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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 or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving 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, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended 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; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or 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 damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, 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 and impractical, you are
responsible for evaluating 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. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, 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.

(Notel) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the products
covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.

1.

Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can 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 must be grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be
touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.

Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins in
a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the level
at which resetting is specified.

Input of signal during power-off state

Do not input signals or an 1/O pull-up power supply while the device is powered off. 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.
Follow the guideline for input signal during power-off state as described in your product documentation.

Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal
become possible.

Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal produced
with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.

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 Vi (Max.)
and Vi (Min.) due to noise, for example, 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 Vi. (Max.) and Vi (Min.).

Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these
addresses as the correct operation of the LSI is not guaranteed.

Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms of
internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-

evaluation test for the given product.



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/F13, F14 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/F13, F14 manual is separated into two parts: this manual and the software
edition (common to the RL78 family).

RL78/F13, F14 RL78 family
User’s Manual User’s Manual
Hardware Software
¢ Pin functions e CPU functions
¢ Internal block functions o Instruction set
o Interrupts e 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.
o 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/F13, F14 Microcontroller instructions:

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

(RO1US0015E).



Conventions Data significance:

Active low representations:
Note:

Caution:

Remark:

Numerical representations:

Related Documents

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 e XXXX OF xxxxB
Decimal S XXXX
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/F13, F14 User’'s Manual: Hardware

R0O1UHO368E

RL78 Family User's Manual: Software

R01US0015E

Documents Related to Flash Memory Programming

Document Name Document No.
PG-FP6 Flash Memory Programmer User's Manual R20UT4469E
E2 Emulator User's Manual R20UT3538E
E2 Lite Emulator User's Manual R20UT3240E
Renesas Flash Programmer Flash Memory Programming Software User's Manual R20UT5190E

Other Documents

Document Name

Document No.

Renesas RL78 Family Microcontrollers R01CP0003E
Semiconductor Package Mount Manual R50ZZ0003E
Semiconductor Reliability Handbook R51ZZ0001E

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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RL78/F13, F14

RENESAS MCU

CHAPTER 1 OVERVIEW

1.1 Features

O

©) O O0OO0OO0O0

O O0OO0OO0OO0OO0OO0

O O O0OO0O0

O

O
O
O
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: 16 to 256 KB

RAM: 1 to 20 KB

Data flash memory: 4 KB/8 KB

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)
* 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/O ports: 16 to 92 (including one input-only pin)
Timer

16-bit timer array unit: 8 to 16 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

¢ 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)

8/10-bit resolution A/D converter (VDD =2.7 to 5.5 V): 4 to 31 channels

DTC (Max. 44 sources)

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

Safety functions (CRC calculation, Clock monitor, AD test, SFR guard, etc.)

R01UHO0368EJ0220 Rev.2.20 = nS
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O 8-bit D/A converter Nete

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

O Power supply voltage: VDD=2.7 to 5.5V

O Operating ambient temperature: TA = -40 to +105°C (grade L)/TA = -40 to +125°C (grade K)/Ta = -40 to +150°C
(grade Y)

