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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, 1/0O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

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

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

This manual is intended for user engineers who wish to understand the functions of the
RL78/G13 and design and develop application systems and programs for these devices.
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users an understanding of the functions described in the

The RL78/G13 manual is separated into two parts: this manual and the instructions edition
(common to the RL78 Microcontroller).

RL78/G13

User’s Manual
(This Manual)

RL78 Microcontroller
User’s Manual
Instructions

e Pin functions
Internal block functions

o Interrupts

o Electrical specifications

Other on-chip peripheral functions

e CPU functions
o Instruction set
e Explanation of each instruction



How to Read This Manual

Conventions

Related Documents

It is assumed that the readers of this manual have general knowledge of electrical
engineering, logic circuits, and microcontrollers.
e To gain a general understanding of functions:

— Read this manual in the order of the CONTENTS. The mark “<R>" shows major
revised points. The revised points can be easily searched by copying an “<R>" in the
PDF file and specifying it in the “Find what:” field.

e How to interpret the register format:

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

e To know details of the RL78 Microcontroller instructions:
— Refer to the separate document RL78 Microcontroller Instructions User’s Manual

(RO1USO0015E).
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 s X XXX OF xxxxB

Decimal S X XXX

Hexadecimal ---xxxxH

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.
RL78/G13 User’'s Manual Hardware This manual
RL78 Microcontroller Instructions User's Manual RO1US0015E

Documents Related to Flash Memory Programming

Document Name Document No.

PG-FP5 Flash Memory Programmer User's Manual R20UTO008E

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



Other Documents

Document Name Document No.
RENESAS MICROCOMPUTER GENERAL CATALOG R0O1CS0001E
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://www.renesas.com/prod/package/manual/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, Windows NT and Windows XP are registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

PC/AT is a trademark of International Business Machines Corporation.

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United States
and Japan.

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

1.1 Features

O Minimum instruction execution time can be changed from high speed (0.03125 us: @ 32 MHz operation with high-
speed on-chip oscillator) to ultra low-speed (30.5 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: 16 to 512 KB, RAM: 2 to 32 KB, Data flash memory: —/4/8 KB
O On-chip high-speed on-chip oscillator
¢ Select from 32 MHz (TYP.), 24 MHz (TYP.), 16 MHz (TYP.), 12 MHz (TYP.), 8 MHz (TYP.), 4 MHz (TYP.), and 1
MHz (TYP.)
O On-chip single-power-supply flash memory (with prohibition of block erase/writing function)
O Self-programming (with boot swap function/flash shield window function)
O On-chip debug function
O On-chip power-on-reset (POR) circuit and voltage detector (LVD)
O On-chip watchdog timer (operable with the dedicated low-speed on-chip oscillator)
O On-chip multiplier and divider/multiply-accumulator
¢ 16 bits x 16 bits = 32 bits (Unsigned or signed)
e 32 bits + 32 bits = 32 bits (Unsigned)
¢ 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)
O On-chip key interrupt function
O On-chip clock output/buzzer output controller
O On-chip BCD adjustment
O 1I/O ports: 16 to 120 (N-ch open drain: 0 to 4)
O Timer
e 16-bit timer: 8 to 16 channels
e Watchdog timer: 1 channel
e Real-time clock: 1 channel (Correction clock output)
o Interval timer: 1 channel
O Serial interface
e CSI
o UART/UART (LIN-bus supported)
o I°C/Simplified I°C communication
O Different potential interface: Can connect to a 2.5/3 V device when operating at 4.0 Vto 5.5V
O 8/10-bit resolution A/D converter (Vob = EVop =1.6 to 5.5 V): 6 to 26 channels
O Standby function: HALT, STOP, SNOOZE mode
O Power supply voltage: Voo=1.6t05.5V
O Operating ambient temperature: Ta= —40 to +85°C

Remark The functions mounted depend on the product. See 1.6 Outline of Functions.
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RL78/G13 CHAPTER 1 OUTLINE

O ROM, RAM capacities

Flash | Data RAM RL78/G13
ROM | flash 20 pins 24 pins 25 pins 30 pins 32 pins 36 pins

128 8 KB 12 - - - R5F100AG R5F100BG R5F100CG

KB - KB - - - R5F101AG R5F101BG R5F101CG

96 8 KB 8 KB - - - R5F100AF R5F100BF R5F100CF

KB - - - - R5F101AF R5F101BF R5F101CF

64 4 KB 4 KB R5F1006E R5F1007E R5F1008E R5F100AE R5F100BE R5F100CE

KB - Note R5F1016E R5F1017E R5F1018E R5F101AE R5F101BE R5F101CE

48 4 KB 3 KB R5F1006D R5F1007D R5F1008D R5F100AD R5F100BD R5F100CD

KB - R5F1016D R5F1017D R5F1018D R5F101AD R5F101BD R5F101CD

32 4 KB 2 KB R5F1006C R5F1007C R5F1008C R5F100AC R5F100BC R5F100CC

KB - R5F1016C R5F1017C R5F1018C R5F101AC R5F101BC R5F101CC

16 4 KB 2 KB R5F1006A R5F1007A R5F1008A R5F100AA R5F100BA R5F100CA

KB - R5F1016A R5F1017A R5F1018A R5F101AA R5F101BA R5F101CA

Flash | Data RAM RL78/G13
ROM | flash 40 pins 44 pins 48 pins 52 pins 64 pins 80 pins 100 pins 128 pins

512 8KB | 32KB - R5F100FL | R5F100GL | R5F100JL | R5F100LL | R5F100ML | R5F100PL | R5F100SL

KB - Note3 - R5F101FL | R5F101GL | R5F101JL | R5F101LL | R5F101ML | R5F101PL | R5F101SL

384 8KB | 24 KB - R5F100FK | R5SF100GK | R5F100JK | R5F100LK | R5F100MK | R5F100PK | R5F100SK

KB - - R5F101FK | R5SF101GK | R5F101JK | R5F101LK | R5F101MK | R5F101PK | R5F101SK

256 8KB | 20 KB - R5F100FJ | R5F100GJ | R5F100JJ | R5F100LJ | R5F100MJ | R5F100PJ | R5F100SJ

KB - Note2 - R5F101FJ | R5F101GJ | R5F101JJ | R5F101LJ | R5F101MJ | R5F101PJ | R5F101SJ

192 8KB | 16 KB | R5F100EH | R5F100FH | R5SF100GH | R5F100JH | R5F100LH | R5SF100MH | R5F100PH | R5F100SH

KB - R5F101EH | R5F101FH | R5F101GH | R5F101JH | R5F101LH | R5F101MH | R5F101PH | R5F101SH

128 8 KB | 12 KB | R5F100EG | R5F100FG | R5F100GG | R5F100JG | R5F100LG | R5F100MG | R5F100PG -

KB - R5F101EG | R5F101FG | R5SF101GG | R5F101JG | R5F101LG | RSF101MG | R5F101PG -

96 8 KB 8 KB | R5F100EF | R5F100FF | R5F100GF | R5F100JF | R5F100LF | R5SF100MF | R5F100PF -

KB - R5F101EF | R5F101FF | R5F101GF | R5F101JF | R5F101LF | R5SF101MF | R5F101PF -

64 4 KB 4 KB | R5F100EE | R5F100FE | R5F100GE | R5F100JE | R5F100LE - - -

KB - Note R5F101EE | R5F101FE | R5F101GE | R5F101JE | R5F101LE - - -

48 4 KB 3 KB | R5F100ED | R5F100FD | R5F100GD | R5F100JD | R5F100LD - - -

KB - R5F101ED | R5F101FD | R5F101GD | R5F101JD | R5F101LD - - -

32 4 KB 2 KB | R5F100EC | R5F100FC | R5F100GC | R5F100JC | R5F100LC - - -

KB - R5F101EC | R5F101FC | R5F101GC | R5F101JC | R5F101LC - - -

16 4 KB 2 KB | R5F100EA | R5F100FA | R5SF100GA - - - - -

KB - R5F101EA | R5F101FA | R5SF101GA - - - - -
<R> Notes 1. Thisis about 3 KB when the self-programming function and data flash function are used. (For details, see CHAPTER 3)
<R> 2. This is about 19 KB when the self-programming function and data flash function are used. (For details, see CHAPTER 3)
<R> 3. This is about 31 KB when the self-programming function and data flash function are used. (For details, see CHAPTER 3)
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RL78/G13

CHAPTER 1 OUTLINE

1.2 Ordering Information

¢ Flash memory version (lead-free product)

(1/3)
Pin count Package Data flash Part Number
20 pins 20-pin plastic SSOP (7.62 mm Mounted R5F1006AASP, R5F1006CASP, R5F1006DASP, R5F1006EASP
(300)) Not mounted | R5F1016AASP, R5F1016CASP, R5F1016DASP, R5F1016EASP
24 pins 24-pin plastic WQFN Mounted R5F1007AANA, R5F1007CANA, R5F1007DANA, R5F1007EANA
(fine pitch) (4 x 4) Not mounted | R5F1017AANA, R5F1017CANA, R5F1017DANA, R5F1017EANA
25 pins 25-pin plastic FLGA (3 x 3) Mounted R5F1008AALA, R5F1008CALA, R5F1008DALA, R5F1008EALA
Not mounted | R5F1018AALA, R5F1018CALA, R5F1018DALA, R5F1018EALA
30 pins 30-pin plastic SSOP Mounted R5F100AAASP, R5F100ACASP, R5F100ADASP,
(7.62 mm (300)) R5F100AEASP, R5F100AFASP, R5F100AGASP
Not mounted | R5F101AAASP, R5F101ACASP, R5F101ADASP,
R5F101AEASP, R5F101AFASP, R5F101AGASP
32 pins 32-pin plastic WQFN Mounted R5F100BAANA, R5F100BCANA, R5F100BDANA,
(fine pitch)(5 x 5) R5F100BEANA, R5F100BFANA, R5F100BGANA
Not mounted | R5F101BAANA, R5F101BCANA, R5F101BDANA,
R5F101BEANA, R5F101BFANA, R5F101BGANA
36 pins 36-pin plastic FLGA (4 x 4) Mounted R5F100CAALA, R5F100CCALA, R5F100CDALA,
R5F100CEALA, R5F100CFALA, R5F100CGALA
Not mounted | R5F101CAALA, R5F101CCALA, R5F101CDALA,
R5F101CEALA, R5F101CFALA, R5F101CGALA
40 pins 40-pin plastic WQFN Mounted R5F100EAANA, R5F100ECANA, R5F100EDANA,
(fine pitch)(6 x 6) R5F100EEANA, R5F100EFANA, R5F100EGANA, R5F100EHANA
Not mounted | R5F101EAANA, R5F101ECANA, R5F101EDANA,
R5F101EEANA, R5F101EFANA, R5F101EGANA, R5F101EHANA
44 pins 44-pin plastic LQFP (10 x 10) Mounted R5F100FAAFP, R5F100FCAFP, R5F100FDAFP, R5F100FEAFP,

R5F100FFAFP, R5F100FGAFP, R5F100FHAFP, R5F100FJAFP,
R5F100FKAFP, R5F100FLAFP

Not mounted

R5F101FAAFP, R5F101FCAFP, R5F101FDAFP, R5F101FEAFP,
R5F101FFAFP, R5F101FGAFP, R5F101FHAFP, R5F101FJAFP,
R5F101FKAFP, R5F101FLAFP
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(2/3)

Pin count Package

Data flash

Part Number

48 pins 48-pin plastic LQFP
(fine pitch) (7 x 7)

Mounted

R5F100GAAFB, R5F100GCAFB, R5F100GDAFB,
R5F100GEAFB, R5F100GFAFB, R5F100GGAFB,
R5F100GHAFB, R5F100GJAFB, R5F100GKAFB, R5F100GLAFB

Not mounted

R5F101GAAFB, R5F101GCAFB, R5F101GDAFB,
R5F101GEAFB, R5F101GFAFB, R5F101GGAFB,
R5F101GHAFB, R5F101GJAFB, R5F101GKAFB, R5F101GLAFB

48-pin plastic WQFN (7 x 7)

Mounted

R5F100GAANA, R5F100GCANA, R5F100GDANA,
R5F100GEANA, R5F100GFANA, R5F100GGANA,
R5F100GHANA, R5F100GJANA, R5F100GKANA, R5F100GLANA

Not mounted

R5F101GAANA, R5F101GCANA, R5F101GDANA,
R5F101GEANA, R5F101GFANA, R5F101GGANA,
R5F101GHANA, R5F101GJANA, R5F101GKANA, R5F101GLANA

52 pins 52-pin plastic LQFP (10 x 10)

Mounted

R5F100JCAFA, R5F100JDAFA, R5F100JEAFA, R5F100JFAFA,
R5F100JGAFA, R5F100JHAFA, R5F100JJAFA, R5F100JKAFA,
R5F100JLAFA

Not mounted

R5F101JCAFA, R5F101JDAFA, R5F101JEAFA, R5F101JFAFA,
R5F101JGAFA, R5F101JHAFA, R5F101JJAFA, R5F101JKAFA,
R5F101JLAFA

64 pins 64-pin plastic LQFP (12 x 12)

Mounted

R5F100LCAFA, R5F100LDAFA, R5F100LEAFA, R5F100LFAFA,
R5F100LGAFA, R5F100LHAFA, R5F100LJAFA, R5F100LKAFA,
R5F100LLAFA

Not mounted

R5F101LCAFA, R5F101LDAFA, R5F101LEAFA, R5F101LFAFA,
R5F101LGAFA, R5F101LHAFA, R5F101LJAFA, R5F101LKAFA,
R5F101LLAFA

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

Mounted

R5F100LCAFB, R5F100LDAFB, R5F100LEAFB, R5F100LFAFB,
R5F100LGAFB, R5F100LHAFB, R5F100LJAFB, R5F100LKAFB,
R5F100LLAFB

Not mounted

R5F101LCAFB, R5F101LDAFB, R5F101LEAFB, R5F101LFAFB,
R5F101LGAFB, R5F101LHAFB, R5F101LJAFB, R5F101LKAFB,
R5F101LLAFB

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

Mounted

R5F100LCAFC, R5F100LDAFC, R5F100LEAFC, R5F100LFAFC,
R5F100LGAFC, R5F100LHAFC, R5F100LJAFC

Not mounted

R5F101LCAFC, R5F101LDAFC, R5F101LEAFC, R5F101LFAFC,
R5F101LGAFC, R5F101LHAFC, R5F101LJAFC

64-pin plastic FBGA (4 x 4)

Mounted

R5F100LCABG, R5F100LDABG, R5F100LEABG, R5F100LFABG,
R5F100LGABG, R5F100LHABG, R5F100LJABG

Not mounted

R5F101LCABG, R5F101LDABG, R5F101LEABG, R5F101LFABG,
R5F101LGABG, R5F101LHABG, R5F101LJABG
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(3/3)
Pin count Package Data flash Part Number
80 pins 80-pin plastic LQFP (14 x 14) Mounted R5F100MFAFA, R5F100MGAFA, R5F100MHAFA,
R5F100MJAFA, R5F100MKAFA, R5F100MLAFA
Not mounted R5F101MFAFA, R5F101MGAFA, R5F101MHAFA,
R5F101MJAFA, R5F101MKAFA, R5F101MLAFA
80-pin plastic LQFP (fine pitch) Mounted R5F100MFAFB, R5F100MGAFB, R5F100MHAFB,
(12x12) R5F100MJAFB, R5F100MKAFB, R5F100MLAFB
Not mounted R5F101MFAFB, R5F101MGAFB, R5F101MHAFB,
R5F101MJAFB, R5F101MKAFB, R5F101MLAFB
100 pins 100-pin plastic LQFP (fine pitch) Mounted R5F100PFAFB, R5F100PGAFB, R5F100PHAFB, R5F100PJAFB,
(14 x 14) R5F100PKAFB, R5F100PLAFB
Not mounted R5F101PFAFB, R5F101PGAFB, R5F101PHAFB, R5F101PJAFB,
R5F101PKAFB, R5F101PLAFB
100-pin plastic LQFP (14 x 20) Mounted R5F100PFAFA, R5F100PGAFA, R5F100PHAFA, R5SF100PJAFA,
R5F100PKAFA, R5F100PLAFA
Not mounted R5F101PFAFA, R5F101PGAFA, R5F101PHAFA, R5F101PJAFA,
R5F101PKAFA, R5F101PLAFA
128 pins 128-pin plastic LQFP (fine pitch) Mounted R5F100SHAFB, R5F100SJAFB, R5F100SKAFB, R5F100SLAFB
(14 x 20) Not mounted R5F101SHAFB, R5F101SJAFB, R5F101SKAFB, R5F101SLAFB
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1.3 Pin Configuration (Top View)

1.3.1 20-pin products

e 20-pin plastic SSOP (7.62 mm (300))

P01/ANI16/TO00/RXD1 O=—»]
POO/ANI17/TI00/TXD1 O=—m
P40/TOOLO O

RESET O——*

P137/INTPO O—=
P122/X2/EXCLK O——
P121/X1 O

REGC O——»

Vss O——

Voo O——

- ©Oo0ONOOH»WN =

o

O

20
19
18
17
16
15
14
13
12
11

«——=O P20/ANIO/AVrerp

<—O P21/ANI1/AVRerm

«—O P22/ANI2

~—=O P147/ANI18

<~——=0O P10/SCK00/SCL00

=—>0O P11/S100/RxD0/TOOLRXD/SDA00
~—0O P12/SO00/TxDO/TOOLTxD
~—O P16/T101/TO01/INTP5/SO11
<~—O P17/T102/TO02/S111/SDA11
~——=O P30/INTP3/SCK11/SCL11

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

Remark For pin identification, see 1.4 Pin Identification.
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1.3.2 24-pin products

e 24-pin plastic WQFN (fine pitch) (4 x 4)

o
=}
<
o
QD
2
o
J5w®
oRa
s} =z
—ll:o<
(O =~
naoxo
ooBél:O
w=Zefsk
DN ZIX OO
Z<l0O202
SONL R~
§igrgoe
[ s o WY o T
TTT T TT exposed die pad
181716151413
P21/ANI1/AVRerm O=—19 12 [+—0O P17/T102/TO02/SO11

11 [=—O P50/INTP1/SI111/SDA11
10 [=—0O P30/INTP3/SCK11/SCL11

P20/ANIO/AVrerr O=—{20
P01/ANI16/TO00/RxD1 O 21

P0OO/ANI17/T100/TxD1 O 22 9 [=—0O P31/TI03/TO03/INTP4/PCLBUZ0
P40/TOOLO O=—=123 . ! 80O P61/SDAAO
O ~—>(O P60/SCLAO
RESET 241234567
TECEE
EO+=m
Tt
0o
o
o

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

Remark For pin identification, see 1.4 Pin Identification.
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1.3.3 25-pin products

e 25-pin plastic FLGA (3 x 3)

Top View Bottom View
1 i I
oo odd s |[booodD
SSRGS, 4 ONONONONO)
SNSHNSESNY. 3 O OO0OO0O0
SIS NSRS, 2 ONONONONO)
r~ .\) ) T 1 G) O OO @
v r A
J ‘\ L. o
r
A B\C D E E D C BJ|A
INDEX MARK INDEX MARK
A B C D E
P40/TOOLO RESET PO1/ANI16/ P22/ANI2 P147/ANI18
5 TOO00/RxD1
P122/X2/ P137/INTPO POO/ANI17/ P21/ANI1/ P10/SCK00/
4 EXCLK TIOO/TxD1 AVRerm SCLO00
P121/X1 Voo P20/ANIO/ P12/S000/ P11/S100/
3 AVREFP TxDO/ RxDO0/
TOOLTXD TOOLRxXD/
SDA0O
REGC Vss P30/INTP3/ P17/TI02/ P50/INTP1/
o SCK11/SCL11 | TO02/SO11 SI11/SDA11
P60/SCLAO P61/SDAAO P31/TI03/ P16/TI01/ P130
] TOO3/INTP4/ TOO1/INTP5
PCLBUZ0
A B C D E

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

Remark For pin identification, see 1.4 Pin Identification.
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1.3.4 30-pin products

<R> .

