

Notes 1. Available only in the products whose flash memory is at least 48 KB.
2. ;4PD78F0537D and 78F0537DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/3): 78K0/KE2

Function Name I/0 Function After Reset | Alternate Function
Voo - Positive power supply for P121 to P124 and other than ports - -
EVop - Positive power supply for ports other than P20 to P27 and - -
P121 to P124. Make EVoo the same potential as Voo.
AVRer - A/D converter reference voltage input and positive power - -
supply for P20 to P27 and A/D converter
Vss - Ground potential for P121 to P124 and other than ports - -
EVss - Ground potential for ports other than P20 to P27 and P121 to - -
P124. Make EVss the same potential as Vss.
AVss - A/D converter ground potential. Make the same potential as - -
Vss.
OCDOA™™ Input Connection for on-chip debug mode setting pins Input port P121/X1
OCD1AN" (#«PD78F0537D and 78F0537DA only) P31/INTP2
OCDoB"* - P122/X2/EXCLK
ocD1B™™ P32/INTP3

Note 4PD78F0537D and 78F0537DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

2.1.5 78K0/KF2

(1) Port functions (1/2): 78K0/KF2

Function Name I/0 Function After Reset | Alternate Function
P00 110 Port 0. Input port TI000
PO1 7-bit I/ port. TI010/TO00
Input/output can be specified in 1-bit units.
P02 . . - SO11
Use of an on-chip pull-up resistor can be specified by a software
P03 setting. Sl11
P04 SCK11
P05 TI001/SSI11
P06 TI011/TO01
P10 110 Port 1. Input port SCK10/TxD0
P11 8-bit I/0 port. SI10/RxDO
P12 Input/output can be specified in 1-bit units. 5010
Use of an on-chip pull-up resistor can be specified by a software
P13 Setting_ TxD6
P14 RxD6
P15 TOHO
P16 TOH1/INTP5
P17 TI50/TO50
P20 to P27 110 Port 2. Analog input | ANIO to ANI7
8-bit 1/0 port.
Input/output can be specified in 1-bit units.
P30 1/0 Port 3. Input port INTP1
P31 4-bit I/ port. INTP2/OCD1A"™"
Input/output can be specified in 1-bit units. .
P32 . . - INTP3/0CD1B"™"
Use of an on-chip pull-up resistor can be specified by a software
P33 setting. TI51/TO51/INTP4
P40 to P47 /0 Port 4. Input port -
8-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.
P50 to P57 110 Port 5. Input port -
8-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.
P60 110 Port 6. Input port SCLO
P61 8-bit 1/0 port. SDAO
Output of P60 to P63 is N-ch open-drain output (6 V tolerance).
P62 e N EXSCLO
Input/output can be specified in 1-bit units.
P63 to P67 Only for P64 to P67, use of an on-chip pull-up resistor can be -
specified by a software setting.

Note PD78F0547D and 78F0547DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

(1) Port functions (2/2): 78K0/KF2

Function Name I/0 Function After Reset | Alternate Function
P70 to P77 110 Port 7. Input port KRO to KR7
8-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.
P120 110 Port 12. Input port INTPO/EXLVI
P121 5-bit I/0 port. X1/OCDOAN"
122 Input/output can be specified in 1-bit units. Y OEXCLKIOCDOB™™
Only for P120, use of an on-chip pull-up resistor can be
P123 specified by a software setting. XTH1
P124 XT2/EXCLKS
P130 Output | Port 13. Qutput port -
1-bit output-only port.
P140 1/0 Port 14. Input port PCL/INTP6
P141 6-bit I/ port. BUZ/BUSYO/INTP7
Input/output can be specified in 1-bit units. p—
P142 . . - SCKAO
Use of an on-chip pull-up resistor can be specified by a
P143 software setting. SIA0
P144 SOA0
P145 STBO

Note 1PD78F0547D and 78F0547DA (product with on-chip debug function) only

(2) Non-port functions (1/3): 78K0/KF2

Function Name I/0 Function After Reset Alternate Function
ANIO to ANI7 Input A/D converter analog input Analog P20 to P27
input

BUSYO Input CSIAO busy input Input port P141/BUZ/INTP7
BUZ Output | Buzzer output Input port P141/BUSYO/INTP7
EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO
EXSCLO Input External clock input for I°C. Input port P62