Note Only available in the RL78/F14.
1.1.1 Applications

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

RO1UH0368EJ0220 Rev.2.20 :{ENESAS 2
Sep 1, 2023



RL78/F13, F14 CHAPTER 1 OVERVIEW

1.2 Product Lineup

Table 1-1. RL78/F14 Lineup

Code Data RAM Pin Count
Flash | Flash 100 pins 80 pins 64 pins 48 pins 48 pins 32 pins 30 pins
(QFN) (QFP)
48KB | 4KB | 4KB — — — RSF1I0PGD | R5F10PGD | R5F10PBD | RS5F10PAD
R5F10PGDC
64 KB 6KB | RSF1OPPE | RSF1IOPME | RSFIOPLE | RSFIOPGE | RSF1OPGE | R5F1OPBE | RSF10PAE
RSF10PPEC | R5F10PMEC | R5F10PLEC R5F10PGEC
96 KB 8KB | RSF1IOPPF | R5F10PMF | RSF1OPLF | RSF10PGF | R5F10PGF — —
RSF10PPFC | RS5F10PMFC | R5F10PLFC R5F10PGF
128KB | 8KB | 10KB | R5FI0PPG | R5F10PMG | R5F10PLG | RSF10PGG | R5F10PGG — —
R5F10PPGC | R5F10PMGC | R5F10PLGC R5F10PGGC
192 KB 16KB | R5F10PPH | RSF10PMH | R5F10PLH | RSF10PGH | R5F10PGH — —
R5F10PPHC | R5F10PMHC | RSF10PLHC R5F10PGHC
256 KB 20KB | RSF10PPJ | RSF10PMJ R5F10PLJ R5F10PGJ | RSF10PGJ — —
R5F10PPJC | R5F1I0PMJC | RSF10PLJC R5F10PGJC
Table 1-2. RL78/F13 (CAN and LIN incorporated) Lineup
Code Data RAM Pin Count
Flash | Flash 80 pins 64 pins 48 pins (QFN) | 48 pins (QFP) 32 pins 30 pins
32KB | 4KB | 2KB — R5F10BLC R5F10BGC R5F10BGC R5F10BBC R5F10BAC
R5F10BLCC R5F10BGCC
48 KB 3KB — R5F10BLD R5F10BGD R5F10BGD R5F10BBD R5F10BAD
R5F10BLDC R5F10BGDC
64 KB 4KB R5F10BME R5F10BLE R5F10BGE R5F10BGE R5F10BBE R5F10BAE
R5F10BMEC R5F10BLEC R5F10BGEC
96 KB 6 KB R5F10BMF R5F10BLF R5F10BGF R5F10BGF R5F10BBF R5F10BAF
R5F10BMFC R5F10BLFC R5F10BGFC
128 KB 8 KB R5F10BMG R5F10BLG R5F10BGG R5F10BGG R5F10BBG R5F10BAG
R5F10BMGC R5F10BLGC R5F10BGGC
RO1UH0368EJ0220 Rev.2.20 :{ENESAS
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Table 1-3. RL78/F13 (LIN incorporated) Lineup

Code Data RAM Pin Count
Flash Flash 80 pins 64 pins 48 pins 48 pins 32 pins 30 pins 20 pins
(QFN) (QFP)
16 KB 4 KB 1KB — — R5F10AGA R5F10AGA R5F10ABA R5F10AAA R5F10A6A
R5F10AGAC
32 KB 2KB — R5F10ALC R5F10AGC R5F10AGC R5F10ABC R5F10AAC R5F10A6C
R5F10ALCC R5F10AGCC
48 KB 3KB — R5F10ALD R5F10AGD R5F10AGD R5F10ABD R5F10AAD R5F10A6D
R5F10ALDC R5F10AGDC
64 KB 4 KB R5F10AME R5F10ALE R5F10AGE R5F10AGE R5F10ABE R5F10AAE R5F10A6E
R5F10AMEC R5F10ALEC R5F10AGEC
96 KB 6 KB R5F10AMF R5F10ALF R5F10AGF R5F10AGF — — —
R5F10AMFC R5F10ALFC R5F10AGFC
128 KB 8 KB R5F10AMG R5F10ALG R5F10AGG R5F10AGG — — —
R5F10AMGC | R5F10ALGC R5F10AGGC
RO1UHO0368EJ0220 Rev.2.20 :{ENESAS
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1.3 Function Overview
1.3.1 RL78/F14 Functions List
Table 1-4. RL78/F14 Functions List (1/2)