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

P20/ANIO/AVRerp O=—»
P01/ANI16/TO00/RxD1 O
POO/ANI17/TI00/TXD1 O=—»
P120/ANI19 O=~—
P40/TOOLO O=~—=

RESET O

P137/INTPO O—=
P122/X2/EXCLK O
P121/X1 O

REGC O——

Vss O——]

Voo O——

P60/SCLAQ O=—
P61/SDAAQ O=—
P31/T103/TO03/INTP4/PCLBUZ0 O=~—*

1O
2
3
4
5
6
7
8

9

10
11
12
13
14
15

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

«—=O P21/ANI1/AVRerm

~—=0O P22/ANI2

~—O P23/ANI3

~—=O P147/ANI18

~——~O P10/SCK00/SCLO0/(TI07)/(TO07)

<—=0O P11/S100/RxD0/TOOLRxD/SDA00/(T106)/(TO06)
=—0O P12/SO00/TxDO/TOOLTXD/(TI05)/(TO05)
«——~0O P13/TxD2/SO20/(SDAAQ)/(TI04)/(TO04)
~———~O P14/RxD2/SI20/SDA20/(SCLAO)/(TI03)/(TO03)
~—=O P15/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)
~—=0O P16/T101/TO01/INTP5/(RXDO0)

~——~O P17/TI02/TO02/(TXDO)

~—O P51/INTP2/SO11

~—=O P50/INTP1/SI11/SDA11

<——=O P30/INTP3/SCK11/SCL11

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

Remarks 1. For pin identification, see 1.4 Pin Identification.

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR).
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1.3.5 32-pin products

<R> e 32-pin plastic WQFN (fine pitch) (5 x 5)

P147/ANI18

P23/ANI3

P22/ANI2
P21/ANI1/AVrerm
P20/ANI0/AVrerp
P01/ANI16/TO00/RxD1
POO/ANI17/TI00/TxD1
P120/ANI19

exposed die pad

«—O P51/INTP2/SO11

«<—=(O P50/INTP1/SI11/SDA11
«—=(O P30/INTP3/SCK11/SCL11
-—O P70

~—=O P31/TI03/TO03/INTP4/PCLBUZ0O
-—0O P62

«—O P61/SDAAO

~—O P60/SCLAOQ

g —
e} S
= [o ]
= ~ = Q
o0 ~=0
°e53nk
EEOS2G
__o=ctkto
STeIXXE
oI<9OTaS L
OOFSLIS3SS
FEOEARAANA
309 ax
SXXo2Q«x
F2xol
213555
BOO(DQXI—X
SEETaRZE
_Itoo\m<<’
O99ANS == A
N xXxOoOYNN22
SEFEO®SO00
o = 5
xooog_lw—m
020 x X029
QOO ETA L
O~ AN M LW O~
oooO0oQQo o
2423222120191817
25I ________ 16
26 | 115
27 :14
28 | 13
29 | 112
30 11
31t~ 110
32 9
123456 78
OFoOX =0 8 3
T
QWEDBSD>>
OWZ X o
SN Y
o o N
¥ =X
o o
o
o

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

Remarks 1. For pin identification, see 1.4 Pin Identification.

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR).
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1.3.6 36-pin products

<R> °

36-pin plastic FLGA (4 x 4)

Top View Bottom View
..... soooi-| o |[Lboooodd
REGRS 5 O0O0O00O0
BRGNS 4 O0O0O00O0
SEGEGEGESES 3 ONONONORONO
' _ 2 ONONONONONG
i:: O3 e I Iprickelclielny
A B\C D E F F E D C B A
INDEX MARK
A B C D E F
P60/SCLAO Voo P121/X1 P122/X2/EXCLK | P137/INTPO P40/TOOLO
6
P62 P61/SDAAO Vss REGC RESET P120/ANI19
5
P72/S0O21 P71/S121/ P14/RxD2/S120/ | P31/TI03/TO03/ | P0OO/TI00/TxD1 P01/TO00/RxD1
4 SDA21 SDA20/(SCLAO) | INTP4/
/(TI03)/(TO03) PCLBUZ0
P50/INTP1/ P70/SCK21/ P15/PCLBUZ1/ | P22/ANI2 P20/ANIO/ P21/ANI1/
3 SI11/SDA11 SCL21 SCK20/SCL20/ AVREerp AVRerm
(T102)/(TO02)
P30/INTP3/ P16/TI01/TO01/ | P12/SO00/ P11/SI00/RxD0/ | P24/ANI4 P23/ANI3
5 | SCK11/SCL11 INTP5/(RxDO0) TxDO/TOOLTXD | TOOLRxD/
/(TI05)/(TO05) SDA0O/(TI06)/
(TO06)
P51/INTP2/ P17/TI02/TO02/ | P13/TxD2/ P10/SCKO00/ P147/ANI18 P25/ANI5
1 | son (TxDO) S020/(SDAAO)/ | SCLO0/(TI07)/
(TI04)/(TO04) (TO07)
A B C D E F

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR).
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1.3.7 40-pin products

<R>  « 40-pin plastic WQFN (fine pitch) (6 x 6)

g —~
[s2]
E  38g
a8 _£0
SSETat
CeEoeg
_SXEES
SO XXE
Soed<sSs
FOkEAaANA
09 A
SORz00X
NXZ2o=p
o 7 <S X ~
[ o) <P WO
S8PELZozE -
058282585
POROSN3SE
tesoqamnmkEy
ZX9o A4 =dA
020 xx02okb
SQQeLLabEEs
e
[ Wy a W a Wy Y o Y o Y o Y o Y o Y o'
30292827 2625242322 21
P26/ANI6 O=—=131  _ _ _ _ _ _ _ _ __ 20[«~——=O P50/INTP1/SI11/SDA11
P25/ANI5 O=——={32 |  exposeddie pad | 19}«—=O P30/INTP3/RTC1HZ/SCK11/SCL11
P24/ANI4 O=—>{33 | | 18[~——0O P70/KRO/SCK21/SCL21
P23/ANI3 O=—»134 ! | 17f+~—=0O P71/KR1/SI21/SDA21
P22/ANI2 O=—=35 | I 16l~—=0O P72/KR2/S021
P21/ANI1/AVRerm O=—=136 ' 15f~—~0O P73/KR3
|
P20/ANIO/AVrerp O~—=37 | | 14l«——=0O P31/TI03/TO03/INTP4/PCLBUZ0
PO1/TO00/RxD1 O=—+{38 ' I 18}«——=0O P62
POOTIOOTXDT O=—39 S I 12f«——=0 P61/SDAAOD
P120/ANI19 O=—{40 10" 1[0 P60/SCLAO

RESET O—m™
P124/XT2/EXCLKS O——=
P123/XT1 O——~ &

P121/X1 O—={~

P137/INTPO O——{ &

P122/X2/EXCLK O—— @

P40/TOOLO O=—— =

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR).
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1.3.8 44-pin products

e 44-pin plastic LQFP (10 x 10)

g —~
™
g 38§
a8 -_Eo
ST SE
=090 M=
EEOC=EQ
c8555¢
N~ = =
85355
EO<ERANA
309 3%
XXl
= 0 =
or <3 S3S s
EgossEea
SSO0B3KER
SEExnQZE -~
JEs8Lps=rc
DIXOSINS S h
z efscsqamkEEy
b= X 8 A A4S SE
< OS2 0 x x0Qe o >
RO ELTAEES
SI-NPIRern
oY W Y W W W W T W Y
33 32 31 30 29 28 27 26 25 24 23
P27/ANI7 O 34 22 |«~—(OP50/INTP1/SI11/SDA11
P26/ANI6 O=—={35 21 |«—=OP30/INTP3/RTC1HZ/SCK11/SCL11
P25/ANI5 O 36 20 |~—OP70/KR0/SCK21/SCL21
P24/ANI4 O=—»37 19 |J«——0OP71/KR1/SI21/SDA21
P23/ANI3 O=—=138 18 l«—=(P72/KR2/S021
P22/ANI2 O=—>{39 17 f«——=0OP73/KR3
P21/ANI1/AVrerm O-=—+{40 16 |«—=(OP31/TI03/TO03/INTP4/PCLBUZ0
P20/ANI0/AVrerr O=—{41 15 f«—=OP63
P01/TO00/RxD1 O 42 14 j«—=O P62
POO/TI00/TxD1 O=—+{43 O 13 [«——=OP61/SDAAO
P120/ANI19 O=—=~{44 12 f«——=(OP60/SCLAO
12 3456 78 91011
NOIFWN-OX -0 g 8
SoBekEgkgss
EOWO®dZ XA
Nl X N = w —
[=ie) w o o™ q o
Ed & 2%
o x &
- 3 5
o

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR).
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1.3.9 48-pin products

e 48-pin plastic LQFP (fine pitch) (7 x 7)

~——=OP147/ANI18

~——=OP146
~——=OP10/SCK00/SCLO0/(TI07)/(TO07)
~——=OP11/S100/RxD0/TOOLRXD/SDA00/(TI06)/(TO06)
~——=0OP12/SO00/TxD0/TOOLTXD/(TI05)/(TO05)
~——=OP13/TxD2/S020/(SDAA0)/(TI04)/(TO04)
~——=OP14/RxD2/SI120/SDA20/(SCLA0)/(TI03)/(TO03)
-——=OP15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
~——~OP16/TI01/TO01/INTP5/(RXDO)
~——=OP17/TI02/TO02/(TXDO)
~——=OP51/INTP2/SO11
~——=OP50/INTP1/SI11/SDA11

©
o
|_
=z
S - ti
- N0 W w
Sax =2
DEs <<
0S8 S-aoxwon
a0 zZ2Zz2zZ2ZZzZZ2zZ2Z
SESgifzrzsss
[ W o W o O o Y W o I o Y o M o W n Y 0 Y
36 35 34 33 32 31 30 29 28 27 26 25
P120/ANI19 O=—=37 24
P41/T107/TO07 O 38 23
P40/TOOLOO 39 22
RESET O—~{40 21
P124/XT2/EXCLKS O——~|41 20
P123/XT1 O——|42 19
P137/INTPO O—43 18
P122/X2/EXCLK O——{44 17
P121/X1 O—|45 16
REGCO—{46 15
Vss O———47 14
Voo O———148 13
12345678 9101112
OQO0OO0O0O0OO0OO0OO0OOOOO
¥2885352aa7"
03203338500
D D D205 PRAD
3o 22 Laldc
& o So2aa250
dlp @~ =|h|h
Esl®Cs5y
Ze g < E T
SZX oL
S £ ¥ oo
5CS &
Q< N~ o
2o [
Eg Z

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

<R> e 48-pin plastic WQFN (7 x 7)

I

©
o
'_
zZ
S = tf
- N0 W w
SDaxE =3
L =x
0S8 Sc-auoxwon
a0 zZzzzzZzzZ2zzZzZ
SsEEofIIIIL<L
TO T MO~ A M W © N~
—T OO rr A ANANANNANANAN
[ I W n TR Y o T o Y o MY o MY o Y o B n R 0
363534 333231302928272625
P120/ANI19 O=—=37
P41/T107/TO07 O=—{38 : exposed die pad |
P40/TOOLO O=—+39 | 12
RESET O—{40 , 21
P124/XT2/EXCLKS O——+{41 | :
P123/XT1 O—42 : |
P137/INTPO O—~]43 | w
P122/X2/EXCLK O——=144 | :
P121/X1 O—{45 ! |
F{EGCQ—%‘K |
Vss O——47 \___________j
Voo O——148
123456 789101112
O0O0000O00OOOO
St L EEEEEEE
Og gODmmDOO
L n JL0s5QLA
3= Oc=C&coiE
e &Q%%%%Qx
FOLaodLo0
alQ P o Rl
Eor TSN
g2z =L
D= F I\\G
8% “RE
o< =
I NS &
ISET RN =
ER z
3 3
o o

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR).

23|=—0O

|

- A N
WA OO N®OO

P147/ANI18
P146

P10/SCK00/SCLO0/(TI07)/(TO07)
P11/S100/RxD0O/TOOLRxXD/SDA00/(TI06)/(TO06)
P12/S000/TxD0O/TOOLTxD/(TI05)/(TO05)
P13/TxD2/S020/(SDAAQ)/(TI04)/(TO04)
P14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)
P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
P16/TI01/TO01/INTP5/(RXDO)
P17/TI02/TO02/(TXDO)

P51/INTP2/SO11

P50/INTP1/SI11/SDA11

RO1UH0146EJ0100 Rev.1.00
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<R>

RL78/G13

CHAPTER 1 OUTLINE

1.3.10 52-pin products

e 52-pin plastic LQFP (10 x 10)

@ [«——=0 P147/ANI18

Ll—0OP146

@ l«——~O P10/SCK00/SCLO0/(TI07)/(TO07)

@ [«———=0O P11/S100/RxDO/TOOLRXD/SDAQ0/(TI06)/(TO06)
@ |~————~0O P12/S000/TxDO/TOOLTXD/(TI0S)/(TO05)
o |[~———=O P13/TxD2/S020/(SDAAQ)/(TI04)/(TO04)

~

@ [+———=0O P14/RxD2/SI20/SDA20/(SCLA0)/(TI03)/(TO03)

o
o
(@]
£
=
[aV] ~—
2 O
S s 2
] ] =
o X v
o < - [Q
=
SE8 12
X = X O§
O Z K n =
DI =0
=5 80=kF
NS3®a K
b
nEEgr g
4 =
ocoe e E LB E
n © ~ —m O O
- - - IO 0 M
[n I o I o H n WY a N o 1§
32 3130 2928 27

P27/ANI7 O 40 26 [«—O P70/KR0/SCK21/SCL21
P26/ANI6 O 41 25 [«—0O P71/KR1/SI21/SDA21
P25/ANI5 O 42 24 [«—0 P72/KR2/S021
P24/ANI4 O 43 23 «—=0O P73/KR3/S001
P23/ANI3 O 44 22 [«—O P74/KR4/INTP8/S101/SDA01
P22/ANI2 O 45 21 f«—0O P75/KR5/INTP9/SCK01/SCLO1
P21/ANI1/AVrerm O 46 20 [(«—O P76/KR6/INTP10/(RXD2)
P20/ANIO/AVrerr O 47 19 [«—=O P77/KR7/INTP11/(TXD2)
P130 O 48 18 [«—O P31/T103/TO03/INTP4/(PCLBUZ0)
PO3/ANI16/RxD1 O=—=149 17 =—=0O P63
P02/ANI17/TxD1 O=—={50 16 =0 P62
P01/TO00 O 51 15 [=—=0O P61/SDAAO
POO/TIO0 O 52 O 14 [«—O P60/SCLAO
1 2 34 5 67 89 1011 12 13
© o NI - 9O X - O 2 3
ECg8guskedkagls
2 <cEOoOWO B 22X Ao
SosSEle xSy
o w - o
NEES s 2K
2akd g 1%
— 5 X o
= o
o

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

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR).

RO1UH0146EJ0100 Rev.1.00
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<R>

RL78/G13

CHAPTER 1 OUTLINE

1.3.11 64-pin products

64-pin plastic LQFP (12 x 12)

64-pin plastic LQFP (fine pitch) (10 x 10)
e 64-pin plastic TQFP (fine pitch) (7 x 7)

—~
€8 &
es 8
SEC
SE Y&
ES88 &
~skbtkE g
5ETS ST
OoZe<oOoxXo
FEOSEdESO
T30 Q x99 X
5 x X9 Lawbte
E523SEm a8 =
lg, 28a0x58800 s
S o = Q\}, % 8za'e -9
os88ad=8+s 5T
& N ~~0O=
o 2EE3523833 TE28
z cSoqaldELE] ooy
> XxX89n9akKzsz9p EERER
Z PbeoRRpo2e? zztbtE
RPN ELOEESs ST
T T O~ AN O F OO TOAN— O
rFrrrrrrrrCc - 0O LW WO
[ S o W o W o T o Y o Y o Y Y Y o MY o MY MY T o Y o MY o I
48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
P27/ANI7 O=—={49 32 [~——=0 P30/INTP3/RTC1HZ/SCK11/SCL11
P26/ANI6 O~——150 31 [~———=0O P05/TI05/TO05
P25/ANI5 O=—=|51 30 [=—O P06/TI06/TO06
P24/ANI4 Oe—]52 29 [~—O P70/KR0/SCK21/SCL21
P23/ANI3 O=——=153 28 |~—0O P71/KR1/SI21/SDA21
P22/ANI2 Oe—]54 27 [=—0O P72/KR2/S0O21
P21/ANI1/AVrerm O=——=55 26 [~—0O P73/KR3/S0O01
P20/ANIO/AVRerp O=—»={56 25 [=—O P74/KR4/INTP8/S101/SDA01
P130 O=~—]57 24 [+—0O P75/KR5/INTP9/SCK01/SCLO1
P04/SCK10/SCL10 O=—={58 23 [=—0O P76/KR6/INTP10/(RXD2)
P0O3/ANI16/SI10/RxD1/SDA10 O=——{59 22 [+—O P77/KR7/INTP11/(TXD2)
P02/ANI17/SO10/TxD1 O=——{60 21 =0 P31/TI03/TO03/INTP4/(PCLBUZ0)
P01/TO00 O=—~61 20 [*—O P63
POO/TIO0 O=~—+{62 19 [=—=0O P62
P141/PCLBUZ1/INTP7 O=~——{63 18 [*—O P61/SDAAOQ
P140/PCLBUZO/INTP6 O=——~64 17 +—O P60/SCLAOQ

Cautions 1.
2.
3.

Remarks 1.
2.

Make EVsso pin the same potential as Vss pin.
Make Voo pin the potential that is higher than EVboo pin.
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

For pin identification, see 1.4 Pin Identification.
When using the microcontroller for an application where the noise generated inside the microcontroller

12345 7 8 910 111213141516
PRIRNQER - O2X -0 8 3 8 8
Zi5comSkeEglg>2>3
£ EEOQOWOgzx&g © wm
S IRECxaSWx-
~ 998 EE«;Q
a EEd g f£%
g a 3 8
N o
o

must be reduced, it is recommended to supply separate powers to the Vbop and EVbpo pins and connect
the Vss and EVssOpins to separate ground lines.

register (PIOR).

. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

RO1UH0146EJ0100 Rev.1.00
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RL78/G13

CHAPTER 1 OUTLINE

<R> o 64-pin plastic FBGA (4 x 4)

Top View Bottom View
8 ONONOXONONONOX®)
7 OXONOXONONOXONE)
6 OXONOXONONOXONE)
5 OXOXONONONONOX®)
4 ONONOXONONONOX®)
3 ONONOXONONONOX®)
2 OXONOXONONOXONE)
1 O00000O0 %
A B CDETF GH H GFEDTGCBA
Index mark
Pin No. Name Pin No. Name Pin No. Name Pin No. Name
Al PO5/T105/TO05 C1 P51/INTP2/SO11 E1 P13/TxD2/S020/ G1 P146
(SDAAOD)/(TI04)/(TO04)
A2 P30/INTP3/RTC1HZ Cc2 P71/KR1/SI21/SDA21 |E2 P14/RxD2/S120/SDA20 (G2 P25/ANI5
/SCKTT/SCL11 /(SCLAO)/(T103)/(TO03)
A3 P70/KR0/SCK21 C3 P74/KR4/INTP8/SI01  |E3 P15/SCK20/SCL20/  |G3 P24/ANI4
/SCL21 /SDAO1 (T102)/(TO02)
A4 P75/KR5/INTP9 C4 P52/(INTP10) E4 P16/TI01/TO01/INTP5 (G4 P22/ANI2
/SCKOT/SCLO1 /(S100)/(RxDO)
A5 P77/KR7/INTP11/ C5 P53/(INTP11) E5 PO3/ANI16/SI10/RxD1 |G5 P130
(TxD2) /SDA10
A6 P61/SDAAO Ccé6 P63 E6 P41/T107/TO07 G6 P02/ANI17/SO10/TxD1
A7 P60/SCLAO Cc7 Vss E7 RESET G7 POO0/TI00
A8 EVooo Cc8 P121/X1 E8 P137/INTPO G8 P124/XT2/EXCLKS
B1 P50/INTP1/SI11 D1 P55/(PCLBUZ1)/ F1 P10/SCK00/SCL00/ H1 P147/ANI18
/SDA11 (SCK00) (T107)/(TO07)
B2 P72/KR2/S0O21 D2 P06/T106/TO06 F2 P11/S100/RxD0 H2 P27/ANI7
/TOOLRxD/SDA00/
(T106)/(TO06)
B3 P73/KR3/S001 D3 |P17/TI02/TO02/ F3 P12/S000/TxDO H3  |P26/ANI6
(SO00)/(TxDO) [TOOLTXD/(INTP5)/
(TI05)/(TOO5)
B4 P76/KR6/INTP10/ D4 P54 F4 P21/ANI/AVrerm H4 P23/ANI3
(RxD2)
B5 P31/T103/TO03 D5 P42/T104/TO04 F5 P04/SCK10/SCL10 H5 P20/ANIO/AVrerp
/INTP4/(PCLBUZ0)
B6 P62 D6 P40/TOOLO F6 P43 H6 P141/PCLBUZ1/INTP7
B7 Vob D7 REGC F7 P01/TO00 H7 P140/PCLBUZO0/INTP6
B8 EVsso D8 P122/X2/EXCLK F8 P123/XT1 H8 P120/ANI19
Cautions 1. Make EVsso pin the same potential as Vss pin.
2. Make Voo pin the potential that is higher than EVboo pin.
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
Remarks 1. For pin identification, see 1.4 Pin Identification.

2. When using the microcontroller for an application where the noise generated inside the microcontroller
must be reduced, it is recommended to supply separate powers to the Voo and EVbpo pins and connect

the Vss and EVsso pins to separate ground lines.
3. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR).

RO1UH0146EJ0100 Rev.1.00
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RL78/G13 CHAPTER 1 OUTLINE

1.3.12 80-pin products

<R> e 80-pin plastic LQFP (14 x 14)
e 80-pin plastic LQFP (fine pitch) (12 x 12)

s 8
S0 &
es g
z8z&
SES @
EX0 Qe )
~shbhet 9
52EToNT
OoZ2<0X9
EQSEZESS
Sgg9xg=e
NxXo-onog
sicizEes8 2
5080<g&80 =
SRELBE]zals -0
35885325532 5%
$228F082855828 83
X ﬂ.ﬂ.OQ:tU)QOOOmv—m q =
S EElcfoqadkEe 0l g5
Z=Z= zz|XS82aAQlXSsNpl¥XgRERE
<< < ::O_OxxOQQD_O_OZZ
BOIR©=3PRDELIDEESIDDDE S
FOCE S e R A I T
[ Sy« W o I WY Y o T o WY Y o Y o Y Y o Y o WY Y o MY o WY o Y o MY a WY W
60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41
P152/ANI10 O~—61 40 |=—0O P30/INTP3/RTC1HZ/SCK11/SCL11
P151/ANI9 O=—+{62 39 f=—( P05/TI05/TO05
P150/ANI8 O=—163 38 f=—=(O P06/TI06/TO06
P27/ANI7 O=~—"{64 37 f=—(0O P70/KR0/SCK21/SCL21
P26/ANIE O=~—"{65 36 f~—»O P71/KR1/SI21/SDA21
P25/ANI5 O=—"66 35 f«—( P72/KR2/SO21
P24/ANI4 O=—+67 34— P73/KR3
P23/ANI3 O=—>68 33 f=—(0 P74/KR4/INTP8
P22/ANI2 O=—*{69 32 |«—»( P75/KR5/INTP9
P21/ANI1/AVRerm O=—70 31 O P76/KR6/INTP10/(RXD2)
P20/ANIO/AVRerr O=—71 30 O P77/KR7/INTP11/(TXD2)
P130 O~—72 29 f«—(O P67/TI13/TO13
P04/SCK10/SCL10 O 73 28 f«—»( P66/TI12/TO12
P03/ANI16/SI10/RxD1/SDA10 O 74 27 f=——( P65/TI11/TO11
P02/ANI17/SO10/TxD1 O 75 26 O P64/TI10/TO10
P01/TO00 O 76 25 f«—() P31/TI03/TO03/INTP4/(PCLBUZO0)
P00/TI00 O 77 24 f«—=() P63/SDAA1
P144/SO30/TxD3 O 78 23 f«—»() P62/SCLA1
P143/SI30/RxD3/SDA30 O 79 22 f«—=() P61/SDAAO
P142/SCK30/SCL30 O Q) 21 f«——=0 PBO/SCLAO
1234567 8 91011121314151617181920
liiiooooo iiiiiiiiii
N@QFFF?I\OI—mFOXF()%éSg
EES3232030pSkEnsg>2>3
2Z2Z00QEEQOWOZXag W W
SSSuPlsRElE XA I W
JCRF=|I=co - go
NNYASCEES 22X
2@t 9az=% K &gy
4 Sl ¥ % Pl A
O O <+' X0 < -
aa o g o &
T 9 o o
oo

Cautions 1. Make EVsso pin the same potential as Vss pin.

2. Make Voo pin the potential that is higher than EVboo pin.

3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
Remarks 1. For pin identification, see 1.4 Pin Identification.

2. When using the microcontroller for an application where the noise generated inside the microcontroller
must be reduced, it is recommended to supply separate powers to the Vop and EVboo pins and connect
the Vss and EVsso pins to separate ground lines.

3. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).

RO1UHO146EJ0100 Rev.1.00 19
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RL78/G13

CHAPTER 1 OUTLINE

1.3.13 100-pin products

<R>

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

P156/ANI14 O=—
P155/ANI13 O=—=
P154/ANI12 O=—n
P153/ANI11 O=—
P152/ANI10 O=—
P151/ANI9 O=—

P150/ANI8 O=—

P27/ANI7 O=—=

P26/ANI6 O=—

P25/ANI5 O

P24/ANI4 O=—n

P23/ANI3 O=—=

P22/ANI2 O=—=
P21/ANI1/AVRerm O=—n
P20/ANIO/AVrerp O]

P130 O=—

P102/T106/TO06 O=—=
P04/SCK10/SCL10 O=~—~
P03/ANI16/SI10/RxD1/SDA10 O=~—
P02/ANI17/SO10/TxD1 O=—+
P01/TO00 O=—

POO/TI00 O=—=
P145/T107/TO07 O=—=
P144/SO30/TxD3 O=—=
P143/SI130/RxD3/SDA30 O=—

& [*=—O P100/ANI20

¥ [+—O P147/ANI18

& =0 P146/(INTP4)

N =0 P111/(INTP11)

N =0 P110/(INTP10)

30O P101

B [+—O P10/SCKO00/SCLO0/(TIO7)/(TO07)

2 [~—=O P11/SI100/RxDO/TOOLRXD/SDA00/(TI08)/(TO06)
9 [=—=O P12/S000/TXDO/TOOLTXD/(INTP5)/(TI05)/(TO05)

S |=—=0 P13/TxD2/SO20/(SDAAQ)/(TI04)/(TO04)

& [=—=O P14/RxD2/S120/SDA20/(SCLAQ)/(TI03)/(TO03)

2 |=—0 P15/SCK20/SCL20/(TI02)/(TO02)

o
-
N
-

& |=—=0 P16/TI01/TO01/INTP5/(SI00)/(RXDO)
& |=—0 P17/T102/TO02/(SO00)/(TXDO)

2 [=—0 P57/(INTP3)
g [=—O P56/(INTP1)

w
>

& [~—=O P55/(PCLBUZ1)/(SCK00)
$ [«—O P54/SCK31/SCL31

G [=—O P53/SI131/SDA31

2 [+—0 P52/5031

& [«—0 P51/S011

{ [=—O P50/SI11/SDA11

B 0O EVob1

& [=—O P30/INTP3/RTC1HZ/SCK11/SCL11

& [=—O P87/(INTPY)

50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26

151617 18 1920 21 2223 24 25

[=—=O P86/(INTP8)

[=—=O P85/(INTP7)

[+=—=O P84/(INTP6)

[~—=O P83

l=—=O P82/(SO10)/(TXD1)
[=—=O P81/(SI10)/(RXD1)/(SDA10)
[=—=O P80/(SCK10)/(SCL10)
—0O EVssi

[+=—=O P05

[=—=O P06

[=—O P70/KR0/SCK21/SCL21
=—=O P71/KR1/S121/SDA21
=—O P72/KR2/S021

[=—=O P73/KR3

[=—=O P74/KR4/INTP8

[=—=O P75/KR5/INTP9

[=—O P76/KR6/INTP10/(RXD2)
[=—O P77/KR7/INTP11/(TXD2)
=—O P67/TI13/TO13

~—O P66/TI12/TO12

~—=O P65/TI11/TO11

[~—=O P64/TI10/TO10

=—=O P31/TI03/TO03/INTP4/(PCLBUZ0)
I=—=O P63/SDAA1

[=—=O P62/SCLA1

Cautions 1.
2.
3.
Remarks 1.
2.

P142/SCK30/SCL30 O=—|
P141/PCLBUZ1/INTP7 O=—»{n

P140/PCLBUZO/INTP6 O=—»{ w

P120/ANI19 O=—s &

P47/INTP2 O~ 00

P46/INTP1/TI05/TO05 O=—»] @

P45/SO01 O~
P44/SI101/SDA01T O=—~
P43/SCK01/SCLO1T Q=] ©

P41 O=—n]

P40/TOOLO C=—

RESET O—»]

P124/XT2/EXCLKS O—+

P42/TI104/TO04 O=—n

P123/XT1
P137/INTPO

P122/X2/EXCLK

For pin identification, see 1.4 Pin Identification.

P121/X1

REGC

Make EVsso, EVss1 pins the same potential as Vss pin.
Make Vop pin the potential that is higher than EVbpo, EVbb1 pins (EVboo = EVpb1).
Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F).

1
%]
>

L

EVsso

a
o
>

L

EVono

P60/SCLAO
P61/SDAAO

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

must be reduced, it is recommended to supply separate powers to the Vbp, EVbbo and EVbp1 pins and

connect the Vss, EVssoand EVss1 pins to separate ground lines.

register (PIOR).

. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
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<R>

RL78/G13

CHAPTER 1 OUTLINE

100-pin plastic LQFP (14 x 20)

P120/ANI19 O=—>

o
<
o 7
o~ @ - =
&&oé 99
22390, EEQ
SToegn 2329 &t i
NN@ng 0508 gy
SO &k o5 L > >
ook Selek =Tx QranIgQe
e NN BN oo 33 e
oooeoogocCcIixo SCY2ILOEZZZZZZZZ2Z
CLlDOVOEL2O0OZZ0OE Z2Z22Z2ZZ2ZIIIIIIIZ
ScdosBEELII0goLIILILLIIIS=TnIndOR
TIEITITTIT IO ANDTONO-TANNDTLOLONLLLLLLLLLLLOT
rrrrrr Soo0orrdAANANANNNTr -~~~
LN Y N W Y Y Y W W W W W W Y W W W W W - )
80797877 76 75 7473 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51
5
4

P47/INTP2 O=—
P46/INTP1/TI05/TO05 O
P45/S001 O
P44/S101/SDA01 O
P43/SCK01/SCLOT O=—n]
P42/T104/TO04 O
P41 O

P40/TOOLO O=—~
RESET O——~
P124/XT2/EXCLKS O—
P123/XT1 O——

~——~0 P146/(INTP4)
~——O P111/(INTP11)

~——O P110/(INTP10)

~—~0 P101

~——~0O P10/SCK00/SCLO0/(TI07)/(TO07)

«——~0O P11/SI00/RxD0/TOOLRXD/SDAC0/(TI0B)/(TO06)
<0 P12/S000/TxDO/TOOLTXD/(INTP5)/(TI05)/(TO05)
~——~0O P13/TxD2/S020/(SDAAO)/(TI04)/(TO04)
~——~O P14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)
«——~O P15/SCK20/SCL20/(TI02)/(TO02)

«——~O P16/TI01/TO01/INTP5/(SI00)/(RXDO)
«———~O P17/TI02/TO02/(SO00)/(TXDO)

«~——O P57/(INTP3)

l«———O P56/(INTPY)

| ~——~0 P55/(PCLBUZ1)/(SCKO0)

l~——~0 P54/SCK31/SCL31

l~——0 P53/S131/SDA31

[«——0 P52/5031

[~——0 P51/5011

~——0 P50/S111/SDA11

P137/INTP0 O—={93 38
P122/X2/EXCLK O—{94 37
P121/X1 O——{95 36
REGC O—196 35
Vss O——97 34
EVsso O—98 33
Voo O—99 O 32
EVooo O——1100 31
123 4567 8 91011121314 1516171819 20 21 222324 2526 27 28 29 30
OOOOOOOOLiiliilooooiliiiliiiii

OO0 rr-rSOrANMgaOPPOrrrr-Ol s Rcos™ &5

I <<= NNpa rFANANNOO 8922 w0~ 3
Jx3xNoo000QQEEY gL dE TS QaEaan s

QOO EEEEEFZZ250283 Wwogg zzzzpuw

QODAO 1S -AD g halP N =SS

8o BOEEEEr2C g[S X5 3Isg5t

POePPLEEEET F Yy X3I¥ Sof 3D BT

LlosynoRELES: OS5 o0 aoaaalg

SoovosoEERN ~ =g N~ ?

fLaoocaacZ2Zhfy agx? or <=

= £ T3 oLy N

P4 Ee <o =X T

= To =X Soa =

5] X X ~ 3 © = 6

] NES o R ) =

£ o o = g

3 & £

£ z

by 3

& g

Cautions 1.
2.
3.

Remarks 1.
2.

Make EVsso, EVss1 pins the same potential as Vss pin.
Make Voo pin the potential that is higher than EVbbo, EVob1 pins (EVpboo = EVbb1).
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

For pin identification, see 1.4 Pin Identification.
When using the microcontroller for an application where the noise generated inside the microcontroller

must be reduced, it is recommended to supply separate powers to the Vbp, EVbbo and EVbp1 pins and

connect the Vss, EVssoand EVss1 pins to separate ground lines.

register (PIOR).

. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
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1.3.14 128-pin products

<R> .

128-pin plastic LQFP (fine pitch) (14 x 20)

z8
S0 &
es 8
2855
segx
ESS8 s
_spee 38
5fesoda
O00Ze<0O0xX9
FEOSEgZESQ
S68x852fk
SExXoZ2aono =)
SR § S253 S
So8a5<Ees S N
bt SOE2dRESR 25 I
o = =
-3 a g s5%ds% Xa5 5
T35 3 28288858 Ny < =
cwd TR 9 A= SEED00390s-2=9 L5
SSEEE 288 == Cs8aaSsNtigRkry L
£X2EZ %% 5-(5 5S8R2588250608  EL
SR Ko® [ POLELIDEESSSOO0 =<
o < NOUTOANTOO T~ ANODTOLONNOWLTOAN- OO
- - [ NoNONONONONONOR S b ol ol ol ol ol ol OHWOWLWOWLLWLWLWOONo
oo [T« My Sy Wy W o W o W a W o W o N a N a Y Y Y Y Y MY M W o WY o Mo N a Mo MY MY s W0
W TTTTTOTOTTOTTTTI
702 101 100 99 98 97 96 95 94 93 92 91 90 89 88 67 86 85 64 63 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65
P156/ANI14 O=—=103 64 O P86/(INTP8)
P155/ANI13 O~——] 104 63 O P85/(INTP7)
P154/ANI12 O=——=105 62 O P84/(INTP6)
P153/ANI11 O~——+1106 61 O P83
P152/ANI10 O=—» 107 60 O P82/(SO10)/(TXD1)
P151/ANI9 O<—>108 59 O P81/(SI10)/(RXD1)/(SDA10)
P150/ANI8 O~——] 109 58 [~—=O P80/(SCKT0)/(SCL10)
P27/ANI7 O=—+{110 57 ——0 EVooi
P26/ANI6 O=~—{111 56 O EVsst
P25/ANI5 O=—+{112 55 O P05
P24/ANI4 O~—=113 54 O P06
P23/ANI3 O~—+114 53 O P70/KR0/SCK21/SCL21
P22/ANI2 O~—=115 52 O P71/KR1/S121/SDA21
P21/ANI1/AVreru O=——] 116 51 O P72/KR2/S021
P20/ANI0/AVrerp O=—=1117 50 O P73/KR3
P130 O~—118 49 O P74/KR4/INTP8
P102/TI06/TO06 O~—>119 48 O P75/KR5/INTP9
P07 O=——={120 47 [=—=0O P76/KR6/INTP10/(RXD2)
P04/SCK10/SCL10 O~—={ 121 46 O P77/KR7/INTP11/(TXD2)
PO03/ANI16/S110/RxD1/SDA10 O~—={ 122 45 [+—O P67/TI13/TO13
P02/ANI17/SO10/TXD1 O=—123 44 |+—0O P66/TI12/TO12
PO1/TO00 O] 124 43 |~——=0 P65/TI11/TO11
POO/TIO0 O=—] 125 42 |0 P64/TI1O/TO10
P145/TI07/TO07 O=~— 126 41 (+—0O P31/TI03/TO03/INTP4/(PCLBUZ0)
P144/SO30/TXD3 On—~| 157 O 40 [=—=0 P63/SDAA1
P143/S130/RxD3/SDA30 O=—128 39 [~—0O P62/SCLA1
123 4567 891011121314 15 1617181920 21222324 252627 282930 31323334 35363738
B 2N RIS eI N8 35 2RI eERSx3858822
OEES222R000000E032 3000 SkERSg>2>53%
Pzzzz2 EEEEZEDOOQE ORLOMDpZzxXxdagy L WLWOA
C=5383 o> ReBISwwPls XS W [287)
SSRGS FeeIR8eE=3 § urbsgo S =
¥ oA EEEEAERCSIRE ¥ 80X S ©
SR SES5TE RS 2 gt g8 2E
D30 eeee g Jaog g &
S L aaaa &5 § [ J o
S s «© &
[ o

Cautions 1.
2.
3.

Remarks 1.
2.

Make EVsso, EVss1 pins the same potential as Vss pin.
Make Vop pin the potential that is higher than EVbbo, EVob1 pins (EVpboo = EVbb1).
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

For pin identification, see 1.4 Pin Identification.

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

must be reduced, it is recommended to supply separate powers to the Vop, EVbbo and EVop1 pins and

connect the Vss, EVssoand EVss1 pins to separate ground lines.

register (PIOR).

. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
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1.4 Pin Identification

ANIO to ANI14,

ANI16 to ANI26:  Analog input

AVREFM: A/D converter reference
potential (- side) input

AVREFP: A/D converter reference
potential (+ side) input

EVbpo, EVoD1: Power supply for port

EVsso, EVsst: Ground for port

EXCLK: External clock input (main
system clock)

EXCLKS: External clock input (sub

system clock)

INTPO to INTP11: External interrupt input

PCLBUZ0, PCLBUZ1:

REGC:
RESET:
RTC1HZ:

RxDO0 to RxD3:

SCKO00, SCK01, SCK10,
SCK11, SCK20, SCK21,
SCK30, SCK31:
SCLAO, SCLA1, SCLO00,
SCLO01, SCL10, SCL11,
SCL20,SCL21, SCL30,

Programmable clock output/buzzer
output

Regulator capacitance

Reset

Real-time clock correction clock

(1 Hz) output

Receive data

Serial clock input/output

KRO to KR7: Key return SCL31: Serial clock input/output
P00 to P0O7: Port 0 SDAAO, SDAA1, SDAO0O,
P10 to P17: Port 1 SDA01,SDA10, SDA11,
P20 to P27: Port 2 SDA20,SDA21, SDAS0,
P30 to P37: Port 3 SDA31: Serial data input/output
P40 to P47: Port 4 SI0o, Slo1, SI10, S,
P50 to P57: Port 5 SI20, SI21, SI30, SI31:  Serial data input
P60 to P67: Port 6 S000, SO01, SO10,
P70 to P77: Port 7 SO11, SO20, SO21,
P80 to P87: Port 8 S030, SO31: Serial data output
P90 to P97: Port 9 TIOO to TI07,
P100 to P106: Port 10 THOto TI7: Timer input
P110 to P117: Port 11 TOO00 to TOO7,
P120 to P127: Port 12 TO10to TO17: Timer output
P130, P137: Port 13 TOOLO: Data input/output for tool
P140 to P147: Port 14 TOOLRxD, TOOLTxD: Data input/output for external device
P150 to P156: Port 15 TxDO to TxD83: Transmit data
Vob: Power supply
Vss: Ground
X1, X2: Crystal oscillator (main system clock)
XT1, XT2: Crystal oscillator (subsystem clock)
RO1UHO0146EJ0100 Rev.1.00 23
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1.5 Block D

iagram

1.5.1 20-pin products

TIMER ARRAY
UNIT (8ch)
TI00/P00 — =
TOO00/PO1 cho

TIO1/TO01/P16 =—]

TI02/TO02/P17 ~—]

™ ch1

P~ ch2

ch3

ch4

<>  PoRT1 K5 >P10t0 P12, P16, P17

o o

o

~——P40

chs
INTERVAL
TIMER
ché < PomRT1z |~—— pP137
ch? < PomrT1a  |~—P1a7
AL78 < CODE FLASH MEMORY ANIO/P20 to
WINDOW CPU — ANI2/P22
WATCHDOG
TIMER CORE <:: DATA FLASH MEMORY <:> A/D CONVERTER m:}gg?bm'mpm
T AVRerr/P20
LOW-SPEED AVrern/P21
ON-CHIP
OSCILLATOR POWER ON RESET/
VOLTAGE POR/LVD
DETECTOR CONTROL
REAL-TIME
CLOCK
RAM
SERIAL ARRAY RESET CONTROL
UNITO (4ch)
RxDO/P11 —— ‘ ()| ON-CHIP DEBUG [=——TOOLO/P40
TxDO/P12 ~— UARTO
Vop Vss TOOLRxD/P11, SYSTEM
TOOLTXD/P12 [
RxD1/P01 ——{~] UARTT CONTROL RESET
TxD1/P00 ~—
HIGH-SPEED X1/P121
P ON-CHIP
SCKOO/P10 MULTIPLIER& OSCILLATOR X2/EXCLK/P122
SI00/P11 CSloo DIVIDER,
SO00/P12 MULITIPLY-
ACCUMULATOR VOLTAGE REGC
SCKTIP30 REGULATOR
Sh1/P17 s DIRECT MEMORY
SO11/P16 ACCESS CONTROL INTPO/P137
SCLOO/P10 ~— _ INTERRUPT
11C00 -
SDAQO/P11 H- BCD CONTROL INTP3/P30
ADJUSTMENT
SCL11/P30 ~— e INTP5/P16
SDA11/P17 —]
R0O1UH0146EJ0100 Rev.1.00 24
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1.5.2 24-pin products

T'ffﬁ.? (‘g;ﬁ)’w <>  PorTo 2> P00, PO
TIOO/POO ——{~
TO00/PO1 cho <—>|  PORTH K5 P10 to P12, P16, P17
TIO1/TO01/P16 ~—1
Sl <> pPorT2 K3 )>P20top22
TI02/TO02/P17 == ch2
<_>|  PORT3 2" >P3o, P31
TIO3/TO03/P31 ~—|= ch3
- >  PORT4  |[~——Pao
ch4
" <~ Ports  |[——pPs0
Cl
(| INTERVAL
TIMER
o pomrs [zeeo,een
ch? <> PorT12 Kz P12t P22
WINDOW <:> PORT 13 ~— P137
watcHDOG [
TIMER
— {Z>] PORT14  |«—=Pi47
T RL78 CODE FLASH MEMORY
LOW-SPEED CPU ANIO/P20 to
ON-CHIP corRe [— ANI2/P22
OSCLAToR | DATAPLASH MEWORY ANI16/PO1, ANI17/P00
@ ()| /D CONVERTER ANI18/P147 '
AVRerr/P20
R%/T_la-g&" E |< > @ AVrern/P21
POWER ON RESET/
VOLTAGE POR/LVD
SERIAL ARRAY DETEGTOR CONTROL
UNITO (4ch) RAM
eyt v TN
UARTO
TxDo/P12 RESET CONTROL
Fotpoo | L uwr | |
TXD1/P00 ~—| UART
= Voo Vss TOOLRXD/P11, {_>| ON-CHIP DEBUG [=——=TOOLO/P40
SCKoo/P10 TOOLTXD/P12
SI00/P11 Csloo
SO00/P12 K SYSTEM
SCK11/P30 CONTROL RESET
SI11/P50 csit <:> SERIAL |~— SDAAO/P61 TIGHSPEED X1/P121
S011/P17 INTERFACE IICAO [«—= SCLA0/P60 ON-GHIP
OSCILLATOR X2/EXCLK/P122
SCLOO/P10 ~— =
SDAQO/P11 =]
BUZZER OUTPUT
SCL11/P30 ﬁ o [ PCLBUZ VOLTAGE
Iic11 0/P31 REGC
SDA11/P50 -— CLOCK OUTPUT REGULATOR
CONTROL
DIRECT MEMORY
ACCESS CONTROL [« M%IT\I:SIEIFER& INTPO/P137
: C MULITIPLY- <:> INTERRUPT [=—— INTP1/P50
BCD - ACCUMULATOR CONTROL INTP3/P30,
ADJUSTMENT INTP4/P31
-~ INTP5/P16
RO1UH0146EJ0100 Rev.1.00 25
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1.5.3 25-pin products

TIMER ARRAY
UNIT (8ch)

B L
TIO1/TO01/P16 ~—~| ch1
TI02/TO02/P17 ~—1 ch2
TI03/TO03/P31 ~—~ ch3
ch4

ch5

ché

ch7

-

INTERVAL
TIMER

<:> P00, PO1
<:>P10to P12, P16, P17
<:>P20 to P22
<:>P30, P31
e o
o o
<:> P60, P61

< PomrT12 K2 P12, p122
<> Pomrr1z | P1%0
~——p137

WINDOW
WATCHDOG
TIMER — {~> PORT14 ~—=P147
? RL78 CODE FLASH MEMORY
LOW-SPEED CPU ANIO/P20 to
ON-CHIP CORE /‘\::
OSCILLATOR """ | DATA FLASH MEMORY ANI2/P22
1 ANI16/P01, ANI17/P0O0,
@ ()| /D CONVERTER ANI18/P147
REAL-TIME AVrere/P20
CLOCK @ AVrerm/P21
POWER ON RESET/ PORILVD
SERIAL ARRAY VOLTAGE CONTROL
UNITO (4ch) RAM DETECTOR
RXDO/P11 —— UARTO
TXDO/P12 ~—]
X RESET CONTROL
RxD1/P01 ——~]
TxD1/P00 ~—| UART! ‘
SCKOO/P10 Voo  Vss TOOLRXD/P11, {_>| ON-CHIP DEBUG [=——=TOOLO/P40
SI00/P11 CSI00 TOOLTXD/P12
SO00/P12 SYSTEM
SCK11/P30 CONTROL RESET
111/P: csii D
5211//;0 (| sERAL SDAAO/P61 HIGH-SPEED X1/P121
7 INTERFACE IICA0 [~— SCLA0/P60 ON-CHIP NOIEXCLK/P
SCLOO/P10 =—] 100 OSCILLATOR 2/EXCLK/P122
SDAOO/P11 ~—
BUZZER OUTPUT
et |l ] K== PCLBUZ0/P31 REGC
SDA11/P50 «—] CLOCK OUTPUT REGULATOR
CONTROL
DIRECT MEMORY
ACCESS CONTROL MULTIPLIER& INTPO/P137
<::> DIVIDER,
MULITIPLY- <:> INTERRUPT [~—— INTP1/P50
BCD ACCUMULATOR CONTROL INTP3/P30
ADJUSTMENT )
INTP4/P31
<« INTP5/P16
RO1UH0146EJ0100 Rev.1.00 26
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<R> 1.5.4 30-pin products

TIMER ARRAY
UNIT (8ch)
TIOO/PO0 ——1{~|
TO00/PO1 ~— cno
TIO1/TO01/P16 ~—1»| chi
TI02/TO02/P17 ho
(TI02/TO02/P15) c
TI03/TO03/P31 s
(TI03/TO03/P14)
(TIOS/TO05/P12) ~—1= chs
(TIOB/TO0B/P11) ~—1= ché
(TI07/TO07/P10) == s
RxD2/P14 —}=
WINDOW
WATCHDOG
TIMER
LOW-SPEED
ON-CHIP
OSCILLATOR
REAL-TIME
CLOCK
SERIAL ARRAY
UNITO (4ch)

RxDO/P11(RxDO/P16) —|
TXDO/P12(TXDO/P17) =

RxD1/P01 —
TxD1/P00 ~—

SCKO00/P10

UARTO

UART1

SI00/P11

Csl00

S000/P12

SCK11/P30
SI11/P50

Csit1

SO11/P51

SCLOO/P10 ~—
SDAQO/P11 ~—

SCL11/P30 =—]
SDA11/P50 -—

1IC00

liC11

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14
TxD2/P13 UART2
LINSEL
SCK20/P15
SI20/P14 CSI20
S020/P13
SCL20/P15 = 120
SDA20/P14 «—]

-

INTERVAL

TIMER

RL78
CPU
CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

RAM

Voo

Vss TOOLRxD/P11,
TOOLTxD/P12

SERIAL
INTERFACE IICAO

[+~— SDAAO0/P61(SDAA0/P13)

SCLAO/P60(SCLAO/P14)

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZ0/P31,
PCLBUZ1/P15

-

MULTIPLIER&
DIVIDER,
MULITIPLY-

ACCUMULATOR

-

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

<:> P00, PO1
<:> P10to P17
<:> P20 to P23
<:> P30, P31
o o
<:> P50, P51
“ﬂ P60, P61
o o
o

ANIO/P20 to
ANI3/P23
ANI16/P01, ANI17/PQ0,
)| AID CONVERTER ANI18/P147, ANI19/P120
AVrerp/P20
AVrern/P21
POWERONRESET/| oo v
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
()| ON-CHIP DEBUG |=——=TOOLO/P40
SYSTEM
CONTROL  [~——RESET
HIGH-SPEED X1/P121
ON-CHIP
OSCILLATOR X2/EXCLK/P122
VOLTAGE
REGULATOR REGC
RxD2/P14
INTPO/P137
INTP1/P50,
(| INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31
~—— INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR).
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<R> 1.5.5 32-pin products

TIMER ARRAY
UNIT (8ch)
TI0OO/POO ——=
TOO0/POT ~— cho
TI01/TO01/P16 ~—t= cht
TI02/TO02/P17 e
(TI02/TO02/P15)
TIO3/TO03/P31(TIO3TO03/P14) | | s
(TI04/TO04/P13) ~— cha
(TI05/TO05/P12) =— ch5
(TIOB/TO06/P11) =— ché
(TI07/TO07/P10) =— -
RxD2/P14 —|
WINDOW
WATCHDOG
TIMER
LOW-SPEED
ON-CHIP
OSCILLATOR
REAL-TIME
CLOCK
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxD0/P16) —|

TXDO/P12(TXDO/P17) ~—]

RxD1/P01 ——
TxD1/PO0 —~—

SCKo00/P10

UARTO

UART1

S100/P11
SO00/P12 =

SCK11/P30

Csloo

SI11/P50

CSit

SO11/P51

SCLO0/P10 ~—
SDAO00/P11 =—

SCL11/P30 ~—
SDA11/P50 ~—{

licoo

lic11

SERIAL ARRAY
UNITY (2ch)
RxD2/P14
TxD2/P13 UART2
SCK20/P15
SI20/P14 CSl2o
S020/P13
SCL20/P15 =—| 1020
SDA20/P14 ~—

-

INTERVAL
TIMER

RL78
CPU
CORE

CODE FLASH MEMORY
E DATA FLASH MEMORY

K

<

-

RAM
Voo Vss TOOLRXD/P11,
TOOLTXD/P12
SERIAL SDAAO/P61(SDAAO/P13)
INTERFAGEIICAO L. SCLAO/P6O(SCLAOP14)
BUZZER OUTPUT
_________ PCLBUZO/PS1,
CLOCK OUTPUT PCLBUZ1/P15
CONTROL
MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR
DIRECT MEMORY
ACCESS CONTROL
BCD
ADJUSTMENT

&» P10to P17
on to P23
o
ﬂ P60 to P62
(2 P121, P122

~— P137

S

P70
<=
=

- PORT 14 ~——P147

ANIO/P20 to
ANI3/P23
ANI16/P01, ANI17/P0O0,
<ZD| A/D CONVERTER ANI18/P147, ANI19/P120
AVrerr/P20
AVrern/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{)| ON-CHIP DEBUG [=——=TOOLO/P40
SYSTEM
CONTROL  [+——RESET
HIGH-SPEED X1/P121
ON-CHIP
oscILLAToR| [F—X2/EXCLK/P122
VOLTAGE
REGULATOR REGC

E RxD2/P14
INTPO/P137

INTP1/P50,
(| rERRURT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31

[~—— INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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<R> 1.5.6 36-pin products

TIMER ARRAY
PORT 0
TIOO/POO0 ——F~
TO0O/PO1 ~—| cho <> PorTH B > P10to P17
TIO1/TO01/P16 ~—f= cht <:>
PORT 2 6 »P20to P25

Tlo2moo2/P17 | | -
(11?02;0(:02;;:1) )| Ports  KZZ)pso,pat
(TI03/T003/P14) = | ch3
<; ) PORT 4 «— P40

(TI04/TO04/P13) =~—~] chd (= -

PORT 5 P50, P51
mosoosia || s (| _romts [z

(| INTERVAL
TIMER

(TI06/TO06/P11) == ché >  PomTs (3" >P60 to P62

TI07/TO07/P10) ~—1+]

( RxD2/P1az — ch7 ) PORT7 (73 P70 t0 P72
WINDOW -~ P20

waTcHDOG [ (= PoRT2 "2 ]P121, P122

TIMER
i
LOW-SPEED - PORT 13 ~—— P137
ON-CHIP
OSCILLATOR
k— <{~>  PORT14 P147
! RL78 || CODE FLASH MEMORY
REAL-TIME —
CLOCK a4 ccopngE K—] ANIO/P20 to
™| DATA FLASH MEMORY ANI5/P25
SERIAL ARRAY 1
ONITO (dch) @ K —>| AD CONVERTER (2 ] ANI18/P147, ANI9/P120
RxDO/P11(RxDO/P16) —| AVrere/P20
TXDO/P12(TXDO/P17) ~—] UARTO AVreru/P21
RxD1/POT —> @
TXD1/P00 ~—| UART! POWER ON RESET/
VOLTAGE POR/LVD
SCKOO0/P10 fAM DETEGTOR CONTROL
Sloo/P11 Csioo
S000/P12 -
SCK11/P30
SH1/Ps0 csii RESET CONTROL
SO11/P51 ‘
SCLOO/P10 =— _ Voo Ves TOOLRXD/P11, {=>| on-cHIP DEBUG [~—— TOOLO/P40
1IC00
SDA0O/P11 _7- TOOLTXD/P12
SCL11/P30 = o1 SYSTEM
SDAT1/P50 +— SERIAL SDAAO/P61(SDAAO/P13) CONTROL AEsET
- INTERFAGE IICAO HIGH-SPEED X1/P121
[+ SCLAO/P60(SCLAO/P14) ONGHIP NOIEXCLK/P122
SERIAL ARRAY OSCILLATOR
D214 UNITH (2ch) BUZZER OUTPUT
P14 == jarre || | ke e e PCLBUZO/P31,
TXD2/P13 % - PCLBUZ1/P15 VOLTAGE REGC
LINSEL CLOCK OUTPUT REGULATOR
CONTROL
SCK20/P15 RxD2/P14
SI20/P14 csi20 MULTIPLIER& INTPO/P137
S020/P13 - (o DIVIDER INTP1/P50,
SCRE1PT0 AC'\?JLLJJ%\/IIUTA-'\I(E)R - INTERRUPT INTP2/P51
so21/P72 - DIRECT MEMORY
SCL20/P15 ~—] 1020 ACCESS CONTROL ~—— INTP5/P16
SDA20/P14 ~—
soetpr Lo | e
lic21
SDA21/P71 H- K= ApsusTMENT

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR).
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<R> 1.5.7 40-pin products

TIMER ARRAY
PorRTO  [K2">Po0, POt
TI00/POO0 ——{~
TO0O/POT ~— cno (|  PomT1 '8 P10to P17
TI01/T001/P16 ~—1| oh “-
PORT 2 7 >P20to P26

TI02/TO02/P17 . ch2
(TI02/TO02/P15) - PORT 3 2" >P3o, P31
TI03/TO03/P31 N h3

SO S _romre |

PORT 4 -~ P40
(TI04/TO04/P13) =— cha =

PORT 5 P50, P51
mosoospiz < || s o romts [z

(| INTERVAL
TIMER
(TI0B/TO06/P11) ~—1= ch6 - PORT 6 "3 >P60 to P62
TI07/TO07/P10) ==
( RxD2/P142 J— ch7 <:> PORT 7 «» P70 to P73
WINDOW ~—=P120
watcHDOG [ ()| PoRT2 K2 1P121 to P124

TIMER
¥
TOWSPEED <> PoRT13  |—— P1a7
ON-CHIP
OSCILLATOR
k—] (| PorT14 |+—wpPia7
1 CODE FLASH MEMORY -
REAL-TIME RL78 I
RTC1HZ/P30 ~— - CPU
CLOCK core K—] ANIO/P20 to
~| DATA FLASH MEMORY ANI6/P26
SERIAL ARRAY
ONITO {dch) @ K| AD CONVERTER K2 ] ANI18/P147, ANHO/P120
RxDO/P11(RxDO/P16) — UARTO AVrere/P20
TXDO/P12(TXDO/P17) ~— @ AVrern/P21
i i I pw— KROP7O o
< (4 krapra
SCKO0/P10 A
SI100/P11 Csloo
So00/P12 K POWER ON RESET/ PORILVD
SCK11/P30 NSt CONTROL
SI11/P50 Cslii
SO11/P51
SCLOO/P10 ~— Vop Vss TOOLRxD/P11,
I
SDACOP1 TOOLTXD/P12 RESET CONTROL
SCL11/P30 ~— o
SDA11/PS0 ~— SERIAL .~ spanopst1(sDARIPIS) | ()| ON-CHIP DEBUG [+——~TOOLO/P40
INTERFACE IICAO SCLAO/PBO(SCLAQ/P14)
SERIAL ARRAY CSgSTTFf('\)/IL — RE/SET
X1/P121
UNIT? (2ch) BUZZER OUTPUT OEXOLKP122
RxD2/P14 UART2 PCLBUZO/P31, HIGH-SPEED
TxD2/P13 <:> """"" ON-CHIP XT1/P123
PCLBUZ1/P15
LINSEL CLOCK OUTPUT OSCILLATOR XT2/EXCLKS/P124
CONTROL
SCK20/P15
MULTIPLIER& VOLTAGE
SI20/P14 CSi20 - DIVIDER, REGULATOR REGC
SO20/P13 Kol momeLy-
SCk21/P70 ACCUMULATOR RxD2/P14
SI21/P71 csi21 INTPO/P137
s021/P72 - DIRECT MEMORY INTP1/P50,
SCL20/P15 -] 1c20 ACCESS CONTROL <:> INTERRUPT INTP2/P51
SDA20/P14 ~— CONTROL INTP3/P30,
INTP4/P31
SCL21/P70 ~— - BCD
SDA21/P71 =] <A ApJUSTMENT .~ INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR).
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RL78/G13 CHAPTER 1 OUTLINE

