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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you
or third parties arising from the use of these circuits, software, or information.

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

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

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

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

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

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

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). Y ou must check the quality grade of each Renesas
Electronics product before using it in a particular application. Y ou may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

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

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

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

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

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

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

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

(Notel) “RenesasElectronics’ 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.

(2012.4)




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

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

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an 1/0O 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.




Readers

Purpose

Organization

How to Read This Manual

How to Use This Manual

This manual is intended for user engineers who wish to understand the functions of the
RL78/F15 and design and develop application systems and programs for these devices.

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

The RL78/F15 manual is separated into two parts: this manual and the software edition
(common to the RL78 family).

RL78/F15 RL78 family
User’s Manual User’s Manual
Hardware Software
¢ Pin functions e CPU functions
¢ Internal block functions e Instruction set
o Interrupts o Explanation of each instruction

Other on-chip peripheral functions
o Electrical specifications

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.
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/F15 Microcontroller instructions:

— Refer to the separate document RL78 Family User’'s Manual: Software

(RO1USO0015E).



Data significance:

Active low representations:
Note:

Caution:

Remark:

Conventions

Numerical representations:

Related Documents

The related documents indicated in this publication may include

Higher digits on the left and lower digits on the right
Xxx (overscore over pin and signal name)

Footnote for item marked with Note in the text
Information requiring particular attention
Supplementary information

Binary S XXXX OF XXXXB
Decimal S XXXX
Hexadecimal ---xxxxH

preliminary versions.

However, preliminary versions are not marked as such.

Documents Related to Devices

Document Name

Document No.

RL78/F15 User's Manual: Hardware

RO1UHO368E

RL78 Family User's Manual: Software

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 MPUs & MCUs RL78 Family R01CP0O003E
Semiconductor Package Mount Manual Note
Quality Grades on NEC Semiconductor Devices C11531E
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) C11892E
Semiconductor Reliability Handbook R51ZZ0001E

Note See the “Semiconductor Package Mount Manual” website (http://www.renesas.com/products/package/index.jsp).

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 atrademark 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 isatrademark of International Business Machines Corporation.

SuperFlash is aregistered trademark of Silicon Storage Technology, Inc. in several countriesincluding the United States
and Japan.

‘ Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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Jan 29, 2016

CHAPTER 1 OVERVIEW

1.1 Features

O

o 0O O0OO0OO0OO0

O O0OO0OO0OO0OO0O

O O0OO0OO0O0

@)
O
@)

Minimum instruction execution time can be changed from high speed (0.03125 us: @ 32 MHz operation with high-

speed on-chip oscillator clock or PLL clock) to ultra low-speed (66.6 us: @ 15 kHz operation with low-speed on-chip

oscillator clock)

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

ROM: 128K to 512KB

RAM: 10K to 32KB

Data flash memory: 8KB/16KB

High-speed on-chip oscillator clock

e Selectable from 32 MHz (Typ.), 24 MHz (Typ.), 16 MHz (Typ.), 12 MHz (Typ.), 8 MHz (Typ.), 4 MHz (Typ.), and 1
MHz (Typ.) (Selectable from 64 MHz (Typ.) and 48 MHz (Typ.) when using Timer RD)

Low-speed on-chip oscillator clock: 15 kHz x 2 channels (one for WWDT and one for CPU and peripherals other
than WWDT)

On-chip PLL (x3, x4, x6, x8)

On-chip single-power-supply flash memory (with prohibition of block erase/writing function)

Self-programming (with boot swap function/flash shield window function)

On-chip debug function

On-chip power-on-reset (POR) circuit and voltage detector (LVD)

On-chip watchdog timer (operable with the dedicated low-speed on-chip oscillator clock)

Multiply/divide/multiply & accumulate instructions are supported

e 16 bits x 16 bits = 32 bits (Unsigned or signed)

e 32 bits + 32 bits = 32 bits (Unsigned)

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

On-chip key interrupt function

On-chip clock output/buzzer output controller

On-chip BCD adjustment

I/0 ports: 44 to 136 (including one input-only pin)