Series Name R5F10PP R5F10PM R5F10PL R5F10PG R5F10PB R5F10PA
Pin Count 100 pins 80 pins 64 pins 48 pins 32 pins 30 pins
Code flash 64 to 256KB 48 to 256KB 48KB, 64KB
Data flash 8KB/4KB 4KB
RAM 6 to 20KB | 4 to 20KB 48KB, 64KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K, grade Y)
System clock Main system Crystal/ceramic/ 1 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator | square wave
High-speed on- | Normal high accuracy 32 MHz (typ.)
chip oscillator
Low-speed on- For low-speed operation 15 kHz (typ.)
chip oscillator
Subsystem clock oscillator 32.768 kHZN°” None
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on- For peripherals other 15 kHz (typ.)
peripherals chip oscillator than WDT
For WDT 15 kHz (typ.)
POR When power supply 1.56 V (typ.)
is rising
When power supply 1.55V (typ.)
is falling
LVD Voo voltage When power supply 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection is rising
When power supply 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
is falling
Safety functions | WWDT (window watchdog timer) Yes
lllegal instruction execution detection Yes
function
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 86¢ch 68ch 52ch 38ch 25ch 23ch
Output CMOS 1ch None
Input Shared with oscillator pins 4chNote? 2ch
Input only 1ch
Power supply For internal circuits Voo, Vss, REGC
pins For I/O ports EVbpo, EVsso EVopo, EVsso None
EVop1, EVss1
For analog circuits (AD, DA, COMP) Vo, 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 Yes
(extended instruction set)
Vectored External Products with at least 16ch Notes 4.6 16ch Notes 4.6 15ch Notes 3.6 14ch Nete2 9ch Nete
interrupt 128 Kbytes of code flash
sources memory
Products with up to 96 14ch Notes 3.5 14ch Notes 3.5 13ch Note2
Kbytes of code flash
memory
Internal Products with at least 48ch Note 48ch Note 48ch Note 48ch Note2 41ch Nete? 40ch Nete!
128 Kbytes of code flash
memory
Products with up to 96 44 ch Nete3 44 ch Nete3 44 ch Nete2
Kbytes of code flash
memory
Key return detection 8ch 6ch 8ch
DTC 44 sources 44 sources/38 sources 37 sources
Timer TAU 16 bits 16 bits (8ch x 2/8ch + 4ch) 16 bits (8ch + 4ch)
(8ch x 2)
RTC 1ch
Timer RJ 16 bits x 1
Timer RD 16 bits x 2
Serial I/F CSl/simplified 1°C /UART 4ch/4ch/2ch | 3ch/3ch/2ch
[spi Yes
Multimaster 1°C 1ch [ None
LIN/UART module (RLIN3) 2ch [ 2ch/1ch [ 1ch
CAN interface (RS-CAN lite) 1ch

(Notes and Caution are listed on the next page.)
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Table 1-4. RL78/F14 Functions List (2/2)

Series Name R5F10PP R5F10PM R5F10PL R5F10PG R5F10PB R5F10PA
Pin Count 100 pins 80 pins 64 pins 48 pins 32 pins 30 pins
A/D converter Vob 24ch 18ch/16¢ch 17ch/16ch 13ch 8ch 10ch
10-bit SAR EVop 7ch 7chl/4ch 3ch 5ch/2ch 2ch
Internal 2ch
D/A converter 8-bit 1ch
Comparator ich
ELC Link source: Link source: 26¢h/20ch Link source: 20ch
. 269“ X Link destination: 9ch/7ch Link destination: 7ch
Link destination:
9ch
PCLBUZ 1ch None
Self-programming Yes
On-chip debug | Trace Yes
| Hot plug-in Yes
Option byte Yes
Notes 1. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO.
2. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and
INTRTC, INTP9 and INTTMO1H.
3. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and
INTRTC, INTP9 and INTTMO1H, INTP10 and INTTMO3H.
4. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and
INTRTC, INTP9 and INTTMO1H, INTP10 and INTTMO3H, INTP13 and INTCLM.
5. INTP11 and INTLINOWUP are counted as a single source because using them at the same time is not
possible.
6. Both sources in the following pairs are counted as a single source in this number: INTP11 and
INTLINOWUP, INTP12 and INTLINTWUP.
7. Do not use the XT1 and XT2 pin functions in grade-Y products.
Caution For details, see 1.5 Pin Configurations.
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.3.2 RL78/F13 (CAN and LIN incorporated) Functions List
Table 1-5. RL78/F13 (CAN and LIN incorporated) Functions List