<R> 1.5.8 44-pin products

Tllrﬁ? ?SF;E)AY - PORT 0 2" >Poo, PO1
TIOO/PO0 ——

TO00/PO1 ~—] cho ()  PoORT1 '8 P10to P17
TIO1/TO01/P16 =—~ cht (") PORT2 (T8 >P20to P27
TI02/T002/P17 || oh2

(TI02/TO02/P15) - PORT 3 "2 >P30, P31
TIO3/TO03/P31 | s
(TI03/TO03/P14)
R () PorT4 2 >Pao, Pa
(TI04/TO04/P13) == cha
PORT 5 2" >ps0, P51
mosoospiz < || s o porrs |
(= INTERVAL
TIMER
(TIOB/TO06/P11) =—1= ché <> PORT 6 "4 >P60 to P63
TIO7/TO07/P41
(TI07/TO07/P10) ~—~] 7
Ny ¢ <) PorT7  KZ)>PT0t0P73
WINDOW - P120
watcHDOG [ PORTI2 Kz 1p12110 P24
TIMER
LOW_S*PEED K>  PomrT13 - P137
ON-CHIP
OSCILLATOR
7 ki—] {7 PorT14  [(Z >P146,P147
— RL78 CODE FLASH MEMORY
- . cPU -
RTC1HZ/P30 aLOCK - core K— g ANIOP20 0
~] DATA FLASH MEMORY ANI7/P27
SERIAL ARRAY
ONITO (4ch) @ K| AD CONVERTER K2 ] ANI18/P147, ANHO/P120
RxDO/P11(RxDO/P16) —— UARTO AVeere/P20
TxDO/P12(TxDO/P17) ~— @ AVrern/P21
RxD1/P01 ——+] UARTH
TXD1/POO =] (| KevRETURN Egggzg to
SCKOO/P10 RAM
SI00/P11 Csioo
SO00/P12 K POWER ON RESET/ PORILVD
SCK11/P30 NSt CONTROL
SI11/P50 Csitt ‘

SO11/P51 Voo Vss TOOLRXD/P11,

SOLOOP 10— — TOOLTXD/P12 ——

SDA0O/P11 ~—] SET CONTRO

SCL11/P30 ~—|

et
Soarrso- |t ] . . oo
SERIAL SDAAO/P61(SDAAO/P13) (| ON-CHIP DEBUG OOLO/P40
| wreRrace icao | SCLAO/PBO(SCLAO/P14)
SYSTEM  |~——RESET
SERIAL ARRAY
CONTROL
UNIT1 (2ch) BUZZER OUTPUT g;?wpmz
RxD2/P14 UART2 e I PCLBUZO/P31, HIGH-SPEED
TxD2/P13 PCLBUZ1/P15 ON-CHIP XT1/P123
CLOCK OUTPUT
LINSEL CONTROL OSCILLATOR XT2/EXCLKS/P124
SCK20/P15
SI20/P14 CSi20 - MULTIPLIERS \F/zcE)IE-:‘UI\j‘Ilz'OR REGC
DIVIDER,

S020/P13 <:> MULITIPLY-

SCK21/P70 o ACCUMULATOR RxD2/P14
SI21/P71 121 INTPO/P137

S021/P72 - DIRECT MEMORY INTP1/P50,

SCL20/P15 ~— ACCESS CONTROL @ INTERRUPT INTP2/P51

SDA20/P14 ~— lic20 CONTROL INTP3/P30,

SCL21/P70 ~— oot =) BCD INTP4/PS1

SDA21/P71 ~—| ADJUSTMENT [~—— INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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RL78/G13 CHAPTER 1 OUTLINE

<R> 1.5.9 48-pin products

TIMER ARRAY
PORT 0 (2>
TI00/P00 —— =
TOO00/POT ~— cho (™M  PoRT1 L "8 P10to P17
TIO1/TO01/P16 ~—~] cht -
- PORT 2 (8 >P20to P27
TI02TO02/P17 =] ch2
(TI02/TO02/P15) - PORT 3 2" >P30, P31
TIO3TO03/P31 ~— ] ch3
(TI03/TO03/P14) <__,> - PORT 4 2" >P40, P41
(TI04/TO04/P13) =—{= ch4
(| PorTs 2 >Ps50, P51
S N | o |
(| INTERVAL
TIMER
(TI06/TO06/P11) ~—}= ché - PORT 6 K2 >P60 to P63
TIO7/TO07/P41
(TI07/T007/P10) ="
Axp2/P1a — ] ch? < PorT7 KB H>PP0t0PTS

WINDOW - P20
WATCHDOG [ o I K2 1P121 to P124
TIMER
1 P130
LOW-SPEED <) PoRT13 -~ p137
ON-CHIP
OSCILLATOR P140,
7 {3 PoRT14 P146, 147
REAL-TIME k—
RTC1HZ/P30 ~—
CLOCK <:::> RL78 CODE FLASH MEMORY ANIO/P20 to
CPU : B iz
core [K—
SERIAL ARRAY DATA FLASH MEMORY
UNITO (dch) — < >| AD CONVERTER K2 ] ANI18/P147, ANH9/P120
RxDO/P11(RxDO/P16) — AT @ AVrere/P20
TXDO/P12(TXDO/P17) ~—] AVreru/P21
o R 7 e A
SCKOO/P10 K~ KRS/P75
SI100/P11 Csloo
RAM
SO00/P12 POWER ON RESET/ PORILVD
SCKO01/P75 VOLTAGE
CONTROL
SI01/P74 Cslo1 DETECTOR
S001/P73
SCK11/P30 ‘
SI1/P50 csitt RESET CONTROL
SO11/P51 Vop Vss TOOLRxD/P11,

TOOLTxD/P12

SCLOO/P10 ~— 1c00
SDAOO/P11 =— {_>| ON-CHIP DEBUG |=——=TOOLO/P40

SCLO1/P75 =—]

licot
SDA01/P74 ~— SYSTEM [~——RESET
CONTROL X1/P121
SCL11/P30 =~
G114
SDA11/P50 —| (o fsema SDAAO/P61(SDAAO/P13) e NOIEXCLK/P122
INTERFACE ICAO SCLAO/PE0(SCLAO/P14) e e XT1/P123
XT2/EXCLKS/P124
SERIAL ARRAY
UNIT1 (2ch) BUZZER OUTPUT PCLBUZO/P140 VOLTAGE
RxD2/P14 <:> --------- II> (PCLBUZO/P31), REGULATOR REGC
TxD2/P13 UART2 CLOCK OUTPUT PCLBUZ1/P15
LINSEL CONTROL RxD2/P14
INTPO/P137
SCK20/P15 MULTIPLIER&
INTP1/P50,
SI20/P14 CSl20 DIVIDER, ,
S020/P13 (0 K2 wolmely- INTP2/P51
SERB1/PTO ACCUMULATOR INTP3;P30,
INTERRUPT INTP4/P31
SI21/P71 csiet P—— TRl INTP5/P16
8021/P72 < —>{access conTROL
SCL20/P15 ~—] 100 ~—— INTP6/P140
SDA20/P14 ~—| INTP8/P74
BCD :
] INTPO/P7
SCL21/P70 oot < ADIUSTMENT o
SDA21/P71 =]

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection
register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

<R> 1.5.10 52-pin products

TIMER ARRAY
UNIT (8ch)
TI00/PO0 ——~
TO00/PO1 ~— cho
TIO1/TO01/P16 ~— cht
Tio2moo2/P17 | 2
(TI02/TO02/P15)
TI03/TO03/P31 L -
(TI03/TO03/P14)
(TI04/TO04/P13) ~—> chd
(TI0B/TO0B/P11) ~—> ché
TI07/TO07/P41
(TI07/TO07/P10) ~—1~ o
RxD2/P14 — =
(RxD2/P76)
WINDOW
WATCHDOG
TIMER
*
LOW-SPEED
ON-CHIP
OSCILLATOR
[}
RTC1HZ/P30 «— |  REAL-TIME
CLOCK
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RXDO/P16) — _
TXDO/P12(TxDO/P17) ~— | UARTO
RxD1/P03 —— =]
TXD1/P02 ~—] UARTI
SCK00/P10
SI00/P11 Csloo
S000/P12
SCKO1/P75
SI01/P74 CSlot
S001/P73
SCK11/P30
SI11/P50 csit
SO11/P51
SCLOO/P10~—| o
SDAQO/P11 ~—
SCLO1/P75<~—]| 1oo1
SDA01/P74 ~—]
SCL11/P30~— o1
SDA11/P50 ~—

SERIAL ARRAY
UNIT1 (2ch)

RxD2/P14(RxD2/P76)

UART2

TxD2/P13(TxD2/P77) LINSEL
'SCK20/P15

SI20/P14 csizo
_S020/P13
SCK21/P70

S121/P71 csi2t
S021/P72

lic20

SCL21/P70~—] ic21

SDA21/P71 ~—|

-

INTERVAL
TIMER

<:> P00 to P03
<:> P10 to P17
<:>on to P27
<:>P30, P31
<:> P40, P41
<:>Pso, P51
“«» P60 to P63
<:> P70 to P77
~—=P120
<:>F>121 to P124
o e
o rome FEE e

BUZZER OUTPUT

CLOCK OUTPUT

CONTROL

K

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

K=

DIRECT MEMORY
ACCESS CONTROL

K=

BCD
ADJUSTMENT

SCLAO/P60(SCLAO/P14)

PCLBUZ0/P140
(PCLBUZ0/P31),
PCLBUZ1/P15

ANIO/P20 to
K—1 ANI7/P27
RL78 [——~| COPEFLASHMEMORY ANI16/P03, ANI17/P02
C%’:E : ()| A/D CONVERTER ANI18/P147, ANI19/P120
| DATA FLASH MEMORY AVrerp/P20
@ —1 AVRrern/P21
KRO/P70 to
KEY RETURN
@ = (8] KR7/P77
RAM DETECTOR CONTROL
RESET CONTROL
Voo TOOLRXD/P11, (] ON-CHIP DEBUG |=——=TOOL0/P40
TOOLTxD/P12
SYSTEM |l «——RESET
CONTROL X1/P121
IGH-SPEED X2/EXCLK/P122
ON-CHIP XT1/P123
(| seria SDAAO/PE1(SDAAOIP13) OSCILLATOR XT2/EXCLKS/P124
INTERFACE IICAO

VOLTAGE

REGULATOR REGC
RxD2/P14 (RXD2IP76)
INTPO/P137

INTP1/P50,
INTP2/P51

INTP3/P30,
INTP4/P31

[~—— INTP5/P16

(| INTERRUPT
CONTROL
~—— INTP6/P140

INTP8/P74 to
INTP11/P77

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection

register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

<R> 1.5.11 64-pin produc

ts

TIMER ARRAY
UNIT (8ch)
TI00/P00 — 1~
TO00/POT ~— cno
TI01/TO01/P16 <= cht
TI02/TO02/P17 -
(Tlo2/To02/P15) ~
Tioa/Tooa/Pat _ | | g
(TI03/TO03/P14) ~
TI04/TO04/P42 | | "
(TI04/TO04/P13) o
TI05/TO05/P05 __|_| -
(TIOS/TO05/P12)
TI06/TO06/P06 __|_| -
(TIOB/TO06/P11)
Tlo7To07/Pal __ |
(TI07/TC07/P10) ~ | e
RxD2/P14 —|
(RxD2/P76)
WINDOW
WATCHDOG
TIMER
*
LOW-SPEED
ON-CHIP
OSCILLATOR
[}
REAL-TIME
RTC1HZ/P30 ~—| ATV
SERIAL ARRAY
UNITO (4ch)

RxDO/P11(RxDO/P16) ——
TXDO/P12(TXDO/P17) ~—

UARTO

RxD1/P03 —
TXD1/P02 ~—| UARTI
SCKO0/P10(SCK00/P55)
SI00/P11(SI00/P16) csi00
SO00/P12(S000/P17)
SCKO1/P75
SI01/P74 csiot
S001/P73
SCK10/P04
SI0/PO3 csio
S010/P02
SCK11/P30
SI11/P50—~ csit
SO11/P51
Somoomt~ || 1o |
i
pevvrsnn i I
SCLO1/P75 ] o
SDAO1/P74 ~—|
SoAOP0s -]
SDA10/P03 ~—|
oAt Pe0 -]
SDA11/P50 ~—|
SERIAL ARRAY
UNITT (2ch)
RxD2/P14(RxD2/P76) -
TXD2/P13(TxD2/P77
( ) LINSEL
SCK20/P15
SI20/P14 cSsl20
S020/P13
SCK21/P70
SI21/P71 csiat
S021/P72
SCL20/P15~— ==
SDA20/P14 ~—|
SoReierT

SDA21/P71 +—

lic21

-

INTERVAL
TIMER

RL78
CPU
CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

RAM

Voo,

Vss, TOOLRxD/P11,

EVooo EVsso TOOLTxD/P12

SERIAL
INTERFACE IICAO

SDAAO0/P61(SDAA0/P13)
[+~— SCLAO0/P60(SCLA0/P14)

{

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZ0/P140
|I> (PCLBUZ0/P31),

PCLBUZ1/P141

(PCLBUZ1/P55)

il

MULTIPLIER&
DIVIDER,
MULITIPLY-

ACCUMULATOR

DIRECT MEMORY
ACCESS CONTROL

g g

BCD
ADJUSTMENT

PORT 12

PORT 13

L8888 L T

PORT 14

PORT 0 K7 >P00 to P06
PORT 1 K8 >P10to P17

P20 to P27
P30, P31
P40 to P43

6_ P50 to P55

P60 to P63

(B
(2
(4
(5
S
(8

P70 to P77

~—P120

4 )P121 to P124

P130
~— P137

(P40, P141,
P146, P147

‘ii

A/D CONVERTER

g

“ ANIO/P20 to

ANI7/P27
ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120

AVrerr/P20
AVrern/P21
KRO/P70 to
<:> KEY RETURN K78 ] KR7IPY7
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{>| ON-CHIP DEBUG |~——=TOOLO/P40
SYSTEM RESET
CONTROL X1/P121
HIGH-SPEED| [~ X&/EXCLK/P122
ON-CHIP XT1/P123
OSCILLATOR XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC

INTERRUPT
CONTROL

<

RxD2/P14 (RxD2/P76)
INTPO/P137

INTP1/P50,
INTP2/P51

INTP3/P30,
INTP4/P31

[«—— INTP5/P16(INTP5/P12)

INTP6/P140,

INTP7/P141

INTP8/P74,

INTP9/P75
INTP10/P76(INTP10/P52),
INTP11/P77(INTP11/P53)

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection
register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

<R> 1.5.12 80-pin products

TIMER ARRAY
UNITO (8ch)
TIOO/PO0 ——

TOO0O/PO1 ~—| cho
TIO1/TO01/P16 == chi
TI02/TO02/P17 | s

(TI02/TO02/P15)
TIO3/TO03/P31 e
(TI03/TO03/P14)
e
(TI04/TO04/P13)
TIO5/TO05/P05 | e
(TI05/TO05/P12)
TIO6/TO06/P06 "
(TI06/TO06/P11) C
TI07/TO07/P41
(TI07/TO07/P10) =™ .
RxD2/P14 —»
(RxD2/P76)
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) —
TxDO/P12(TxDO/P17) ~— UARTO
posyyiomm n INTCENN
TXD1/P02 ~—] UART
SCK00/P10(SCK00/P55)
SI00/P11(SI00/P16) Csl00
S000/P12(SO00/P17)
SCK01/P43
SI01/P44 cslot
S001/P45
SCK10/P04
SI10/P03 csio
SO10/P02
SCK11/P30
SI111/P50 csi1
SO11/P51
s
SDA0O/P11
omovpas L " |
SDA01/P44 ~—] licot
SCL10/P04~— 1ot
SDA10/P03 ~—|
SCL11/P30~— o
SDA11/P50 ~—
SERIAL ARRAY
UNITY (4ch)
UART2
RxD2/P14(RxD2/P76)
TxD2/P13(TxD2/P77) LINSEL
RxD3/P143 —~]
TXD3/P144 ~—| UART3
SCK20/P15
SI20/P14 CSI20
S020/P13
SCK21/P70
SI21/P71 csl21
S021/P72
SCK30/P142
SI30/P143 Csli30
SO30/P144
SCK31/P54
SI31/P53 CcsI31
SO031/P52
SCL20/P15~— o2
SDA20/P14 ~—
SoRevPr1 -
SDA21/P71 «+—|
SCL30/P142 ~— p—
SDA30/P143 «—
ic31

TIMER ARRAY
UNIT1 (4ch)

— TI10/TO10/P64

A/D CONVERTER ANI20/P100

AVrerp/P20
AVrern/P21

cht -~ TI11/TO11/P65
ch2 1= TI127TO12/P66
ch3 ~—= TI3TO13/P67
] INTERVAL
N1 TIMER
ANIO/P20 to ANI7/P27

ANI8/P150 to ANI11/P153
ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120,

RL78 CODE FLASH MEMORY

CPU

CORE DATA FLASH MEMORY

<:> SERIAL
INTERFACE IICAO

RAM

Voo, Vss, TOOLRxD/P11,
EVooo EVsso TOOLTxD/P12

SDAAO/P61(SDAAO/P13)
SCLAO/PBO(SCLAO/P14)

SERIAL [«—> SDAA1/P63
: INTERFACE IICA1 [+ SCLA1/P62
BUZZER OUTPUT PCLBUZ0/P140
<:> _________ |I> (PCLBUZO/P31),
Guoeourur | raEE
CONTROL
MULTIPLIER&
<:> DIVIDER,
MULITIPLY-
ACCUMULATOR
+_~] DIRECT MEMORY WINDOW
N—]ACCESS CONTROL WATCHDOG
TIMER
t
N BCD LOW-SPEED
~—]  ADJUSTMENT ON-CHIP
OSCILLATOR
i
REAL-TIME
RTC1HZ/P30 «—| CLOCK

<

<_>|  PORTO "7~ >P00 to P06
o _Jromeor
- PORT 3 2" >P3o0, P31
{_)| PoRT4 KT8 >P40 to P45
- PORT 5 6 >P50to P55
> PorTe "8 >P60 to P67
<> pPort7  KZEDPr0t0pP77
S I
| pomrTir KTz Prio,pi
<> PomT12 P120
4 ]P121to P124
- P130
P140 to P144
PORT 14 :
o [T BB
- PORT 15 K 4> P150 to P153
KRO/P70 to
KEY RETURN
o Il ==
POWER ON RESET/ PORILYD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{—>| ON-CHIP DEBUG TOOLO/P40
SYSTEM RESET
CONTROL X1/P121
FGHSPEED X2/EXCLK/P122
ON-CHIP XT1/P123
OSCILLATOR XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC

<

INTERRUPT
CONTROL

E RxD2/P14(RxD2/P76)
INTPO/P137
INTP1/P50,

INTP2/P51

INTP3/P30,
INTP4/P31

[~——— INTP5/P16(INTP5/P12)

INTP6/P140,

INTP7/P141

INTP8/P74,

INTP9/P75
INTP10/P76(INTP10/P110),
INTP11/P77(INTP11/P111)