Timer

e 16-bit timer array unit: 16 to 24 channels

16-bit timer RD: 2 channels (six triangle-wave outputs; sawtooth wave/triangle-wave modulation)

16-bit timer RJ: 1 channel

Watchdog timer: 1 channel

e Real-time clock: 1 channel

Serial interface

e CSI

UART/UART (LIN-bus supported)

LIN module (master/slave supported)

12C/simplified 12C

CAN interface (RS-CAN lite)

¢ |IEBus controller

8/10-bit resolution A/D converter (VDD =2.7 to 5.5 V): 18 to 31 channels
DTC (Max. 52 sources)

ELC (Max. 26 channels for event link source, Max. 9 channels for event link destination)

RO1UHO0559EJ0100 Rev.1.00 R NS 1
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RL78/F15 CHAPTER 1 OVERVIEW

O Safety functions (CRC calculation, PLL lock detection, AD test, SFR guard, etc.)

O 8-bit D/A converter

O On-chip comparator: 1 channel (input pin: 4 channels)

O Power supply voltage: Vbb=2.7t0 5.5V

O Operating ambient temperature: TA = -40 to +105°C (grade L)/TA = -40 to +125°C (grade K)

1.1.1 Applications
General automotive electrical applications (motor control, door control, headlight control, etc.), motorcycle engine
control

ROLUHO0559EJ0100 Rev.1.00 R NS 2
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RL78/F15 CHAPTER 1 OVERVIEW
1.2 Product Lineup
Table 1-1. RL78/F15 Lineup
Code Data RAM Pin Count
Flash Flash 144 pins 100 pins 80 pins 64 pins 48 pins 48 pins
(QFN) (QFP)