Series Name R5F10BM R5F10BL R5F10BG R5F10BB R5F10BA
| Pin Count 80 pins 64 pins 48 pins 32 pins 30 pins
Code flash 64 to 128KB 32 to 128KB
Data flash 4KB
RAM 4 to 8KB [ 2 to 8KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K, grade Y)
System clock Main system Crystal/ceramic/ 1 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator | square wave
High-speed on- Normal high accuracy 32 MHz (typ.)
chip oscillator
Low-speed on- For low-speed operation 15 kHz (typ.)
chip oscillator
Subsystem clock oscillator 32.768 kHZN® [ None
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on- For peripherals other 15 kHz (typ.)
peripherals chip oscillator than WDT
For WDT 15 kHz (typ.)
POR When power supply 1.56 V (typ.)
is rising
When power supply 1.55V (typ.)
is falling
LVD Voo voltage When power supply 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection is rising
When power supply 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
is falling
Safety functions | WWDT (window watchdog timer) Yes
lllegal instruction execution detection Yes
function
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 68ch 52ch 38ch 25ch | 23ch
Output CMOS ich None
Input Shared with oscillator pins 4chNote® 2ch
Input only 1ch
Power supply For internal circuits Voo, Vss, REGC
pins For 1/O ports EVbpo, EVsso None
For analog circuits (AD, DA, COMP) Vob, 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 Yes
(extended instruction set)
Vectored External 14ch Notes 3.4 13ch Nete2 9gh Nete
interrupt Internal 40ch Nete3 40ch Nete2 40ch Nete! 39ch Nete1
sources
Key return detection 8ch 6ch 8ch
DTC 37 sources 36 sources
Timer TAU 16 bits (8ch + 4ch)
RTC ich
Timer RJ 16 bits x 1
Timer RD 16 bits x 2
Serial I/F CSl/simplified 1°C /UART 4ch/4ch/2ch | 3ch/3ch/2ch
[spi Yes
Multimaster I>C 1ch [ None
LIN/UART module (RLIN3) 1ch
CAN interface (RS-CAN lite) 1ch
AD converter | Voo 16ch [ 16ch [ 13ch 8ch [ 10ch
10-bit SAR EVop 4ch 3ch | 2ch
Internal 2ch
D/A converter 8-bit None
Comparator None
ELC None
PCLBUZ 1ch None
Self-programming Yes
On-chip debug | Trace Yes
| Hot plug-in Yes
Option byte Yes

(Notes and Caution are listed on the next page.)
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Notes 1. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM.

2. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and INTRTC, INTP9 and
INTTMO1H.

3. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and INTRTC, INTP9 and
INTTMO1H, INTP10 and INTTMO3H.

4. INTP11 and INTLINOWUP are counted as a single source because using them at the same time is not
possible.

5. Do not use the XT1 and XT2 pin functions in grade-Y products.

Caution For details, see 1.5 Pin Configurations.
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1.3.3 RL78/F13 (LIN incorporated) Functions List
Table 1-6. RL78/F13 (LIN incorporated) Functions List (1/2)