To input an external clock, input a clock of 6.4 MHz.
FLMDO - Flash memory programming mode setting - -
INTPO Input External interrupt request input for which the valid edge Input port P120/EXLVI
INTP1 (rising edge, falling edge, or both rising and falling edges) P30

can be specified ot
INTP2 P31/0CD1A™*
INTP3 P32/0CD1B""
INTP4 P33/TI51/TO51
INTP5 P16/TOHA1
INTP6 P140/PCL
INTP7 P141/BUZ/BUSY0
KRO to KR7 Input Key interrupt input Input port P70 to P77

Note 1PD78F0547D and 78F0547DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (2/3): 78K0/KF2

Function Name I} Function After Reset Alternate Function
PCL Output | Clock output (for trimming of high-speed system clock, Input port P140/INTP6
subsystem clock)
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 - -
RxDO Input Serial data input to UARTO Input port P11/SI10
RxD6 Input Serial data input to UART6 Input port P14
SCK10 1/0 Clock input/output for CSI10, CSI11 Input port | P10/TxDO
SCK11 P04
'SCKAO 110 Clock input/output for CSIAQ Input port P142
SCLO 1/0 Clock input/output for I’C Input port P60
SDAO I/0 Serial data /O for I’C Input port P61
SO Input Serial data input to CSI10, CSI11 Input port P11/RxD0
Sit1 P03
SIA0 Input Serial data input to CSIAO Input port P143
SO10 Output | Serial data output from CSI10, CSI11 Input port P12
SO11 P02
SOA0 Output | Serial data output from CSIAO Input port P144
SSI11 Input Chip select input to CSI11 Input port PO5/TI1001
STBO Output | Strobe output from CSIAO Input port P145
TI000 Input External count clock input to 16-bit timer/event counter 00 Input port POO
Capture trigger input to capture registers (CR000, CR010) of
16-bit timer/event counter 00
TI001 External count clock input to 16-bit timer/event counter 01 P05/SSI11
Capture trigger input to capture registers (CR001, CR011) of
16-bit timer/event counter 01
TIO10 Input Capture trigger input to capture register (CR000) of 16-bit Input port P01/TO00
timer/event counter 00
TIO11 Capture trigger input to capture register (CR001) of 16-bit P06/TO01
timer/event counter 01
TI50 Input External count clock input to 8-bit timer/event counter 50 Input port P17/TO50
TI51 External count clock input to 8-bit timer/event counter 51 P33/TO51/INTP4
TO00 Output | 16-bit timer/event counter 00 output Input port PO1/TI010
TOO1 16-bit timer/event counter 01 output PO6/TI011
TO50 Output | 8-bit timer/event counter 50 output Input port P17/T150
TO51 8-bit timer/event counter 51 output P33/TI51/INTP4
TOHO Output | 8-bit timer HO output Input port P15
TOH1 8-bit timer H1 output P16/INTP5
TxDO Output | Serial data output from UARTO Input port | P10/SCK10
TxD6 Output | Serial data output from UART6 Input port P13
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/3): 78K0/KF2

Function Name /0 Function After Reset Alternate Function
X1 - Connecting resonator for main system clock Input port P121/OCDOA™™"
X2 - Input port | P122/EXCLK/OCDOB"™"
EXCLK Input External clock input for main system clock Input port P122/X2/0CDOB""
XT1 - Connecting resonator for subsystem clock Input port P123
XT2 - Input port P124/EXCLKS
EXCLKS Input External clock input for subsystem clock Input port P124/XT2
Voo - Positive power supply for P121 to P124 and other than ports - -

EVoo - Positive power supply for ports other than P20 to P27 and - -
P121 to P124. Make EVop the same potential as Voo.

AVRer - A/D converter reference voltage input and positive power - -
supply for P20 to P27 and A/D converter

Vss - Ground potential for P121 to P124 and other than ports - -

EVss - Ground potential for ports other than P20 to P27 and P121 - -
to P124. Make EVss the same potential as Vss.

AVss - A/D converter ground potential. Make the same potential as - -
Vss.