128 KB 8 KB 10 KB R5F113TG R5F113PG - - - -

192 KB 16 KB R5F113TH R5F113PH - - - -

256 KB 20 KB R5F113TJ R5F113PJ - - - -

384 KB 16 KB 26 KB R5F113TK R5F113PK R5F113MK R5F113LK R5F113GK R5F113GK

512 KB 32 KB R5F113TL R5F113PL R5F113ML R5F113LL R5F113GL R5F113GL
RO1UHO559EJ0100 Rev.1.00 ’leN ESNS 3
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RL78/F15 CHAPTER 1 OVERVIEW
1.3 Function Overview
1.3.1 RL78/F15 Functions List
Table 1-2. RL78/F15 Functions List
Series Name R5F113T R5F113P R5F113M R5F113L R5F113G
Pin Count 144 pins 100 pins 80 pins 64 pins 48 pins
Code flash 128K to 512KB 384K/512KB
Data flash 8/16KB 16KB
RAM 10K to 32KB 26/32KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K)
System clock :\J/Isiiirl};)ésrtem clock | Crystal/ceramic/square wave 1 10 20 MHz (operating at 2.7 V t0 5.5 V)
;isl%m;[;?ed on-chip | Normal high accuracy 32 MHz (typ.)
tgz\il”?:gfd on-chip | For low-speed operation 15 kHz (typ.)
Subsystem clock oscillator 32.768 kHz
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on-chip For peripherals other than WDT 15 kHz (typ.)
peripherals oscillator For WDT 15 kHz (typ.)
POR When power supply is rising 1.56 V (typ.)
When power supply is falling 1.55 V (typ.)
LVD Vop voltage When power supply is rising 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection When power supply is falling 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
Safety WWNDT (window watchdog timer) Yes
functions lllegal instruction execution detection function Yes
Flash memory CRC operation function Yes
RAM1 bit error correction function Yes
RAM2 bit error detection function Yes
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
1/0 port output signal level detection function Yes
A/D test function Yes
1/0 ports Input/Output CMOS 130ch 86¢ch 68ch 52ch 38ch
Output CMOS 1ch
Input Shared with oscillator pins 4ch
Input only 1ch
Power supply For internal circuits Voo, Vss, REGC
pins For 10 ports Exzz‘l’ Ex:‘l’ EVooo, EVsso ‘ None
For analog circuits (AD, DA, COMP) Voo, Vss (AVRrerp, AVrerm: For AD)
Multiply/divide Multiply 16 bits x 16 bits (signed)
and multiply- 16 bits x 16 bits (unsigned)
accumulate Divide 32 bits + 32 bits (unsigned)
functions Multiply-accumulate 16 bits x 16 bits + 32 bits (signed)
16 bits x 16 bits + 32 bits (unsigned)
Arithmetic instructions (extended instruction set) Yes
Vectored External Note 1.2 22ch 20ch 19ch [ 18ch 15ch
l:;z:;l,;r;t Internal Note 1 51ch
Key return detection 8ch
DTC 52 sources | 50 sources 46 sources
Timer TAU 16 bits (8ch x 3) | 16 bits (8ch x 2)
RTC 1ch
Timer RJ 16 bits x 1
Timer RD 16 bits x 2
Serial I/IF CSl/simplified I°C /JUART 6¢ch/4ch/3ch 4chl/4ch/2ch
[spI Yes
Multimaster 12C ich
IEBus controller ich
LIN/UART module (RLIN3) 3ch | 2ch
CAN interface (RS-CAN lite) 2ch
A/D converter Voo 24ch | 18ch | 17ch | 13ch
10-bit SAR EVoo 7ch | 3ch | 5ch
Internal 2ch
DI/A converter 8-bit 1ch
Comparator 1ch
ELC Link source: 26ch
Link destination: 9ch
PCLBUZ 1ch
Self-programming Yes
On-chip debug | Trace Yes
Hot plug-in Yes
Option byte Yes
(Notes and Caution are listed on the next page.)
RO1UHO0559EJ0100 Rev.1.00 4
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Notes 1. Both sources in the following pairs are counted as a single source in this number: INTPn and
INTLINOWUPH.
2. The following pairs of internal and external sources are each counted as a single source in this number:
INTPn and internal interrupt.

Caution For details, see 1.5 Pin Configurations.

ROLUHO0559EJ0100 Rev.1.00 R NS 5
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CHAPTER 1 OVERVIEW

1.4 Block Diagram

1.4.1 RL78/F15: Block Diagram of R5F113TL 144-pin Products

Figure 1-1. Block Diagram
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1.4.2 RL78/F15: Block Diagram of R5F113PL 100-pin Products

Figure 1-2. Block Diagram
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1.4.3 RL78/F15: Block Diagram of R5F113ML 80-pin Products

Figure 1-3. Block Diagram
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1.4.4 RL78/F15: Block Diagram of R5F113LL 64-pin Products

Figure 1-4. Block Diagram
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RL78/F15

CHAPTER 1 OVERVIEW

1.4.5 RL78/F15: Block Diagram of R5F113GL 48-pin Products

Figure 1-5. Block Diagram
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RL78/F15

CHAPTER 1 OVERVIEW

1.5 Pin Configurations

1.5.1 RL78/F15 Pin Configuration for 144-pin Products
e RL78/F15: 144-pin Plastic QFP (Fine Pitch) (20 x 20)

Figure 1-6. RL78/F15 Pin Configuration for 144-pin Products
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RL78/F15

CHAPTER 1 OVERVIEW

1.5.2 RL78/F15 Pin Configuration for 100-pin Products

e RL78/F15: 100-pin Plastic QFP (Fine Pitch) (14 x 14)

Figure 1-7. RL78/ F15 Pin Configuration for 100-pin Products
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RL78/F15

CHAPTER 1 OVERVIEW

1.5.3 RL78/F15 Pin Configuration for 80-pin Products
e RL78/F15: 80-pin Plastic QFP (Fine Pitch) (12 x 12)

Figure 1-8. RL78/ F15 Pin Configuration for 80-pin Products
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RL78/F15