Series Name R5F10AM R5F10AL R5F10AG R5F10AB R5F10AA R5F10A6
| Pin Count 80 pins 64 pins 48 pins 32 pins 30 pins 20 pins
Code flash 64 to 128KB 32 to 128KB 16 to 128KB 16 to 64KB
Data flash 4KB
RAM 4108KB_ | 2t08KB_ | 1to8KB | 1 to 4KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K, grade Y)
System clock Main system Crystal/ceramic/ 1 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator | square wave
High-speed on- Normal high accuracy 32 MHz (typ.)
chip oscillator
Low-speed on- For low-speed operation 15 kHz (typ.)
chip oscillator
Subsystem clock oscillator 32.768 kHZN® [ None
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on- For peripherals other 15 kHz (typ.)
peripherals chip oscillator than WDT
For WDT 15 kHz (typ.)
POR When power supply 1.56 V (typ.)
is rising
When power supply 1.55V (typ.)
is falling
LVD Voo voltage When power supply 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection is rising
When power supply 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
is falling
Safety functions | WWDT (window watchdog timer) Yes
lllegal instruction execution detection Yes
function
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 68ch 52ch 38ch 25ch | 23ch 13ch
Output CMOS 1ch None
Input Shared with oscillator pins 4chNoed 2ch
Input only ich
Power supply For internal circuits Voo, Vss, REGC
pins For 1/O ports EVbpo, EVsso | None
For analog circuits (AD, DA, COMP) Vob, 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 Yes
(extended instruction set)
Vectored External Products with at least 13ch Nete 4.5 12ch Nete3 —
interrupt 96 Kbytes of code flash
sources memory
Products with up to 64 13ch Nete 4.8 10ch Nete 2 8ch Nete 2 7chNete2
Kbytes of code flash
memory
Internal Products with at least 35ch Note 4 35ch Note 3 —
96 Kbytes of code flash
memory
Products with up to 64 35¢ch Nete 4 26¢h Note2
Kbytes of code flash
memory
Key return detection 8ch 6ch | 8ch 2ch
DTC Products with at least 96 Kbytes of code 36 sources —
flash memory
Products with up to 64 Kbytes of code flash 36 sources 30 sources 29 sources 28 sources
memory

(Notes and Caution are listed on the next page.)
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Table 1-6. RL78/F13 (LIN incorporated) Functions List (2/2)
Series Name R5F10AM R5F10AL R5F10AG R5F10AB R5F10AA R5F10A6
| Pin Count 80 pins 64 pins 48 pins 32 pins 30 pins 20 pins
TAU Products with at least 96 Kbytes of code 16 bits (8ch + 4ch) —
flash memory
Products with up to 64 Kbytes of code flash 16 bits 16 bits (8ch)
memory (8ch + 4ch)
Timer RTC 1ch
Timer RJ 16 bits x 1 Nete?!
Timer RD 16 bits x 2
Serial I/F CSl/simplified Products with at least 4ch/4ch/2ch —
I’C IUART 96 Kbytes of code flash
memory
Products with up to 64 4ch/4ch/2ch 2ch/2ch/1ch
Kbytes of code flash
memory
SPI Yes
Multimaster I12C | Products with at least 1ch —
96 Kbytes of code flash
memory
Products with up to 64 1ch None
Kbytes of code flash
memory
LIN/UART module (RLIN3) 1ch
CAN interface (RS-CAN lite) None
A/D converter Vop Products with at least 16¢h 16¢ch 13ch —
10-bit SAR 96 Kbytes of code flash
memory
Products with up to 64 16¢ch 12ch 12ch 8ch 10ch 4ch
Kbytes of code flash
memory
EVop Products with at least 4ch 3ch 2ch —
96 Kbytes of code flash
memory
Products with up to 64 4ch None
Kbytes of code flash
memory
Internal 2ch
D/A converter 8-bit None
Comparator None
ELC None
PCLBUZ 1ch None
Self-programming Yes
On-chip debug | Trace Yes
| Hot plug-in Yes
Option byte Yes
Notes 1. The 20-pin products do not have TRJIOO and TRJOO pins.
2. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM.
3. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and INTRTC, INTP9 and
INTTMO1H.
4. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and INTRTC, INTP9 and
INTTMO1H, INTP10 and INTTMO3H.
5. INTP11 and INTLINOWUP are counted as a single source because using them at the same time is not
possible.
6. Do not use the XT1 and XT2 pin functions in grade-Y products.
Caution For details, see 1.5 Pin Configurations.
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1.4 Block Diagram