OCDOA™™" Input Connection for on-chip debug mode setting pins Input port P121/X1

OCD1A™" (1«PD78F0547D and 78F0547DA only) P31/INTP2

ocDoB™™ - P122/X2/EXCLK

ocD1B™™ P32/INTP3

Note 4PD78F0547D and 78F0547DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

2.2 Description of Pin Functions

Remark The pins mounted depend on the product. See 1.4 Ordering Information and 2.1 Pin Function List.

2.2.1 P00 to P06 (port 0)
P00 to P06 function as an I/O port. These pins also function as timer 1/O, serial interface data 1/0O, clock I/O, and chip

select input.
78K0/KB2 78K0/KC2 78K0/KD2 78KO0/KE2 78KO0/KF2
Products Products
whose flash whose flash
memory is memory is at
less than least
32 KB 48 KB
P00/TI000 N N v
P01/T1010/TO00 N N Y
P02/SO11 po2"* po2"* v
P03/S|1 1 P03Nule P03Nule \/
P04/SCK11 - PO4"* v
PO5/TI001/SSI11 - PO5""* v
P06/TI011/TO01 - PO6" " v

Note The 78KO0/KE2 products whose flash memory

port functions and not alternate functions.

Remark +: Mounted, —;: Not mounted

The following operation modes can be specified in 1-bit units.

(1) Port mode

is less than 32 KB and 78K0/KD2 products are only provided with

P00 to P06 function as an I/O port. P00 to P06 can be set to input or output port in 1-bit units using port mode

register 0 (PMO0). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 0 (PUO).

(2) Control mode

P00 to P06 function as timer 1/O, serial interface data 1/O, clock I/O, and chip select input.

(a) TI000, TI0O1

These are the pins for inputting an external count clock to 16-bit timer/event counters 00 and 01 and are also for
inputting a capture trigger signal to the capture registers (CR000, CR010 or CR001, CR011) of 16-bit timer/event
counters 00 and 01.

(b) TIO10, TIO11

These are the pins for inputting a capture trigger signal to the capture register (CR000 or CR001) of 16-bit

timer/event counters 00 and 01.

(c) TO00, TOO1

These are timer output pins of 16-bit timer/event counters 00 and 01.
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78K0/Kx2 CHAPTER 2 PIN FUNCTIONS

(d) SI1
This is a serial data input pin of serial interface CSI11.

(e) SO11
This is a serial data output pin of serial interface CSI11.

(f) SCK11
This is a serial clock 1/O pin of serial interface CSI11.

(g) SSIi1
This is a chip select input pin of serial interface CSI11.

2.2.2 P10 to P17 (port 1)
P10 to P17 function as an 1/O port. These pins also function as pins for external interrupt request input, serial interface
data I/O, clock I/O, and timer I/O.

78K0/KB2 78K0/KC2 78K0/KD2 78KO/KE2 78KO/KF2
Products Products
whose flash whose flash
memory is memory is at
less than least
32 KB 48 KB
P10/SCK10/TxDO v
P11/SI10/RxDO \
P12/SO10 \
P13/TxD6 \
P14/RxD6 \
P15/TOHO v
P16/TOH1/INTP5 \
P17/TI50/TO50 \

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. P10 to P17 can be set to input or output port in 1-bit units using port mode
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 function as external interrupt request input, serial interface data 1/O, clock I/O, and timer 1/O.

(a) SI10
This is a serial data input pin of serial interface CSI10.

(b) SO10
This is a serial data output pin of serial interface CSI10.
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CHAPTER 2 PIN FUNCTIONS

(c)

(d)

(e)

®

()

(h)

@

(k)

SCK10
This is a serial clock 1/O pin of serial interface CSI10.

RxDO
This is a serial data input pin of serial interface UARTO.

RxD6
This is a serial data input pin of serial interface UART®.

TxDO
This is a serial data output pin of serial interface UARTO.

TxD6
This is a serial data output pin of serial interface UART®6.

TI50

This is the pin for inputting an external count clock to 8-bit timer/event counter 50.

TO50
This is a timer output pin of 8-it timer/event counter 50.

TOHO, TOH1
These are the timer output pins of 8-bit timers HO and H1.

INTP5

This is an 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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2.2.3 P20 to P27 (port 2)
P20 to P27 function as an I/O port. These pins also function as pins for A/D converter analog input.