CHAPTER 1 OVERVIEW

1.5.4 RL78/F15 Pin Configuration for 64-pin Products
e RL78/F15: 64-pin Plastic QFP (Fine Pitch) (10 x 10)

Figure 1-9. RL78/ F15 Pin Configuration for 64-pin Products
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RL78/F15

CHAPTER 1 OVERVIEW

1.5.5 RL78/F15 Pin Configuration for 48-pin Products
e RL78/F15: 48-pin Plastic QFP (7 x 7), and QFN (7 x 7)

Figure 1-10. RL78/ F15 Pin Configuration for 48-pin Products
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l+——=0O P71/ANI27/KR1/TI17/TO17/INTP6/SCK11/SCL11/SNZOUTS
l+——0O P72/ANI28/KR2/(CTXD0)/SO11/SNZOUT6

=—=0O P73/KR3/(CRXDO0)/SSI11/SNZOUT7

——O P130/RESOUT

l«—=0O P140/PCLBUZ0

l«——=O POO/(TIO5)/(TOO5)/INTP9

+——~0 P63/(SSI00)/SDAAO

l+—=0 P62/(SO00)/(TXDO)/SCLAO

[+——=0 P61/(S100)/(SDA00)/(RXDO)/CTXDLIETXD

l+——0O P60/(SCK00)/(SCLO0)/CRXDLIERXD

P120/ANI25/TI07/TO07/TRDIODO/SO01/INTP4 O=—n~

RESET O——{&»
P124/XT2/EXCLKS O—= o1
P123/XT1 O——= @
P137/INTPO O——|~
P121/X1 O——~{©

REGC O—85

Vss O—2

Voo O——R

P40/TOOLO O=—w
P122/X2/EXCLK O——={

P41/T110/TO10/TRJIO0/VCOUTO/SNZOUT2 O
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RL78/F15 CHAPTER 1 OVERVIEW

1.6 Order Information
Table 1-3 show the order information for RL78/F15.

Table 1-3. Order Information for RL78/F15

Package Device Order Name
48-pin plastic LQFP Grade L R5F113GKLFB, R5F113GLLFB
Grade K R5F113GKKFB, R5F113GLKFB
48-pin plastic VQFN Grade L R5F113GKLNA, R5F113GLLNA
Grade K R5F113GKKNA, R5F113GLKNA
64-pin plastic LQFP Grade L R5F113LKLFB, R5F113LLLFB
Grade K R5F113LKKFB, R5F113LLKFB
80-pin plastic LQFP Grade L R5F113MKLFB, R5F113MLLFB
Grade K R5F113MKKFB, R5F113MKLFB
100-pin plastic LQFP Grade L R5F113PGLFB, R5F113PHLFB, R5F113PJLFB, R5F113PKLFB,
R5F113PLLFB
Grade K R5F113PGKFB, R5F113PHKFB, R5F113PJKFB, R5F113PKKFB,
R5F113PLKFB
144-pin plastic LQFP Grade L R5F113TGLFB, R5F113THLFB, R5F113TJLFB, R5F113TKLFB,
R5F113TLLFB
Grade K R5F113TGKFB, R5F113THKFB, R5F113TJKFB, R5F113TKKFB,
R5F113TLKFB
RO1UHO0559EJ0100 Rev.1.00 :{ENESAS 16
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2.1 Pin Function List
Pin 1/O buffer power supplies depend on the product. Table 2-1 shows the relationship between these power supplies
and the pins. EVoo indicates EVooo and EVopa.