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection
register (PIOR).
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RL78/G13 CHAPTER 1 OUTLINE

<R> 1.5.13 100-pin products

TIMER ARRAY TIMER ARRAY
UNITO (8ch) UNIT1 (4ch)

TIOO/POO0 ——

- PORT 0 K7 >Po0 to P06
TOO00/POT ~— I TIO/TO10/P64 _

TI01/T001/P16 ~—] oht cht < TI11/TO11/P65 <> PorTt T8 >P101to P17
TIO2TO0/PI7 |, ch2 che -|—~ Ti2rTo12/P66
(TI02/TO02/P15) )| PorT2 KB >P20toP27

TIO3/TO03/P31

— chg ch3 = TI13/TO13/P67
TI04/TO04/P42 K

ch4
(TI04/TO04/P13)
- PORT 4 8 >P40 to P47

TIO5/TO05/P46 ¢h

(TI05/TO05/P12) ™ INTERVAL
(TI06/TO06/P11)
TI07/TO07/P145

(TI07/TO07/P10) ch7 - ﬂ P60 to P67

RxD2/P14 —

RxD2/P76

SERIAL ARRAY

UNITO (4ch) ANIO/P20 to ANI7/P27
RxDO/P11(RxD0/P16) — UARTO K ~77] ANIB/P150 to ANI14/P156 < ("8 _>P80to P87

TxDO/P12(TxD0/P17) ~— ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120,

RxD1/PO3(RxD1/P81) — ANI20/P100
K >| A/D CONVERTER
TxD1/P02(TxD1/P82) «— UARTI /D CO

)
) -
SCK00/P10(SCKO0/P55) o100 10 P12
S100/P11(SI00/P16) Csloo <> PorT10 (3 0
AVrerpr/P20

S000/P12(S000/P17)
SCKO1/P43 AVrerwP21 (™ PorT11 K2 P110,Pi11
SI01/P44 csiot
S001/P45 P120
<> PORT12
SCK10/P04(SCK10/P80) -«- P121 to P124
I
e [oloooermnmon] |
(Soropez) CPU 18 ~—— P137
scrr/ps CORE DATA FLASH MEMORY
SI11/P50 Gsit1 - PORT 14 8> P140to P147

SO11/P51 @
SCLOO/P10~—
1100 (™ PorTis K T, P150toP156

cho

[

]

I

]

1

SDAO1/P44 ~—]
(| KevReTuRN (g KROPTOT
SDA10/PO3(SDA10/P81) =—
e A T
CONTROL
DETECTOR
SERIAL ARRAY ‘
UNITA (4ch)

Voo, Vss, TOOLRxD/P11, RESET CONTROL

UART2 EVooo, EVsso, TOOLTXD/P12
RxD2/P14(RxD2/P76) EVooi EVssi
TXD2/P13(TXD2/P77) ~— - [LINSEL {~ on-cHIP DEBUG |~— TOOLO/P40
RxD3/P143 — o = sEriac SDAAO/P61(SDAAO/P13)
TXD3/P144 ~—] UART3 INTERFACE IICAO SCLAO/PE0(SCLAO/P14)
— <:> SYSTEM l«——RESET
SCK20/P15 csiz0 SERIAL SDAA1/P63 CONTROL X1/P121
SI20/P14 - INTERFACE IICA1 SCLA1/P62 HIGHSPEED| [ X2/EXCLK/P122
S020/P13 ON-CHIP XT1/P123
sck21/P70 BUZZER OUTPUT PGLBUZO/P140 OSCILLATOR XT2/EXCLKS/P124
SI21/P71 csizt (> 2, (PCLBUZOPSY)
sozver "CLOCK OUTPUT PCLBUZI/P141 VOLTAGE
SCK30/P142 CONTROL (PCLBUZ1/P55) HEGULATOR REGC
SI30/P143 Csi30
S030/P144 VULTIPLERE RxD2/P14 (RxD2/P76)
SCK31/P54 (| - DIVIDER P INTPO/P137
SI31/P53 csiat MULITIPLY- INTP1/P46(INTP1/P56),
S031/P52 ACCUMULATOR INTP2/P47
INTP3/P30(INTP3/P57),
SCL20/P15<f | +~| DIRECT MEMORY WINDOW INTP4/P31(INTP4/P146)
SDA20/P14 ~— R—]ACCESS CONTROL WATCHDOG  [(2> INTERRUPT
- INTP5/P16(INTP5/P12)
SCL21/P70~—] TIMER CONTROL
SDA21/P71 ~—| lezt T INTP6/P140(INTP6/P84),
N BCD LOW-SPEED INTP7/P141(INTP7/P85)
SCL30/P142+— N—] ADJUSTMENT ON-CHIP INTP8/P74(INTP8/P8S),
SDA30/P143 — OSC”-';ATOF‘ INTPY/P75(INTP9/P87)
SCL31/P54<— p——— INTP10;P76£INTP10;P1 10;,
- INTP11/P77(INTP11/P111
SDA31/P53 | L] RTC1HZ/P30 oCK < |

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection
register (PIOR).
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<R> 1.5.14 128-pin products

TIMER ARRAY
UNIT1 (8ch)

cht

ch2

ch3

ch4

— TI10/TO10/P64

~—= TI11/TO11/P65

~— TI12/TO12/P66

~— TI13/TO13/P67

~— TI114/TO14/P103

TIMER ARRAY
UNITO (8ch)
TIO0/PO0 ——~
TO00/P01 ~—] cho
TIO1/TO01/P16 ~—= cht
Tio2rroozP17 _ | | -
(T102/T002/P15) ~
TI03T003/P31 __ | | .
(TI03/TO03/P14)
Poaronamiz ||
(TI04/TO04/P13)
TIO5/TO05/P46 -
(TI05/TO05/P12)
TIosTo0e/P102 | | "
(TI06/TO06/P11)
TI07/TO07/P145 |
(TI07/TO07/P10) ™| .
RxD2/P14 —|
(RXD2/P76)
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) — _
TXDO/P12(TXDO/P17) km
RxD1/PO3(RxD1/P81) —*
TXD1/P02(TXD1/P82) ~—| UART!
SCK00/P10(SCKOO/P55)
SI00/P11(SI00/P16) CSl00
SO00/P12(SO00/P17)
SCK01/P43
SI01/P44 CSlo1
S001/P45
SCK10/P04(SCK10/P80)
SHO/PO3(SHO/PST) csio
SO10/P02(SO10/P82)
SCK11/P95
SI11/P96 csi
SO11/P97
SCLOO/P10 ~— o
SDA0O/P11 ~—]
SCLO1/P43 =~—] oo
SDAO1/P44 «—|

SCL10/P04(SCL10/P80) ~—
SDA10/PO3(SDA10/P81) ~—|
SCL11/P95 ~—
SDA11/P96 ~—|

lIc10

lic11

chs ~[— TI15/TO15/P104
ché ~— TI16/TO16/P105
ch7 ~[—= TI17/TO17/P106
INTERVAL
TIMER

A/D CONVERTER

ANIO/P20 to ANI7/P27

ANI8/P150 to ANI14/P156
ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120,
ANI20/P100, ANI21/P37,
ANI22/P36, ANI23/P35,
ANI24/P117, ANI25/P116,
ANI26/P115

AVrerp/P20
AVrern/P21

RL78
CPU
CORE

CODE FLASH MEMORY

|~ DATAFLASH MEMORY
—

SERIAL ARRAY
UNIT1 (4ch)
RxD2/P14(RxD2/P76) UART2
TXD2/P13(TXD2/P77) LINSEL
RxD3/P143 —
TXD3/P144 - UART3
SCK20/P15
SI20/P14 csI20
S020/P13
SCK21/P70 ~——|+]
SI21/P71 csi2t
S021/P72
SCK30/P142
SI30/P143 CS130
S030/P144
SCK31/P54
SI31/P53 csi3t
S031/P52
SCL20/P15 ~—| o
SDA20/P14 ]
SoRerPr1
SDA21/PT1 -]
SCL30/P142 ~—| e
SDAB0/P143 ~—|
SCL31/P54 ~—| =
SDA31/P53 ~—|

RAM
Voo, Vss, TOOLRxD/P11,
EVoo, EVsso, TOOLTxD/P12
EVoo1 EVsst
SERIAL SDAAO/P61(SDAAO/P13)
INTERFACE IICA0 [=—— SCLAO/P60(SCLAO/P14)
SERIAL l«— SDAA1/P63
INTERFACE IICA1 SCLA1/P62
BUZZER OUTPUT PCLBUZ0/P140
) 2 (PCLBUZOP3),
PCLBUZ1/P141
gg%?’;gfwm (PCLBUZ1/P55)
MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR
DIRECT MEMORY WINDOW
ACCESS CONTROL WATCHDOG [
TIMER
*
BCD LOW-SPEED
ADJUSTMENT ON-CHIP
OSCILLATOR
v
REAL-TIME
RTC1HZ/P30 ~—] oGk -

<:> P00 to P07
<:> P101to P17
<:>P20 to P27
<:>Pao to P37
<:>P40 to P47
<:>P50 to P57
ﬁﬂ P60 to P67
<:> P70t0 P77
PBO to P87
P90 to P97
<:> P100 to P106
<:> P110to P117
A e [
o e
<:> P140 to P147
<:> P150 to P156

{7 KEYRETURN E:%g;gm

POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR

RESET CONTROL

(| ON-CHIP DEBUG TOOLO/P40
SYSTEM |l«—RESET
CONTROL X1/P121
HIGHSPEED] [ X2/EXCLK/P122
ON-CHIP XT1/P123
OSCILLATOR XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC

E RxD2/P14(RxD2/P76)
INTPO/P137

INTP1/P46(INTP1/P56),
INTP2/P47
INTP3/P30(INTP3/P57),
INTP4/P31(INTP4/P146)
INTP5/P16(INTP5/P12)
INTP6/P140(INTP6/P84),
INTP7/P141(INTP7/P85)
INTP8/P74(INTP8/P86),
INTP9/P75(INTP9/P87)
INTP10/P76(INTP10/P110),
INTP11/P77(INTP11/P111)

INTERRUPT
CONTROL

-

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection

regist

er (PIOR).
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1.6 Outline of Functions
[20-pin, 24-pin, 25-pin, 30-pin, 32-pin, 36-pin products]
Caution This outline describes the functions at the time when Peripheral I/O redirection register (PIOR) is set

to OOH.
(1/2)
ltem 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin
oy o) s oy Y sy oy ) X s oy s
[$)] a1 a [9)] [4)] )] [$)] %] )] ()] a1 [$2)
N N 1 N N 1 N N N N 1 N
o o o o o o o o o o o o
S > S 3 8 ® s > ) @ 3 o
92 92 x x x x x x x x x x
Code flash memory (KB) 16 to 64 16 to 64 16 to 64 16 to 128 16 to 128 16 to 128
Data flash memory (KB) 4 - 4 - 4 - 4t08 - 4t08 - 4t08 -
RAM (KB) 2 to 4™ 2 to 4" 2 to 4" 2to 12" 2to 12" 2to 12"
Memory space 1 MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1t020 MHz: Vop =2.7t0 5.5V, 1t0 8 MHz: Voo =1.8102.7 V, 1t0 4 MHz: Voo = 1.6 t0 1.8 V

High-speed on-chip
oscillator

High-speed operation: 1 to 32 MHz (Voo = 2.7 to 5.5 V), High-speed operation: 1 to 16 MHz (Voo =
2.41t0 5.5 V), Low-speed operation: 1 to 8 MHz (Voo = 1.8 to 5.5 V), Low-voltage operation: 1 to 4
MHz (Voo =1.6t05.5V)

Subsystem clock

Low-speed on-chip oscillator

15 kHz (TYP.): Voo = 1.6 t0 5.5 V

General-purpose register

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

Minimum instruction execution time

0.03125 us (High-speed on-chip oscillator: fit = 32 MHz operation)

0.05 us (High-speed system clock: fux = 20 MHz operation)

Instruction set

¢ Data transfer (8/16 bits)

e Adder and subtractor/logical operation (8/16 bits)

e Multiplication (8 bits x 8 bits)

¢ Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

1/0 port Total 16 20 21 26 28 32
CMOS 1/10 13 15 15 21 22 26
CMOS input 3 3 3 3 3 3
CMOS output - - 1 - - -
N-ch open-drain I/O - 2 2 2 3 3
(6 V tolerance)
Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel
Interval timer (IT) 1 channel
Timer output 3 channels 4 channels (PWM outputs: 3""°?)
(PWM outputs:
2 Moe2)
RTC output -
Notes 1. In the case of the 4 KB, this is about 3 KB when the self-programming function and data flash function are

used. (For details, see CHAPTER 3)
The number of outputs varies, depending on the setting.
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2/2)

Item

20-pin 24-pin 25-pin 30-pin 32-pin 36-pin

X900+45d
X910+4SH
X/00+4S4
X2101L4SH
X800 454
Xgl0I4SH
Xv00+4S4
XV 10+454
Xg00+454d
Xglokdsd
X0001454
XQl0ldsH

Clock output/buzzer output

- 1 1 2 2 2

e 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz

(Main system clock: fwan = 20 MHz operation)

256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)

8/10-bit resolution A/D converter

6 channels 6 channels 6 channels 8 channels 8 channels 8 channels

Serial interface

[20-pin, 24-pin, 25-pin products]

e CSI: 1 channel/UART: 1 channel/simplified I°C: 1 channel
e CSI: 1 channel/UART: 1 channel/simplified I°C: 1 channel
[30-pin, 32-pin products]

e CSI: 1 channel/UART: 1 channel/simplified I’C: 1 channel

e CSI: 1 channel/UART: 1 channel/simplified I°C: 1 channel
e CSlI: 1 channel/UART (UART supporting LIN-bus): 1 channel/simplified I°C: 1 channel

[36-pin products]
e CSI: 1 channel/UART: 1 channel/simplified I’C: 1 channel

e CSI: 1 channel/UART: 1 channel/simplified I°C: 1 channel
e CSlI: 2 channel/UART (UART supporting LIN-bus): 1 channel/simplified I°C: 2 channel

I’C bus

- 1 channel 1 channel 1 channel 1 channel 1 channel

Multiplier and divider/multiply-

accumulator

16 bits x 16 bits = 32 bits (Unsigned or signed)
¢ 32 bits + 32 bits = 32 bits (Unsigned)
* 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

DMA controller

2 channels

Vectored interrupt

sources

Internal

23 24 24 27 27 27

External

3 5 5 6 6 6

Key interrupt

Reset

¢ Reset by RESET pin

¢ Internal reset by watchdog timer

o Internal reset by power-on-reset

¢ Internal reset by voltage detector

¢ Internal reset by illegal instruction execution
o Internal reset by RAM parity error

¢ Internal reset by illegal-memory access

Note

Power-on-reset circuit

¢ Power-on-reset: 1.51 £0.03 V
¢ Power-down-reset: 1.50 £0.03 V

Voltage detector

1.63 V to 4.06 V (14 stages)

On-chip debug function

Provided

Power supply voltage

Voo=1.6t055V

Operating ambient temperature

Ta=-40t0 +85 °C

Note The illegal instruction is generated when instruction code FFH is executed.

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

emulator.
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[40-pin, 44-pin, 48-pin, 52-pin, 64-pin products]
Caution This outline describes the functions at the time when Peripheral 1/O redirection register (PIOR) is set

to OOH.
(1/2)
Item 40-pin 44-pin 48-pin 52-pin 64-pin
22|z |2|28 |83 |za|23a|z2| 2
1 N N 1 N X I A N N
o o o o o o o o o o
2 | $ | 3| 3|9 | g | ¢ 2 c
x x x x P x x x x x
Code flash memory (KB) 16 to 192 16to 512 16 to 512 32to 512 32to 512
Data flash memory (KB) 4t08 - 4108 - 4108 - 4108 - 4108 -
RAM (KB) 2to 16" 2 to 32" 2 to 32" 2 to 32" 2 to 32"
Memory space 1 MB

Main system | High-speed system
clock clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1t020 MHz: Voo =2.7t0 5.5V, 1t0 8 MHz: Voo =1.8t02.7 V, 1t0 4 MHz: Voo = 1.6 t0 1.8 V

High-speed on-chip
oscillator

High-speed operation: 1 to 32 MHz (Voo = 2.7 to 5.5 V), High-speed operation: 1 to 16 MHz (Voo =
2.410 5.5 V), Low-speed operation: 1 to 8 MHz (Voo = 1.8 to 5.5 V), Low-voltage operation: 1 to 4
MHz (Voo = 1.6 t0 5.5 V)

Subsystem clock

XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz (TYP.): Voo =1.6t0 5.5V

Low-speed on-chip oscillator

15 kHz (TYP.): Voo = 1.6 t0 5.5 V

General-purpose register

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

Minimum instruction execution time

0.03125 us (High-speed on-chip oscillator: fin = 32 MHz operation)

0.05 us (High-speed system clock: fux = 20 MHz operation)

30.5 us (Subsystem clock: fsus = 32.768 kHz operation)

Instruction set

o Data transfer (8/16 bits)

e Adder and subtractor/logical operation (8/16 bits)

o Multiplication (8 bits x 8 bits)

* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

1/0 port Total 36 40 44 48 58
CMOS I/0 28 31 34 38 48
CMOS input 5 5 5 5 5
CMOS output - - 1 1 1
N-ch open-drain /O 3 4 4 4 4
(6 V tolerance)

Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel
Interval timer (IT) 1 channel
Timer output 4 channels (PWM | 5 channels (PWM outputs: 4 "% 8 channels (PWM

outputs: 3 "% outputs: 7"*°?)