78K0/KB2 78K0/KC2 78K0/KD2 78K0/KE2 78K0/KF2
Products Products
whose flash whose flash
memory is memory is at
less than least
32 KB 48 KB
P20/ANIO J y \
P21/ANIA \ N N
P22/ANI2 J y \
P23/ANI3 \ N y
P24/ANI4 - v v
P25/ANI5 - N y
P26/ANI6 - ote y
P27/ANI7 - et \

Note This is not mounted onto 38-pin products of the 78K0/KC2. For the 38-pin products, be sure to set bits 6 and 7 of
PM2 to “1”, and bits 6 and 7 of P2 to “0”.

Remark +: Mounted, —: Not mounted
The following operation modes can be specified in 1-bit units.
(1) Port mode
P20 to P27 function as an I/O port. P20 to P27 can be set to input or output port in 1-bit units using port mode
register 2 (PM2).
(2) Control mode
P20 to P27 function as A/D converter analog input pins (ANIO to ANI7). When using these pins as analog input pins,

see (5) ANIO/P20 to ANI7/P27 in 13.6 Cautions for A/D Converter.

Caution ANIO/P20 to ANI7/P27 are set in the analog input mode after release of reset.
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2.2.4 P30 to P33 (port 3)

P30 to P33 function as an I/O port. These pins also function as pins for external interrupt request input and timer 1/O.

78K0/KB2 78K0/KC2 78K0/KD2 78K0/KE2 78K0/KF2
Products Products
whose flash whose flash
memory is memory is at
less than least
32 KB 48 KB
P30/INTP1
P31/INTP2/
OCD1A™*
P32/INTP3/ \
OoCD1B"™™
P33/INTP4/TI51/ y
TO51

Note OCD1A and OCD1B are provided to the products with an on-chip debug function (#PD78F05xxD and 78F05xxDA)

only.

Remark +: Mounted

The following operation modes can be specified in 1-bit units.

(1) Port mode

P30 to P33 function as an I/O port. P30 to P33 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 P33 function as external interrupt request input and timer 1/0.

(a) INTP1 to 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) TI51

This is an external count clock input pin to 8-bit timer/event counter 51.

(c) TOS51

This is a timer output pin from 8-bit timer/event counter 51.

Caution 1. In the product with an on-chip debug function (uPD78F05xxD and 78F05xxDA), be sure to
pull the P31/INTP2/0OCD1A pin down before a reset release, to prevent malfunction.
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Caution 2. Process the P31/INTP2/OCD1A pin of the products mounted with the on-chip debug
function (xPD78F05xxD and 78F05xxDA) as follows, when it is not used when it is
connected to a flash memory programmer or an on-chip debug emulator.

P31/INTP2/OCD1A

Note

Flash memory programmer connection Connect to EVss™* via a resistor.

On-chip debug
emulator connection
(when it is not used
as an on-chip debug
mode setting pin)

During reset

Connect to EVop"* or EVss"™*
via a resistor.

During reset released Input:

Output: Leave open.

Note With products without an EVss pin, connect them to Vss. With products without an EVop pin, connect them
to Voo.

Remark P31 and P32 of the product with an on-chip debug function (#«PD78F05xxD and 78F05xxDA) can be
used as on-chip debug mode setting pins (OCD1A and OCD1B) when the on-chip debug function is
used. For how to connect an on-chip debug emulator (QB-MINI2), see CHAPTER 28 ON-CHIP
DEBUG FUNCTION (4PD78F05xxD and 78F05xxDA ONLY).

2.2.5 P40 to P47 (port 4)
P40 to P47 function as an I/O port. P40 to P47 can be set to input or output port in 1-bit units using port mode register
4 (PM4). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 4 (PU4).

78K0/KB2 78KO/KC2 78K0/KD2 78KO/KE2 78KO/KF2
Products Products
whose flash whose flash
memory is memory is at
less than least
32 KB 48 KB
P40 - e v v
P41 - e J N
P42 - - v v
P43 - - v v
P44 - - - N
P45 - - - v
P46 - - - v
P47 - - - v

Note This is not mounted onto 38-pin products of the 78K0/KC2.
PM4 and P4 to “0”.