(1) 48-pin products

CHAPTER 2 PIN FUNCTIONS

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

Power Supply

Corresponding Pins

Vop

All pins

(2) 64-pin products

Power Supply

Corresponding Pins

EVooo

» Port pins other than P33, P34, P80 to P87, P90 to P96, P121 to P124, and P137

Vob

e P33, P34, P80 to P87, P90 to P96, P121 to P124, and P137

» Pins other than port pins

(3) 80-pin products

Power Supply

Corresponding Pins

EVooo

e Port pins other than P33, P34, P80 to P87, P90 to P97, P121 to P124, and P137

Vop

* P33, P34, P80 to P87, P90 to P97, P121 to P124, and P137

* Pins other than port pins

(4) 100-pin and 144-pin products

Power Supply

Corresponding Pins

EVopo, EVbb1 e Port pins other than P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124,
and P137
Vop e P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124, and P137

e Pins other than port pins

This subchapter describes the 144-pin products of RL78/F15.
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2.1.1 RL78/F15 144-pin products

1/3
Function /0 Function After Reset Alternate Function (
Name
P00 110 Port 0 Input port (TIO5)/(TOO5)/INTP9/SCK20
POl Use of an on-chip pull-up resistor can be specified by a software setting. (T104)/(TO04)
P02 For input to POO the threshold level can be specified. (TI06)/(TO06)
P03 (RTC1HZ)
P04 INTP15
P05
P06
P07
P10 110 Port 1 Input port TI13/TO13/TRIO0/SCK10/SCL10/
Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input LTXD1/CTXDO
P11 buffer. TI112/TO12/(TRDIOBO0)/SI10/
Use of an on-chip pull-up resistor can be specified by a software setting. SDALO/RXD1/LRXD1/CRXDO
P12 Output from P10 to P17 can be set to N-ch open-drain output. TI11/TO11/(TRDIODO)/INTPS5/
For input to P10, P11, P13, P14, P16, and P17, the threshold level can SO10/TXD1/SNZOUTS
P13 be specified. TI04/TO04/TRDIOAO/TRDCLKO/
SI01/SDA01/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO1/
SCLO1/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO0)/SO00/TXD0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/SI00/
SDAOO/RXDO/TOOLRXD
P17 TI00/TO00/TRDIOB1/SCKO0/
SCLOO/INTP3
P20 110 Port 2 Input port (SCK20)
P21 Use of an on-chip pull-up resistor can be specified by a software setting. (S120)/(RXD2)
P22 For input to P20, P21, P24, and P25, the threshold level can be (S0O20)/(TXD2)
po3 specified.
P24 (SCK21)
P25 (S121)
P26 (S021)
P27
P30 110 Port 3 Input port TI01/TO0L/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. TI14/TO14/STOPST/(INTP2)
P32 For input to P30 to P32 and P35 to P37, use of an on-chip pull-up TI116/TO16/INTP7
P33 resistor can be specified by a software setting. Analog input AVREFF/ANIO
P34 For input to P30, and P37 the threshold level can be specified. port AVREr/ANIL
P35 Input port
P36 (CTXD1)
P37 (CRXD1)
P40 /0 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIO0/VCOUTO/
For input to P43, the threshold level can be specified. SNZOuUT2
P42 (LTXDO)
P43 (LRXDO)
P44 (TI07)/(TOO7)
P45 (TI10)/(TO10)
P46 (TI12)/(TO12)
P47 INTP13

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/0 redirection
registers (PIOR).
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2/3
Function /10 Function After Reset Alternate Function (
Name

P50 /0 Port 5 Input port (SSI01)/(INTP3)/(IERXD)

P51 Input of P54 can be set to TTL input buffer. (SOO01)/INTP11/(IETXD)

P52 Use of an on-chip pull-up resistor can be specified by a software setting. (SCKO1)/(STOPST)

P53 For input to P50 and P52 to P54, the threshold level can be specified. (SI01)/INTP10

P54 (TI11)/(TO11)/SSI10

P55 (T113)/(TO13)

P56 (TI15)/(TO15)/(SNZOUT1)

P57 (TIL7)/(TO17)/(SNZOUTO)

P60 110 Port 6 Input port (SCKO00)/(SCLO0)/CRXD1/IERXD

P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDAOOD)/(RXDO)/
Use of an on-chip pull-up resistor can be specified by a software setting. CTXD1/IETXD

P62 Output from P60 to P63 can be set to N-ch open-drain output. (SO00)/(TXDO)/SCLAO