RTC output

1
e 1 Hz (subsystem clock: fsus = 32.768 kHz or )

Notes 1. In the case of the 4 KB, this is about 3 KB when the self-programming function and data flash function are
used. (For details, see CHAPTER 3)
In the case of the 20 KB, this is about 19 KB when the self-programming function and data flash function
are used. (For details, see CHAPTER 3)
In the case of the 32 KB, this is about 31 KB when the self-programming function and data flash function
are used. (For details, see CHAPTER 3)
2. The number of outputs varies, depending on the setting.
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(2/2)
ltem 40-pin 44-pin 48-pin 52-pin 64-pin
& & & & & & 2 2 & &
T I 1 1 N N T I I A
S 2 8 2 3 2 8 2 8 2
9 7 7 7 g % S S L »
Clock output/buzzer output 2 2 2 2 2
e 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fwan = 20 MHz operation)
e 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)
8/10-bit resolution A/D converter 9 channels 10 channels 10 channels 12 channels 12 channels

Serial interface

[40-pin, 44-pin products]

e CSI: 1 channel/lUART: 1 channel/simplified I°C: 1 channel

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

e CSI: 2 channels/UART (UART supporting LIN-bus): 1 channel/simplified I°C: 2 channels
[48-pin, 52-pin products]

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

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

e CSI: 2 channels/UART (UART supporting LIN-bus): 1 channel/simplified I°C: 2 channels
[64-pin products]

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

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

e CSI: 2 channels/UART (UART supporting LIN-bus): 1 channel/simplified I°C: 2 channels

I’C bus 1 channel 1 channel 1 channel 1 channel 1 channel
Multiplier and divider/multiply- ¢ 16 bits x 16 bits = 32 bits (Unsigned or signed)
accumulator e 32 bits + 32 bits = 32 bits (Unsigned)

¢ 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

DMA controller 2 channels
Vectored Internal 27 27 27 27 27
interrupt SOUrces | gyiormq| 7 7 10 12 13
Key interrupt 4 4 6 8 8

Reset

¢ Reset bympin

¢ Internal reset by watchdog timer

¢ Internal reset by power-on-reset

¢ Internal reset by voltage detector

¢ Internal reset by illegal instruction execution
¢ Internal reset by RAM parity error

o Internal reset by illegal-memory access

Note

Power-on-reset circuit

¢ Power-on-reset: 1.51 £0.03 V
* Power-down-reset: 1.50 +0.03 V

Voltage detector

1.63 V t0 4.06 V (14 stages)

On-chip debug function

Provided

Power supply voltage

Voo=1.6t05.5V

Operating ambient temperature

Ta=-40to +85 °C

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

emulator.
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[80-pin, 100-pin, 128-pin products]

(1/2)
ltem 80-pin 100-pin 128-pin
RSF100Mx | RSF101Mx | RSF100Px | RSF101Px | R5F100Sx | RSF101Sx
Code flash memory (KB) 96 to 512 96 to 512 192t0 512
Data flash memory (KB) 8 | - 8 | - 8 ‘ -
RAM (KB) 8 to 32" 8 to 32" 16 to 32"
Memory space 1 MB
Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock 1to20 MHz: Voo =2.7t0 5.5V, 1t0 8 MHz: Voo =1.8102.7 V, 1t0 4 MHz: Voo = 1.6 t0 1.8 V
High-speed on-chip | High-speed operation: 1 to 32 MHz (Voo = 2.7 to 5.5 V), High-speed operation: 1 to 16 MHz (Voo =
oscillator 2.41t0 5.5 V), Low-speed operation: 1 to 8 MHz (Voo = 1.8 to 5.5 V), Low-voltage operation: 1 to 4
MHz (Voo = 1.6 t0 5.5 V)
Subsystem clock XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz (TYP.): Voo =1.6t0 5.5V
Low-speed on-chip oscillator 15 kHz (TYP.): Vob=1.6t05.5V
General-purpose register 8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction execution time | 0.03125 us (High-speed on-chip oscillator: fn = 32 MHz operation)

0.05 us (High-speed system clock: fux = 20 MHz operation)

30.5 us (Subsystem clock: fsus = 32.768 kHz operation)

Instruction set o Data transfer (8/16 bits)

e Adder and subtractor/logical operation (8/16 bits)

o Multiplication (8 bits x 8 bits)

* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

1/0 port Total 74 92 120
CMOS I/0 64 82 110
CMOS input 5 5 5
CMOS output 1 1 1
N-ch open-drain 1/0 4 4 4
(6 V tolerance)

Timer 16-bit timer 12 channels 12 channels 16 channels
Watchdog timer 1 channel 1 channel 1 channel
Real-time clock (RTC) 1 channel 1 channel 1 channel
Interval timer (IT) 1 channel 1 channel 1 channel
Timer output 12 channels 12 channels 16 channels

(PWM outputs: 10 "% (PWM outputs: 10 "% (PWM outputs: 14"*?)

RTC output 1

e 1 Hz (subsystem clock: fsus = 32.768 kHz or )

<R>  Notes 1. In the case of the 20 KB, this is about 19 KB when the self-programming function and data flash function
are used. (For details, see CHAPTER 3)
In the case of the 32 KB, this is about 31 KB when the self-programming function and data flash function
are used. (For details, see CHAPTER 3)
2. The number of outputs varies, depending on the setting.
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2/2)

Iltem

80-pin 100-pin

128-pin

R5F100Mx R5F101Mx R5F100Px R5F101Px

RSF100Sx | RSF101Sx

Clock output/buzzer output

2 2

2

e 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz

(Main system clock: fwan = 20 MHz operation)

e 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz

(Subsystem clock: fsus = 32.768 kHz operation)

8/10-bit resolution A/D converter

17 channels 20 channels

26 channels

Serial interface

[80-pin, 100-pin, 128-pin products]
e CSlI: 2 channels/UART: 1 channel/simplified I°C: 2 channels
e CSI: 2 channels/UART: 1 channel/simplified I°C: 2 channels

e CSI: 2 channels/UART (UART supporting LIN-bus): 1 channel/simplified I°C: 2 channels

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

I’C bus

2 channel 2 channel

2 channel

Multiplier and divider/multiply-
accumulator

* 16 bits x 16 bits = 32 bits (Unsigned or signed)
* 32 bits + 32 bits = 32 bits (Unsigned)
* 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

DMA controller 4 channels

Vectored interrupt| Internal 37 37 41
sources External 13 13 13
Key interrupt 8 8 8

Reset

o Reset byﬁpin

o Internal reset by watchdog timer

e Internal reset by power-on-reset

o Internal reset by voltage detector

o Internal reset by illegal instruction execution
e Internal reset by RAM parity error

* Internal reset by illegal-memory access

Note

Power-on-reset circuit

¢ Power-on-reset: 1.51 £0.03V
¢ Power-down-reset: 1.50 £0.03 V

Voltage detector

1.63 V to 4.06 V (14 stages)

On-chip debug function

Provided

Power supply voltage

Voo=1.6t055V

Operating ambient temperature

Ta=-40to +85 °C

Note The illegal instruction is generated when instruction code FFH is executed.

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

emulator.
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2.1 Pin Function

List

CHAPTER 2 PIN FUNCTIONS

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

shown below.

Table 2-1. Pin I/0 Buffer Power Supplies

(1) 20-pin, 24-pin, 25-pin, 30-pin, 32-pin, 36-pin, 40-pin, 44-pin, 48-pin, 52-pin products

(2) 64-pin products

(3) 80-pin products

Power Supply Corresponding Pins
Vob All pins

Power Supply Corresponding Pins
EVooo Port pins other than P20 to P27, P121 to P124, and P137
Vop e P20 to P27, P121 to P124, and P137

¢ Pins other than port pins

Power Supply Corresponding Pins
EVooo Port pins other than P20 to P27, P121 to P124, P137, and P150 to P153
Vob e P20 to P27, P121 to P124, P137, and P150 to P153

¢ Pins other than port pins

(4) 100-pin products

Power Supply Corresponding Pins
EVopo, EVop1 Port pins other than P20 to P27, P121 to P124, P137, and P150 to P156
Vob * P20 to P27, P121 to P124, P137, and P150 to P156

o Pins other than port pins

(5) 128-pin products

Power Supply Corresponding Pins
EVooo, EVob1 Port pins other than P20 to P27, P121 to P124, P137, and P150 to P156
Vob e P20 to P27, P121 to P124, P137, and P150 to P156
* Pins other than port pins
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2.1.1 20-pin products

Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Analog input | ANI17/T100/TxD1
PO1 2-bit I/O port. port ANI16/TO00/RXD1
Input of PO1 can be set to TTL input buffer.
Output of P00 can be set to N-ch open-drain output (Voo
tolerance).
P00 and PO1 can be set to analog input.
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 SCKO00/SCL00
P11 5-bit I/ port. SI00/RXDO/
Input of P10, P11, P16, and P17 can be set to TTL input
TOOLRxD/SDA0O
buffer.
P12 Output of P10 to P12, and P17 can be set to N-ch open-drain S000/TxD0/
output (Voo tolerance). TOOLTXD
P16 Input/output can. be specmed.m 1-bit units. - TI01/TO01/INTP5/
Use of an on-chip pull-up resistor can be specified by a SO11
software setting.
P17 TI102/TO02/SI11/
SDA11
P20 I/0 Port 2. Analog input | ANIO/AVRerp
P21 3-bit 1/O port. port ANI1/AVrerm
Input/output can be specified in 1-bit units.
P22 ANI2
P30 1’0 Port 3. Input port INTP3/
1-bit I/O port. SCK11/SCL11
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P40 I/0 Port 4. Input port TOOLO
1-bit 1/0 port.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P121 Input Port 12. Input port X1
P122 2-bitinput port. X2/EXCLK
P137 Input Port 13. Input port INTPO
1-bit input port.
P147 I/0 Port 14. Analog input | ANI18
1-bit 1/0 port. port
P147 can be set to analog input.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.
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2.1.2 24-pin products

Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Analog input | ANI17/T100/TxD1
PO1 2-bit I/O port. port ANI16/TO00/RXD1
Input of PO1 can be set to TTL input buffer.
Output of P00 can be set to N-ch open-drain output (Voo
tolerance).
P00 and PO1 can be set to analog input.
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 /0 Port 1. Input port SCKO00/SCL00
P11 5-bit I/0 port. SI00/RXDO/
Input of P10, P11, P16, and P17 can be set to TTL input
TOOLRxD/SDAOO
buffer.
P12 Output of P10 to P12, and P17 can be set to N-ch open-drain S000/TxD0/
output (Voo tolerance). TOOLTXD
P16 Input/output can. be specmed.m 1-bit units. - TI01/TO01/INTP5
Use of an on-chip pull-up resistor can be specified by a
P17 software setting. T102/TO02/SO11
P20 I/0 Port 2. Analog input | ANIO/AVrerp
P21 3-bit I/ port. port ANI1/AVreru
Input/output can be specified in 1-bit units.
P22 ANI2
P30 1’0 Port 3. Input port INTP3/
2-bit I/O port. SCK11/SCL11
Input/output can be specified in 1-bit units.
P31 . . - TIO3/TO03/INTP4/PCL
Use of an on-chip pull-up resistor can be specified by a BUZ0
software setting.
P40 I/0 Port 4. Input port TOOLO
1-bit I/O port.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P50 1/0 Port 5. Input port INTP1/SI11/SDA11
1-bit I/O port.
Output of P50 can be set to N-ch open-drain output (Voo
tolerance).
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P60 I/0 Port 6. Input port SCLAO
Output of P60 and P61 can be set to N-ch open-drain output
(6 V tolerance).
Input/output can be specified in 1-bit units.
P121 Input Port 12. Input port X1
P122 2-bitinput port. X2/EXCLK
P137 Input Port 13. Input port INTPO
1-bit input port.
P147 I/0 Port 14. Analog input | ANI18
1-bit I/O port. port
P147 can be set to analog input.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.
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2.1.3 25-pin products

Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Analog input | ANI17/T100/TxD1
PO1 2-bit I/O port. port ANI16/TO00/RXD1

Input of PO1 can be set to TTL input buffer.

Output of P00 can be set to N-ch open-drain output (Voo

tolerance).

P00 and PO1 can be set to analog input.

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 /0 Port 1. Input port SCKO00/SCL00
P11 5-bit I/0 port. SI00/RXDO/

Input of P10, P11, P16, and P17 can be set to TTL input

TOOLRxD/SDAOO

buffer.

P12 Output of P10 to P12, and P17 can be set to N-ch open-drain S000/TxD0/
output (Voo tolerance). TOOLTXD

P16 Input/output can. be specmed.m 1-bit units. - TI01/TO01/INTP5
Use of an on-chip pull-up resistor can be specified by a

P17 software setting. T102/TO02/SO11

P20 I/0 Port 2. Analog input | ANIO/AVrerp

P21 3-bit I/ port. port ANI1/AVreru
Input/output can be specified in 1-bit units.

P22 ANI2

P30 I/0 Port 3. Input port INTP3/
2-bit 1/0 port. SCK11/SCL11
Input/output can be specified in 1-bit units.

P31 . . - TIO3/TOO03/INTP4/
Use of an on-chip pull-up resistor can be specified by a PCLBUZO
software setting.

P40 I/0 Port 4. Input port TOOLO
1-bit I/O port.

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

P50 1/0 Port 5. Input port INTP1/SI11/SDA11
1-bit I/O port.

Output of P50 can be set to N-ch open-drain output (Voo
tolerance).

Input/output can be specified.

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

P60 I/0 Port 6. Input port SCLAO
Output of P60 and P61 can be set to N-ch open-drain output
(6 V tolerance).

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

P121 Input Port 12. Input port X1

P122 2-bitinput port. X2/EXCLK

P130 Qutput | Port 13. Qutput port -

P137 Input 1-bit output port and 1-bit input port. Input port INTPO

P147 110 Port 14. Analog input | ANI18
1-bit I/O port. port
P147 can be set to analog input.

Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.
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<R> 2.1.4 30-pin products

(1/2)
Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Analog input | ANI17/T100/TxD1
PO1 2-bit I/0 port. port ANI16/TO00/RXD1
Input of PO1 can be set to TTL input buffer.
QOutput of P00 can be set to N-ch open-drain output (Voo
tolerance).
P00 and PO1 can be set to analog input.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P10 I/0 Port 1. Input port SCKO00/SCLO0/(TI07)/
8-bit I/O port. (TOO07)
P11 Input of P10, P11, and P13 to P17 can be set to TTL input S100/RxDO/TOOLRXD/
buffer. SDAO0/(TI06)/(TOO6)
Output of P10 to P15, and P17 can be set to N-ch open-drain
P12 SO00/TxDO/TOOLTxD
output (Voo tolerance). ATIO5/(TO
Input/output can be specified in 1-bit units. (T105)(TO05)
P13 Use of an on-chip pull-up resistor can be specified by a TxD2/S020/(SDAAQ)/
software setting. (T104)/(TO04)
P14 RxD2/S120/SDA20/
(SCLAO)/(TI03)/
(TOO083)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 TI0O1/TOO1/INTP5/
(RxDO0)
P17 TI02/TO02/(TxDO)
P20 1/0 Port 2. Analog input | ANIO/AVrerp
P21 4-bit I/ port. port ANI1/AVreru
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P30 I/0 Port 3. Input port INTP3/
2-bit I/O port. SCK11/SCL11
Input/output can be specified in 1-bit units.
P31 . . - TIO3/TOO03/INTP4/
Use of an on-chip pull-up resistor can be specified by a
. PCLBUZO
software setting.
P40 1/0 Port 4. Input port TOOLO
1-bit I/O port.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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2/2)

Function Name

110

Function

After Reset

Alternate Function

P50

P51

170

Port 5.

2-bit I/O port.

Output of P50 can be set to N-ch open-drain output (Voo
tolerance).

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

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

Input port

INTP1/SI11/SDA11

INTP2/SO11

P60

P61

1710

Port 6.

2-bit I/O port.

Output of P60 and P61 can be set to N-ch open-drain output
(6 V tolerance).

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

Input port

SCLAO

SDAAO

P120

1/0

P121

P122

Input

Port 12.

1-bit 1/0O port and 2-bit input port.

P120 can be set to analog input.

For only P120, input/output can be specified in 1-bit units.
For only P120, use of an on-chip pull-up resistor can be
specified by a software setting.

Analog input
port

ANI19

Input port

X1

X2/EXCLK

P137

Input

Port 13.
1-bit input port.

Input port

INTPO

P147

I/0

Port 14.

1-bit I/O port.

P147 can be set to analog input.

Input/output can be specified.

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

Analog input
port

ANI18
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<R> 2.1.5 32-pin products

(1/2)
Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Analog input | ANI17/T100/TxD1
PO1 2-bit I/0 port. port ANI16/TO00/RXD1
Input of PO1 can be set to TTL input buffer.
QOutput of P00 can be set to N-ch open-drain output (Voo
tolerance).
P00 and PO1 can be set to analog input.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P10 I/0 Port 1. Input port SCKO00/SCLO0/(TI07)/
8-bit I/O port. (TOO07)
P11 Input of P10, P11, and P13 to P17 can be set to TTL input S100/RxDO/TOOLRXD/
buffer. SDAO0/(TI06)/(TOO6)
Output of P10 to P15, and P17 can be set to N-ch open-drain
P12 SO00/TxDO/TOOLTxD
output (Voo tolerance). ATIO5/(TO
Input/output can be specified in 1-bit units. (T105)(TO05)
P13 Use of an on-chip pull-up resistor can be specified by a TxD2/S020/(SDAAQ)/
software setting. (T104)/(TO04)
P14 RxD2/S120/SDA20/
(SCLAO)/(TI03)/
(TOO083)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 TI0O1/TOO1/INTP5/
(RxDO0)
P17 TI02/TO02/(TxDO)
P20 1/0 Port 2. Analog input | ANIO/AVrerp
P21 4-bit I/ port. port ANI1/AVreru
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P30 I/0 Port 3. Input port INTP3/
2-bit I/O port. SCK11/SCL11
Input/output can be specified in 1-bit units.
P31 . . - TIO3/TOO03/INTP4/
Use of an on-chip pull-up resistor can be specified by a
. PCLBUZO
software setting.
P40 1/0 Port 4. Input port TOOLO
1-bit I/O port.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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(2/2)
Function Name I/0 Function After Reset Alternate Function
P50 I/0 Port 5. Input port INTP1/SI11/SDA11
P51 2-bit I/ port. INTP2/SO11
Output of P50 can be set to N-ch open-drain output (Voo
tolerance).
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P60 I/0 Port 6. Input port SCLAO
P61 3-bit 1/0 port. SDAAO
Qutput of P60 to P62 can be set to N-ch open-drain output (6
P62 -
V tolerance).
Input/output can be specified in 1-bit units.
P70 I/0 Port 7. Input port -
1-bit 1/0 port.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P120 I/0 Port 12. Analog input | ANI19
1-bit I/O port and 2-bit input port. port
P121 Input P120 can be set to analog input. Input port X1
For only P120, input/output can be specified in 1-bit units.
P122 . . X2/EXCLK
For only P120, use of an on-chip pull-up resistor can be
specified by a software setting.
P137 Input Port 13. Input port INTPO
1-bit input port.
P147 I/0 Port 14. Analog input | ANI18
1-bit I/O port. port
P147 can be set to analog input.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.
RO1UH0146EJ0100 Rev.1.00 51

Sep 22, 2011 RENESAS



RL78/G13

CHAPTER 2 PIN FUNCTIONS

<R> 2.1.6 36-pin products

(1/2)
Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Input port TIOO/TxD1
PO1 2-bit I/0 port. TO00/RxD1
Input of PO1 can be set to TTL input buffer.
QOutput of P00 can be set to N-ch open-drain output (Voo
tolerance).
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P10 I/0 Port 1. Input port SCKO00/SCL00
8-bit I/O port. (T107)/(TOQ7)
P11 Input of P10, P11, and P13 to P17 can be set to TTL input S100/RxDO/TOOLRXD/
buffer. SDAO0/(TI06)/(TOO6)
Output of P10 to P15, and P17 can be set to N-ch open-drain
P12 SO00/TxDO/TOOLTxD
output (Voo tolerance). ATIO5/(TO
Input/output can be specified in 1-bit units. (T105)(TO05)
P13 Use of an on-chip pull-up resistor can be specified by a TxD2/5020/(SDAAQ)/
software setting. (T104)/(TO04)
P14 RxD2/S120/SDA20/
(SCLAO)/(TI03)/
(TOO03)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 TI0O1/TOO1/INTP5/
(RxDO0)
P17 TI02/TO02/(TxDO)
P20 1/0 Port 2. Analog input | ANIO/AVrerp
P21 6-bit I/ port. port ANI1/AVreru
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P24 ANI4
P25 ANI5
P30 /0 Port 3. Input port INTP3/SCK11/SCL11
P31 2-bit 1/O port. TI03/TO03/INTP4/PCL
Input/output can be specified in 1-bit units. BUZO
Use of an on-chip pull-up resistor can be specified by a
software setting.
P40 I/0 Port 4. Input port TOOLO
1-bit I/O port.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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(2/2)
Function Name I/0 Function After Reset Alternate Function
P50 I/0 Port 5. Input port INTP1/SI11/SDA11
P51 2-bit I/ port. INTP2/SO11
Output of P50 can be set to N-ch open-drain output (Voo
tolerance).
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P60 I/0 Port 6. Input port SCLAO
P61 3-bit 1/0 port. SDAAO
Qutput of P60 to P62 can be set to N-ch open-drain output (6
P62 -
V tolerance).
Input/output can be specified in 1-bit units.
P70 1/0 Port 7. Input port SCK21/SCL21
P71 3-bit 1/O port. SI21/SDA21
Output of P71 can be set to N-ch open-drain output (Voo
P72 SO21
tolerance).
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 I/0 Port 12. Analog input | ANI19
1-bit I/O port and 2-bit input port. port
P121 Input P120 can be set to analog input. Input port X1
For only P120, input/output can be specified in 1-bit units.
P122 . . X2/EXCLK
For only P120, use of an on-chip pull-up resistor can be
specified by a software setting.
P137 Input Port 13. Input port INTPO
1-bit input port.
P147 I/0 Port 14. Analog input | ANI18
1-bit 1/0 port. port
P147 can be set to analog input.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.
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<R> 2.1.7 40-pin products

(1/2)
Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Input port TIOO/TxD1
PO1 2-bit I/0 port. TO00/RxD1
Input of PO1 can be set to TTL input buffer.
QOutput of P00 can be set to N-ch open-drain output (Voo
tolerance).
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P10 I/0 Port 1. Input port SCKO00/SCLO0/(TI07)/
8-bit I/O port. (TOO07)
P11 Input of P10, P11, and P13 to P17 can be set to TTL input S100/RxDO/TOOLRXD/
buffer. SDAO0/(TI06)/(TOO6)
Output of P10 to P15, and P17 can be set to N-ch open-drain
P12 SO00/TxDO/TOOLTxD
output (Voo tolerance). ATIO5/(TO
Input/output can be specified in 1-bit units. (T105)(TO05)
P13 Use of an on-chip pull-up resistor can be specified by a TxD2/5020/(SDAAQ)/
software setting. (T104)/(TO04)
P14 RxD2/S120/SDA20/
(SCLAO)/(TI03)/
(TOO03)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 TI0O1/TOO1/INTP5/
(RxDO0)
P17 TI02/TO02/(TxDO)
P20 1/0 Port 2. Analog input | ANIO/AVrerp
P21 7-bit I/ port. port ANI1/AVreru
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P30 1/0 Port 3. Input port INTP3/RTC1HZ/
2-bit I/0 port. SCK11/SCL11
Input/output can be specified in 1-bit units.
P31 . . - TI0O3/TO03/INTP4/PCL
Use of an on-chip pull-up resistor can be specified by a BUZ0
software setting.
P40 1/0 Port 4. Input port TOOLO
1-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.