For the 38-pin products, be sure to set bits 0 and 1 of

Remark +: Mounted, —: Not mounted
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2.2.6 P50 to P57 (port 5)
P50 to P57 function as an I/O port. P50 to P57 can be set to input or output port in 1-bit units using port mode register
5 (PM5). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 5 (PU5).

78K0/KB2 78K0/KC2 78K0/KD2 78K0/KE2 78KO0/KF2
Products Products
whose flash whose flash
memory is memory is at
less than least
32 KB 48 KB
P50 - N N
P51 - v v
P52 - v v
P53 - v v
P54 - - v
P55 - _ N
P56 - - v
P57 - - v

Remark +: Mounted, —: Not mounted

2.2.7 P60 to P67 (port 6)
P60 to P67 function as an I/O port. These pins also function as pins for serial interface data 1/O, clock I/O, and external

clock input.
78K0/KB2 78K0/KC2 78K0/KD2 78K0/KE2 78K0/KF2
Products Products
whose flash whose flash
memory is memory is at
less than least
32 KB 48 KB
P60/SCLO V V
P61/SDAO y y
P62/EXSCLO V V
P63 - y y
P64 - V
P65 - - \/
P66 - - y
P67 - - \/

Remark +: Mounted, —: Not mounted

The following operation modes can be specified in 1-bit units.
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(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). Only for P64 to P67, use of an on-chip pull-up resistor can be specified by pull-up resistor option
register 6 (PUB).

Output of P60 to P63 is N-ch open-drain output (6 V tolerance).

Control mode
P60 to P67 function as serial interface data 1/O, clock I/O, and external clock input.

(a) SDAO
This is a serial data I/O pin for serial interface 11CO.

(b) SCLO
This is a serial clock I/O pin for serial interface 11CO.

(c) EXSCLO
This is an external clock input pin to serial interface [IC0. To input an external clock, input a clock of 6.4 MHz.

2.2.8 P70 to P77 (port 7)

P70 to P77 function as an I/O port. These pins also function as key interrupt input pins.

78K0/KB2 78K0/KC2 78K0/KD2 78K0/KE2 78K0/KF2
Products Products
whose flash whose flash
memory is memory is at
less than least
32 KB 48 KB
P70/KRO - y \
P71/KR1 - v v
P72/KR2 - et v
P73/KR3 - rete y
P74/KR4 - p74™e? v
P75/KR5 - p75"e? R
P76/KR6 - - y
P77/KR7 - - \

Notes 1. This is not mounted onto 38-pin products of the 78K0/KC2. For the 38-pin products, be sure to set bits 2 and 3
of PM7 and P7 to “0”.

2. This is not mounted onto 38-pin and 44-pin products of the 78K0/KC2. The 48-pin products are only provided

with port functions and not alternate functions.

Remark +: Mounted, —: Not mounted

The following operation modes can be specified in 1-bit units.
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(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 key interrupt input pins.

(a) KRO to KR7
These are the key interrupt input pins.

2.2.9 P120 to P124 (port 12)

P120 to P124 function as an I/O port. These pins also function as pins for external interrupt request input, potential
input for external low-voltage detection, connecting resonator for main system clock, connecting resonator for subsystem
clock, external clock input for main system clock, and external clock input for subsystem clock.

78K0/KB2 78K0/KC2 78K0/KD2 78K0/KE2 78KO0/KF2
Products Products
whose flash whose flash
memory is memory is at
less than least
32 KB 48 KB
P120/INTPO/EXLVI
P121/X1/OCDOA™"
P122/X2/EXCLK/
OCDOB"™
P123/XT1 -
P124/XT2/EXCLKS -

Note OCDOA and OCDOB are provided to the products with an on-chip debug function (xPD78F05xxD and 78F05xxDA)
only.

Remark +: Mounted, —;: Not mounted
The following operation modes can be specified in 1-bit units.

(1) Port mode
P120 to P124 function as an I/O port. P120 to P124 can be set to input or output port using port mode register 12
(PM12). Only for P120, use of an on-chip pull-up resistor can be specified by pull-up resistor option register 12
(PU12).

(2) Control mode
P120 to P124 function as pins for external interrupt request input, potential input for external low-voltage detection,
connecting resonator for main system clock, connecting resonator for subsystem clock, external clock input for main
system clock, and external clock input for subsystem clock.

(a) INTPO
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