P63 For input to P60 to P63, the threshold level can be specified. (SSI00)/SDAAD

P64 (T114)/(TO14)/(SNZOUT3)

P65 (TI16)/(TO16)/(SNZOUT2)

P66 (T100)/(TO00)

P67 (T102)/(TO02)

P70 110 Port 7 Analog input ANI26/KRO/TI15/TO15/INTP8/
Input of P70, P71, and P73 can be set to TTL input buffer. port SI11/SDA11/SNZOUT4

P71 P70 to P74 can be set to analog input. ANI27/KR1/TI117/TO17/INTP6/
Use of an on-chip pull-up resistor can be specified by a software setting. SCK11/SCL11/SNZOUTS

p72 Output from P70 to P72 can be set to N-ch open-drain output. ANI28/KR2/(CTXD0)/SO11/
For input to P70, P71, P73, and P75 to P77, the threshold level can be SNZOUT6 S—

P73 specified. ANI29/KR3/(CRXDO0)/SSI11/

SNZOUT7

P74 ANI30/KR4/(SO10)/(TXD1)

P75 Input port KR5/(S110)/(RXD1)

P76 KR6/(SCKI0)

P77 KR7/(SSITI0)/INTP12

P80 lfe] Port 8 Analog input ANI2/ANOO

P81 P80 to P87 can be set to analog input. port ANI3/IVCMP00

P82 ANI4/IVCMPO1

P83 ANI5/IVCMP02

P84 ANI6/IVCMPO3

P85 ANI7/IVREFO

P86 ANI8

P87 ANI9

P90 lfe] Port 9 Analog input ANI10

P91 P90 to P97 can be set to analog input. port ANI11

P92 ANI12

P93 ANI13

P94 ANI14

P95 ANI15

P96 ANI16

P97 ANI17

P100 110 Port 10 Analog input ANI18

P101 P100 to P105 can be set to analog input. port ANI19

P102 For P106 and P107, use of an on-chip pull-up resistor can be specified ANI20

P103 by a software setting. ANIZL

5104 For input to P107, the threshold level can be specified. ANIZZ

P105 ANI23

P106 Input port (LTXD1)

P107 (LRXD1)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/0O redirection
registers (PIOR). Only the STOPST function of P52 can be assigned via settings in the STOP status output
control register (STPSTC).
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

3/3
Function /0 Function After Reset Alternate Function (
Name
P110 110 Port 11 Input port TI20/TO20
P111 Use of an on-chip pull-up resistor can be specified by a software setting. TI21/TO21
P112 TI22/TO22
P113 TI23/TO23
P114 TI24/TO24
P115 TI25/TO25
P116 TI26/TO26
P117 TI27/TO27
P120 110 Port 12 Analog input ANI25/TI07/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SOOL/INTP4
p121 Input P120 and P125 can be set to analog input. Input port X1
p122 For P120 and P125 to P127, use of an on-chip pull-up resistor can be X2/EXCLK
P123 specified by a software setting. XT1
P124 Output from P120 can be set to N-ch open-drain output. XT2/EXCLKS
P125 /0 For input to P125, the threshold level can be specified. Analog input ANI24/TI03/TO03/TRDIOBO/
port SSI01/INTP1/SNZOUT1
P126 Input port (TI01)/(TOO01)
P127 (T103)/(TOO03)
P130 Output Port 13 Output port RESOUT
P131 1/0 For P131 to P136, use of an on-chip pull-up resistor can be specified by | Input port INTP14
P132 a software setting.
P133
P134
P135
P136
P137 Input Input port INTPO
P140 110 Port 14 Input port PCLBUZO0/(TI20)/(TO20)
P141 Use of an on-chip pull-up resistor can be specified by a software setting. (TI21)/(TO21)
P142 (TI22)/(TO22)
P143 (TI23)/(TO23)
P144 (T124)/(TO24)
P145 (TI25)/(TO25)
P146 (TI26)/(TO26)
P147 (TI27)(TO27)
P150 110 Port 15 Input port (SSI11)
P151 Use of an on-chip pull-up resistor can be specified by a software setting. (SO11)/s021
P152 E;éé?ﬁ%g.to P150, P152 to P154 and P156, the threshold level can be (SI1)/Si21
P153 (SCK11)/sCK21
P154 (SNZOUT7)/LRXD2
P155 (SNZOUT6)/LTXD2
P156 (SNZOUT5)/SI20/RXD2
P157 (SNZOUT4)/S020/TXD2
P160 110 Port 16 Input port
P161 Use of an on-chip pull-up resistor can be specified by a software setting.
P162
P163
P164
P165
P166
P167