1.4.1 RL78/F14: Block Diagram of R5F10PPn (n = E, F, G, H, J) 100-pin Products

Figure 1-1. Block Diagram

00 TAUO (Bch) <:> PORTO <z> P00 to P03
= S
TIot ——
s
PORTA (8 > Proori7
e
TI03 ——»]
TO03 <— <:>
TI04 ——>]
S
1003 4— TOOL TOOL PORT3
TOOLO TXD RXD P30to P34
B =P ow
W=
TO07 <— c PORT4 “ P40 to P47
CODE FLASH
TAUT (8ch) DATA FLASH oco “
O —— <:> PORTS .F‘E;Olo P57
B =] K&
T —
B =]
1112 —| BCD <:> PORTG Psow P67
%
e i
TO13 +— <:> PORT? P7om P77
="
1014 <—7
B o]
1015 <—] <:> PORT8 psmo P87
Titg —
R
B =
TO17 —] - NT - <:> PORTY PgotoP97
RL78
TRD (2ch) CPU CORE ‘
TROIOAOTROGLKD > . Wutiplier, <:> PORT10 Pwomo P107
< cl Divider and
TRDIOCO
TRDIODO < <:> Multiply- “ pre “
TRDIOAT >
TRDIOBT >
TRDIOC1 > cht
TRDIODA <:> RAM <E>P120, P125 to P127
<:> PORT12
TRI0O K2 ] Pi21toPi2a
TR
TRJIOO ¢—b| <:> —> P130
PORT13
le— P137
le—>
WWDT <::> <:> PORT14 P140
Y
SAUO (2ch ___
o0 (2¢h) RESET <:> PORT15 P150!oP157
B =P ] = Resour
Sckoo > L | <:> PCLBUZ —» PpcLauzo
oo Cs100 C> ow-spee:
S B Y 0CO (for WDT)
SCROT < N KEY RETURN
S0t < <:> <:> (8ch) <::|8 KRO to KR7
S001 <
SSI07 >
External INT
68 = PH KD o (3 o
+ XT1 XT2/EXCLKS
SCLOT <—]
SDAOT  <—1 lico1 Reset Generator X1 X2/EXCLK
C> RTC —» RTCIHZ
SAUT (2¢h) Main OSC
RXD1 _ 37| ANIO to ANI3O
TXD1 <+ <:> 10-bit ADC
AViar
SCKT0 < (31ch) —
S0 o csifo |
SSIfo y 8-bit DAC
Si11 > s i
SO11 <
SSIT > T
1 —>» VvCouTo
68 = oo | — N
<:> Comparator0  [&—— VCMPO1
SCL11  «—ip (1ch) le—— vcmPo2
SDA11  €—| POR/ ||Low-speed High-Speed |[&—— IVCMPO3
LVD oco oco [ \VREFO
CAN Voltage
CRXDO —»| REGULATOR ICA SCLAO
i i K= o I e
LRXDO LINO REGC
LTXDO (1ch) ““ SNZOUTO to SNZOUT7
STOPST
w KD
LRXD1 —P LIN1
LTXD1 (1ch)

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.4.2 RL78/F14: Block Diagram of R5F10PMn (n = G, H, J) 80-pin Products