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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(2/2)
Function Name I/0 Function After Reset Alternate Function
P50 I/0 Port 5. Input port INTP1/SI11/SDA11
P51 2-bit 1/0 port. INTP2/SO11
Output of P50 can be set to N-ch open-drain output (Voo
tolerance).
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 1’0 Port 6. Input port SCLAO
P61 3-bit 1/0 port. SDAAO
Qutput of P60 to P62 can be set to N-ch open-drain output (6
P62 -
V tolerance).
Input/output can be specified in 1-bit units.
P70 1/0 Port 7. Input port KRO0/SCK21/SCL21
P71 4-bit 1/O port. KR1/SI21/SDA21
Output of P71 can be set to N-ch open-drain output (Voo
P72 KR2/S021
tolerance).
P73 Input/output can be specified in 1-bit units. KR3
Use of an on-chip pull-up resistor can be specified by a
software setting.
P120 I/0 Port 12. Analog input | ANI19
1-bit I/O port and 4-bit input port. port
121 | P120 can be set to analog input. | "
nput For only P120, input/output can be specified in 1-bit units. nput port
P122 For only P120, use of an on-chip pull-up resistor can be X2/EXCLK
P123 specified by a software setting. XT1
P124 XT2/EXCLKS
P137 Input Port 13. Input port INTPO
1-bit input port.
P147 I/0 Port 14. Analog input | ANI18
1-bit 1/0 port. port
P147 can be set to analog input.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a
software setting.
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<R> 2.1.8 44-pin products

(1/2)
Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Input port TIOO/TxD1
PO1 2-bit I/0 port. TO00/RxD1
Input of PO1 can be set to TTL input buffer.
QOutput of P00 can be set to N-ch open-drain output (Voo
tolerance).
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P10 I/0 Port 1. Input port SCKO00/SCLO0/(TI07)/
8-bit 1/0 port. (TOO07)
P11 Input of P10, P11, and P13 to P17 can be set to TTL input S100/RxDO/TOOLRXD/
buffer. SDAO0/(TI06)/(TOO6)
Output of P10 to P15, and P17 can be set to N-ch open-drain
P12 SO00/TxDO/TOOLTxD
output (Voo tolerance). ATIO5/(TO
Input/output can be specified in 1-bit units. (T105)(TO05)
P13 Use of an on-chip pull-up resistor can be specified by a TxD2/S020/(SDAAQ)/
software setting. (T104)/(TO04)
P14 RxD2/S120/SDA20/
(SCLAO)/(TI03)/
(TOO03)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 TI0O1/TOO1/INTP5/
(RxDO0)
P17 TI02/TO02/(TxDO)
P20 I/0 Port 2. Analog input | ANIO/AVrerp
P21 8-bit I/ port. port ANI1/AVreru
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 I/0 Port 3. Input port INTP3/RTC1HZ/
2-bit 1/0 port. SCK11/SCL11
Input/output can be specified in 1-bit units.
P31 . . - TIO3/TOO03/INTP4/PCL
Use of an on-chip pull-up resistor can be specified by a BUZO
software setting.
P40 I/0 Port 4. Input port TOOLO
P41 2-bit 1/O port. TI07/TO07
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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(2/2)
Function Name I/0 Function After Reset Alternate Function
P50 I/0 Port 5. Input port INTP1/SI11/SDA11
P51 2-bit I/ port. INTP2/SO11
Output of P50 can be set to N-ch open-drain output (Voo
tolerance).
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P60 I/0 Port 6. Input port SCLAO
P61 4-bit 1/0 port. SDAAO
Qutput of P60 to P63 can be set to N-ch open-drain output (6
P62 -
V tolerance).
P63 Input/output can be specified in 1-bit units. -
P70 1/0 Port 7. Input port KRO0/SCK21/SCL21
P71 4-bit 1/0 port. KR1/S121/SDA21
Output of P71 can be set to N-ch open-drain output (Voo
P72 KR2/S021
tolerance).
P73 Input/output can be specified in 1-bit units. KR3
Use of an on-chip pull-up resistor can be specified by a
software setting.
P120 I/0 Port 12. Analog input | ANI19
1-bit I/O port and 4-bit input port. port
P121 Input P120 can be set to analog input. Input port X1
For only P120, input/output can be specified in 1-bit units.
P122 . . X2/EXCLK
For only P120, use of an on-chip pull-up resistor can be
P123 specified by a software setting. XTH1
P124 XT2/EXCLKS
P137 Input Port 13. Input port INTPO
1-bit input port.
P146 1/0 Port 14. Input port -
P147 2-bit 1/O port. Analog input | ANI18
P147 can be set to analog input. 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.
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

<R> 2.1.9 48-pin products

(1/2)
Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Input port TIOO/TxD1
PO1 2-bit I/0 port. TO00/RxD1
Input of PO1 can be set to TTL input buffer.
QOutput of P00 can be set to N-ch open-drain output (Voo
tolerance).
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P10 I/0 Port 1. Input port SCKO00/SCLO0/(TI07)/
8-bit 1/0 port. (TOO07)
P11 Input of P10, P11, and P13 to P17 can be set to TTL input S100/RxDO/TOOLRXD/
buffer. SDAO0/(TI06)/(TOO6)
Output of P10 to P15, and P17 can be set to N-ch open-drain
P12 SO00/TxDO/TOOLTxD
output (Voo tolerance). ATIO5/(TO
Input/output can be specified in 1-bit units. (T105)(TO05)
P13 Use of an on-chip pull-up resistor can be specified by a TxD2/S020/(SDAAQ)/
software setting. (T104)/(TO04)
P14 RxD2/S120/SDA20/
(SCLAO)/(TI03)/
(TOO03)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 TI0O1/TOO1/INTP5/
(RxDO0)
P17 TI02/TO02/(TxDO)
P20 I/0 Port 2. Analog input | ANIO/AVrerp
P21 8-bit I/ port. port ANI1/AVreru
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 I/0 Port 3. Input port INTP3/RTC1HZ/
2-bit 1/0 port. SCK11/SCL11
Input/output can be specified in 1-bit units.
P31 . . - TIO3/TOO03/INTP4/
Use of an on-chip pull-up resistor can be specified by a
. (PCLBUZ0)
software setting.
P40 I/0 Port 4. Input port TOOLO
P41 2-bit 1/O port. TI07/TO07
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

(2/2)
Function Name I/0 Function After Reset Alternate Function
P50 I/0 Port 5. Input port INTP1/SI11/SDA11
P51 2-bit I/ port. INTP2/SO11
Output of P50 can be set to N-ch open-drain output (Voo
tolerance).
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P60 I/0 Port 6. Input port SCLAO
P61 4-bit 1/0 port. SDAAO
Qutput of P60 to P63 can be set to N-ch open-drain output (6
P62 -
V tolerance).
P63 Input/output can be specified in 1-bit units. -
P70 1/0 Port 7. Input port KRO0/SCK21/SCL21
P71 6-bit 1/O port. KR1/SI21/SDA21
Output of P71 and P74 can be set to N-ch open-drain output
P72 KR2/S021
(Voo tolerance).
P73 Input/output can be specified in 1-bit units. KR3/S001
P74 Use of an on-chip pull-up resistor can be specified by a KR4/INTP8/SI01/
software setting. SDAO1
P75 KR5/INTP9/SCKO01/
SCLO1
P120 I/0 Port 12. Analog input | ANI19
1-bit I/O port and 4-bit input port. port
P121 Input P120 can be set to analog input. Input port X1
For only P120, input/output can be specified in 1-bit units.
P122 . . X2/EXCLK
For only P120, use of an on-chip pull-up resistor can be
P123 specified by a software setting. XTH1
P124 XT2/EXCLKS
P130 Qutput | Port 13. Qutput port -
P137 Input 1-bit output port and 1-bit input port. Input port INTPO
P140 1/O Port 14. Input port PCLBUZO/INTP6
P146 3-bit 1/0 port. _
p14 P147 can be set to analog input. Analog ANI1S
7 Input/output can be specified in 1-bit units. nalog input
Use of an on-chip pull-up resistor can be specified by a port
software setting.
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

<R> 2.1.10 52-pin products

(1/2)
Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Input port TIOO
PO1 4-bit 1/0 port. TO00
Input of PO1 and P03 can be set to TTL input buffer. ]
P02 Qutput of P00 and P02 can be set to N-ch open-drain output Analog input | ANI17/TxD1
P03 (Voo tolerance). port ANI16/RxD1
P02 and P03 can be set to analog input.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P10 I/0 Port 1. Input port SCKO00/SCLO0/(TI07)/
8-bit 1/0 port. (TOO07)
P11 Input of P10, P11, and P13 to P17 can be set to TTL input S100/RxDO/TOOLRXD/
buffer. SDAO0/(TI06)/(TOO6)
Output of P10 to P15, and P17 can be set to N-ch open-drain
P12 SO00/TxDO/TOOLTxD
output (Voo tolerance). ATIO5/(TO
Input/output can be specified in 1-bit units. (T105)(TO05)
P13 Use of an on-chip pull-up resistor can be specified by a TxD2/5020/(SDAAQ)/
software setting. (T104)/(TO04)
P14 RxD2/S120/SDA20/
(SCLAO)/(TI03)/
(TOO083)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 TI0O1/TOO1/INTP5/
(RxDO0)
P17 TI02/TO02/(TxDO)
P20 I/0 Port 2. Analog input | ANIO/AVrerp
P21 8-bit I/ port. port ANI1/AVreru
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 I/0 Port 3. Input port INTP3/RTC1HZ/
2-bit I/0 port. SCK11/SCL11
Input/output can be specified in 1-bit units.
P31 . . - TIO3/TOO03/INTP4/
Use of an on-chip pull-up resistor can be specified by a
. (PCLBUZ0)
software setting.
P40 I/0 Port 4. Input port TOOLO
P41 2-bit 1/O port. TI07/TO07
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

(2/2)
Function Name I/0 Function After Reset Alternate Function
P50 I/0 Port 5. Input port INTP1/SI11/SDA11
P51 2-bit 1/0 port. INTP2/SO11
Output of P50 can be set to N-ch open-drain output (Voo
tolerance).
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P60 I/0 Port 6. Input port SCLAO
P61 4-bit 1/0 port. SDAAO
Qutput of P60 to P63 can be set to N-ch open-drain output (6
P62 -
V tolerance).
P63 Input/output can be specified in 1-bit units. -
P70 1/0 Port 7. Input port KRO0/SCK21/SCL21
P71 8-bit I/O port. KR1/SI21/SDA21
Output of P71 and P74 can be set to N-ch open-drain output
P72 KR2/S021
(Voo tolerance).
P73 Input/output can be specified in 1-bit units. KR3/S001
P74 Use of an on-chip pull-up resistor can be specified by a KR4/INTP8/SI01/
software setting. SDAO1
P75 KR5/INTP9/SCKO01/
SCLO1
P76 KR6/INTP10/(RxD2)
P77 KR7/INTP11/(TxD2)
P120 I/0 Port 12. Analog input | ANI19
1-bit I/O port and 4-bit input port. port
P121 Input P120 can be set to analog input. Input port X1
For only P120, input/output can be specified in 1-bit units.
P122 . . X2/EXCLK
For only P120, use of an on-chip pull-up resistor can be
P123 specified by a software setting. XT1
P124 XT2/EXCLKS
P130 Qutput | Port 13. Output port -
P137 Input 1-bit output port and 1-bit input port. Input port INTPO
P140 1/0 Port 14. Input port PCLBUZO/INTP6
P146 3-bit I/O port. _
14 P147 can be set to analog input. Analog | ANITS
7 Input/output can be specified in 1-bit units. nalog input
Use of an on-chip pull-up resistor can be specified by a port
software setting.

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

<R> 2.1.11 64-pin products

(1/2)
Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Input port TIOO
PO1 7-bit 1/0 port. . TO00
Input of PO1, P03, and P04 can be set to TTL input buffer. -
P02 Output of P00 and P02 to P04 can be set to N-ch open-drain | Analog input | ANI17/S010/TxD1
P03 output (Voo tolerance). port ANI16/SI110/RxD1/
P02 and P03 can be set to analog input. SDA10
P04 Input/output can be specified in 1-bit units. Input port SCK10/SCL10
Use of an on-chip pull-up resistor can be specified by a
P05 software setting. TIOS/TO0S
P06 TI06/TO06
P10 1/0 Port 1. Input port SCKO00/SCL00/(TI07)/
8-bit I/O port. (TOO07)
P11 Input of P10, P11, and P13 to P17 can be set to TTL input SI100/RxDO/
buffer. TOOLRXD/SDAQO/
Output of P10 to P15, and P17 can be set to N-ch open-drain (TI06)/(TO0B)
output (Voo tolerance).
P12 Input/output can be specified in 1-bit units. SO00/TxDO/TOOLTXD
Use of an on-chip pull-up resistor can be specified by a /(INTP5)/(T105)/(TO0S5)
P13 software setting. TxD2/S020/(SDAAO0)/
(T104)/(TO04)
P14 RxD2/S120/SDA20/
(SCLAO)/(TI03)/
(TOO03)
P15 SCK20/SCL20/(T102)/
(TO02)
P16 TI01/TOO1/INTP5/
(S100)/(RxDO0)
P17 T102/TO02/(SO00)/
(TxDO0)
P20 I/0 Port 2. Analog input | ANIO/AVRerp
P21 8-bit 1/O port. port ANI1/AVrerm
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 1/0 Port 3. Input port INTP3/RTC1HZ/
2-bit I/O port. SCK11/SCL11
P31 Input/output can be specified in 1-bit units. TI03/TO03/INTP4
Use of an on-chip pull-up resistor can be specified by a {PCLBUZ
software setting. ( 0)
P40 1/0 Port 4. Input port TOOLO
P41 4-bit 1/O port. TI07/TO07
Input/output can be specified in 1-bit units.
P42 Use of an on-chip pull-up resistor can be specified by a Ti04/TO04
P43 software setting. -

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

(2/2)
Function Name I/0 Function After Reset Alternate Function
P50 I/0 Port 5. Input port INTP1/SI11/SDA11
P51 6-bit 1/0 port. INTP2/SO11
Output of P50 can be set to N-ch open-drain output (Voo
P52 (INTP10)
tolerance).
P53 Input/output can be specified in 1-bit units. (INTP11)
P54 Use of an on-chip pull-up resistor can be specified by a _
P55 software setting. (PCLBUZ1)/(SCK00)
P60 I/0 Port 6. Input port SCLAO
P61 4-bit 1/0 port. SDAAO
Output of P60 to P63 can be set to N-ch open-drain output (6
P62 _
V tolerance).
P63 Input/output can be specified in 1-bit units. -
P70 1/0 Port 7. Input port KR0/SCK21/SCL21
P71 8-bit I/ port. KR1/S121/SDA21
Output of P71 and P74 can be set to N-ch open-drain output
P72 KR2/S021
(Voo tolerance).
P73 Input/output can be specified in 1-bit units. KR3/S001
P74 Use of an on-chip pull-up resistor can be specified by a KR4/INTPS8/SI01/
software setting. SDAO1
P75 KR5/INTP9/SCKO01/
SCLO1
P76 KR6/INTP10/(RxD2)
P77 KR7/INTP11/(TxD2)
P120 I/0 Port 12. Analog input | ANI19
1-bit I/O port and 4-bit input port. port
121 | P120 can be set to analog input. | "
nput For only P120, input/output can be specified in 1-bit units. nput port
P122 For only P120, use of an on-chip pull-up resistor can be X2/EXCLK
P123 specified by a software setting. XT1
P124 XT2/EXCLKS
P130 Qutput | Port 13. Qutput port -
P137 Input 1-bit output port and 1-bit input port. Input port INTPO
P140 I/0 Port 14. Input port PCLBUZO0/INTP6
P141 4-bit I/ port. PCLBUZ1/INTP7
146 P147 can be set to analog input.
Input/output can be specified in 1-bit units. —
P147 Use of an on-chip pull-up resistor can be specified by a Analog input | ANI18
software setting. port

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR).
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RL78/G13 CHAPTER 2 PIN FUNCTIONS

<R> 2.1.12 80-pin products

(1/3)
Function Name I/0 Function After Reset Alternate Function
P00 1/0 Port 0. Input port TIOO
PO1 7-bit 1/0 port. TO00
Input of PO1, PO3 and P04 can be set to TTL input buffer. )
P02 Output of P00, P02 to P04 can be set to N-ch open-drain Analog input | ANI17/SO10/TxD1
P03 output (Voo tolerance). port ANI16/SI10/RxD1/
P02 and P03 can be set to analog input. SDA10
P04 Input/output can be specified in 1-bit units. Input port SCK10/SCL10
Use of an on-chip pull-up resistor can be specified by a
P05 ) TI05/TO05
software setting.
P06 TI06/TO06
P10 /0 Port 1. Input port SCKO00/SCL00/(TI07)/
8-bit 1/0 port. (TOO07)
P11 Input of P10, P11, and P13 to P17 can be set to TTL input SI100/RxDO0/
buffer. TOOLRXD/SDAQO/
Qutput of P10 to P15, and P17 can be set to N-ch open-drain (TI06)/(TO06)
output (Voo tolerance).
P12 s T SO00/TxDO/TOOLTxD
Input/output can be specified in 1-bit units. HINTPSY/(TIOSY(TO0S
Use of an on-chip pull-up resistor can be specified by a ( A A )
P13 software Setting_ TXD2/SOZO/(SDAAO)/
(T104)/(TO04)
P14 RxD2/S120/SDA20/
(SCLAO0)/(TI03)/
(TOO083)
P15 SCK20/SCL20/(T102)/
(TO02)
P16 TI01/TOO01/INTP5/
(S100)/(RxDO0)
P17 T102/TO02/(SO00)/
(TxDO)
P20 I/0 Port 2. Analog input | ANIO/AVRerp
P21 8-bit I/O port. port ANI1/AVreru
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 I/0 Port 3. In