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR).
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2.1.2 RL78/F15 100-pin products

(1/3
Function /0 Function After Reset Alternate Function
Name
P00 110 Port 0 Input port (TI05)/(TOO5)/INTP9/SCK20
POl Use of an on-chip pull-up resistor can be specified by a software setting. (T104)/(TO04)
P02 For input to P00, the threshold level can be specified. (TI06)/(TO06)
P03 (RTC1HZ)
P10 o] Port 1 Input port TI13/TO13/TRIO0/SCK10/SCL10/
Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input LTXD1/CTXDO
P11 buffer. TI112/TO12/(TRDIOBO0)/SI10/
Use of an on-chip pull-up resistor can be specified by a software setting. SDAL0/RXD1/LRXD1/CRXDO
P12 Output from P10 to P17 can be set to N-ch open-drain output. TI11/TO11/(TRDIODO)/INTPS/
For input to P10, P11, P13, P14, P16, and P17, the threshold level can SO10/TXD1/SNZOUTS
P13 be specified. TI04/TO04/TRDIOAO/TRDCLKO/
SI01/SDA01/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO1/
SCLO01/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO0)/SO00/TXDO0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/SI00/
SDAOO/RXDO/TOOLRXD
P17 TI00/TOOO/TRDIOB1/SCKO0/
SCLOO/INTP3
P30 110 Port 3 Input port TI01/TO0L/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. TI14/TO14/STOPST/(INTP2)
P32 For input to P30 to P32, use of an on-chip pull-up resistor can be TI116/TO16/INTP7
P33 specified by a software setting. Analog input | AVRerr/ANIO
P34 For input to P30 the threshold level can be specified. port AVREr/ANIL
P40 110 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIOO/VCOUTO/
For input to P43, the threshold level can be specified. SNzouT2
P42 (LTXDO)
P43 (LRXDO)
P44 (TI07)/(TOO7)
P45 (TI10)/(TO10)
P46 (TI12)/(TO12)
P47 INTP13
P50 110 Port 5 Input port (SSI01)/(INTP3)/(IERXD)
P51 Input of P54 can be set to TTL input buffer. (SOO01)/INTP11/(IETXD)
P52 Use of an on-chip pull-up resistor can be specified by a software setting. (m)/(STOPST)
P53 For input to P50 and P52 to P54, the threshold level can be specified. (SI01)/INTP10
P54 (TI11)/(TO11)/SSI10
P55 (TI13)/(TO13)
P56 (TI15)/(TO15)/(SNZOUT1)
P57 (TI17)/(TO17)/(SNZOUTO)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/0 redirection
registers (PIOR). Only the STOPST function of P52 can be assigned via settings in the STOP status output
control register (STPSTC).
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2/3
Function /0 Function After Reset Alternate Function (
Name

P60 110 Port 6 Input port (SCKO00)/(SCLO0)/CRXD1/IERXD

P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDAOO)/(RXDO)/
Use of an on-chip pull-up resistor can be specified by a software setting. CTXDUVIETXD

P62 Output from P60 to P63 can be set to N-ch open-drain output. (SO00)/(TXDO0)/SCLAO

P63 For input to P60 to P63, the threshold level can be specified. (SSI00)/SDAAO

P64 (T114)/(TO14)/(SNZOUT3)

P65 (TI16)/(TO16)/(SNZOUT2)

P66 (TI100)/(TOO00)

P67 (T102)/(