Figure 1-2. Block Diagram

00 R TAUO (8ch) <:> PORTO <E>P00(o P02
fre—
]
PORT1 (8 > Powpi7
3 T ow ]
TO02 <—]
TI03 ——
St pm— -
TIo4 ——
s
TO05
] TOOLO TXD RXD <::> PORT3 @ P30to P34
5 o |
TIo7 ——1
TO07 *— <:> PORT4 P40 to P47
CODE FLASH
TAU1 (8ch) DATA FLASH oco -
= < I (| s KEp pwersr
1010 ch1o “
B e ]
Tz —»] BCD <:> PORT6 “ P60 to P67
53— K&
s S
ch13
TO13 <—f <:> <:> PORT? P70t0 P77
N e
TO14 +—7
T
1013 ] <:> PORTS P80 to P87
1116 —— ]
B8 —
B = ]
Tz 17 <::> PORTY P90 to P97
RL78
TRD (20h) CPU CORE
TRDIOAO/TRDCLKO > Multiplier
TRDIOBO < 3 cho Divider and
TRDIOCO .
TRDIODO > Multiply-
Accumulator
TRDIOAT >
R o
1 d
TRDIOD1 < > C> RAM <E>F‘120. P125 to P126
<:> PORT12
TRIOO K4 ] Pi21top12a
TRJIOO €—) TRY <:> —> P130
K PORT13
le— P37
le—>
Wwor <:> <:> PORT14 P140
A
SAUO (2ch) I
X0 l¢— RESET
TXD0 <+—] UARTO | » ResouT
S 1 <:> PCL/BUZ —» PcLBUZO
= e (N ot
SS100 > (for WDT)
SCKOT < N <:'\‘/ <::> KEY RETURN @ KRO to KR7
| )
3SI01 > Sub 0SC
External INT
§5R3 11C00 Clock Generator <:> (14ch) <::|14 INTPO {0 INTP13
) + XT1 XT2/EXCLKS
S i m— lico1 Reset Generator X1 X2/EXCLK
<:> RTC —» RTC1HZ
SAUT (2ch) Main OSC
RXD1 — ANIO to ANI17,
XD <+—] UARTI <:> 10-bit ADC @ ANI24 to ANI30
AVier
SCKT0 < > CLM (25ch) —
SI10 > o AVans
S010 <
SSI10 > N
- (>
SCKIT > ] PLL
SI11 >
ol g csit
SSITT > 1
1 I—» vcouTo
SSK18 lic1o l—— vCcMPOO
«— <::> Comparator0  [€—— VCMPO1
SCL11  <— o ! (1ch) le—— vCMPO2
SDA11  <+— POR/ ||Low-speed High-speed |[¢&—— IVCMP03
LVD oco oco [¢—— VREFO
Voltage
CRXDO ——| CAN REGULATOR “ IICA0 SCLAO
CTXDO +— (1ch) | (1ch) SDAAO
LRXDO — LINO REGC
1ch <:::> NZOUTO to SNZOUT7
LTXDO «+— (1ch) “ STANDBY “ SNZOUTO to SNZOU
% stopsT
CRC <:>
LRXD1 —>] LIN1
LTXD1  4—— (1ch)

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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CHAPTER 1 OVERVIEW

1.4.3 RL78/F14: Block Diagram of R5F10PLn (n = G, H, J) 64-pin Products

Figure 1-3. Block Diagram

TI00
TO00

TIO1
TOO1
TI02
TO02
TI03
TOO03

TI04
TO04

TI05
TO05

TI06
TO06

TI07
TOO07

3=

3=

3=

3= o= 3=

3=

=
NN oo oo AR @® NN s 0o

4
O:

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO

TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

CRXDO
CTXDO

LRXDO
LTXDO

LRXD1
LTXD1

Cautions 1.

TAUO (8ch)
ch00

cho1
ch02
ch03
cho4
ch05
ch06

ch07

]
T

TAU1 (8ch)
ch10

v

II

ch11

ch12

!
:

v

ch13

v

ch14

ch15

v

n
i

ch16

v

ch17

TRD (2ch)

ch0

ch1

AAAA AAAA
FYYY YYVYY

TRJ

ELC

-

CODE FLASH
DATA FLASH

TOOL TOOL
TOOLO TXD RXD

ocD

-

RL78
CPU CORE

Multiplier,
Divider and
Multiply-
Accumulator

RAM

SAUO (2ch)
UARTO

”'

Csl00

cslo1

11IC00

IR

" |

1co1

SAU1 (2ch)
UART1

'v ‘

CslI10

Al

csi

nc1o

nc11

T (T

"‘

CAN
(1ch)

LINO
(1ch)

LIN1

—
—
—|
—
—
+«— (1ch)

g g

WWDT

-

Clock Generator
+
Reset Generator

|&— RESET
—» RESOUT

=

Low-speed
OCO (for WDT)

Sub OSC

XT1 XT2/EXCLKS
X1 X2/EXCLK

Main OSC

PLL

v

)
v

g 4

@ )

POR/
LVD

Low-speed
oco

High-speed
oco
Voltage
REGULATOR
REGC

CRC

-

STANDBY “

§

Do not use the XT1 and XT2 pin functions in grade-Y products.

<::> PORTO le—> P00
<:> PORT ““ P10t P17
<:> PORT3 <E> P30 to P34
<:> PORT4 <z> P40 to P43
<:> PORTS <z> P50 to P53
<:> PORT6 <I> P60 to P63
<:> PORT? P70 10 P77
<:> PORT8 P80 to P87
<::> PORTS <Z> P90 to P96
<Z>P120, P125
<:> PORT12
K4 ] P1211oP124
—> P130
PORT13
le— Pp137
<:> PORT14 le—> P140
<:> PCLIBUZ — PcLBUZO
KEY RETURN
<::> (8ch) K& ] krotokr7
External INT
<:> (13eh) 73] NTPoto INTP12
<:> RTC —> RTC1HZ
5] ANIO to ANI16,
10-bit ADC ANI24 to ANI26
(20ch) AVeor
—— AVeen
- ANOO
VCOouTo
[¢—— IVCMP0O
<:> Comparator 0 |[&—— |VCMPO1
(1ch) [&—— IVCMP02
[€—— IVCMPO03
[¢— IVREFO
- ICAO SOLA
(1ch) SDAAO

SNZOUTO to SNZOUT7
STOPST
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.4.4 RL78/F14: Block Diagram of R5F10PGn (n = G, H, J) 48-pin Products

Figure 1-4. Block Diagram

00 TAUO (8ch) <:> PORTO le—> P00
=
TI01 —— o7
bt e 2
<:> PORT1 P10to P17
TO02 <
TI03 ——f
700 ] -
TI04 ——
B
TIO5 ——— TOOL TOOL
T005 <—1
TOOLO TXD RXD <:> PORT3 <E> P30to P34
3 oo ]
TI07 ——]
TO07 <+—] <:> PORT4 <E>P40, P41
CODE FLASH
oco
TAUT (8eh) DATA FLASH -
B0 —
= e
B N T
T2 o] BCD <:> PORT6 <z> P60 to P63
1012 *—7
5 e ]
ch13
TO13 *—i <:> <:> PORT? <z> P70t0 P73
T4 ——
i —
N
1013 +—] <:> PORT8 P80 to P87
T16 ———P
B T
8 =
o1z ch17 <:> PORTY <E> P90 to P92
RL78
TRD (2ch) CPU CORE
TRDIOAO/TRDCLKO < »> Witipler
TRDIOBO < 4 cho Divider and
TRDIOCO < > 4
TRDIODO < > Multiply-
Accumulator
TRDIOA1T < >
TRDIOBT >
TRDIOCT <« > cht
TRDIODT > <:> RAM <Z>F‘120,P125
<:> PORT12
TR0 K4 ] Pi21topP124
TRJ
TRIOO «—», <:> : PORT1S —> P130
le— P137
le—>
wwor <:> <:> PORT14 P140
A
SAUO (2ch) —
RXD0 |&— RESET
RXDO —1 UARTO > ResouT
Sk > L " <:> PCL/BUZ —> PcLBUZO
SO0 < cstoo <:> 0CO (for WOT
55100 > (for WOT)
SCKUT < > <:> <:> KEchEhT)URN <::|8 KRO to KR
S001 < —{ csio
SI01 > Sub 0SC
External INT
85588 11C00 Clock Generator <:> (10ch) <:E| INTPO to INTP9
+ XT1 XT2/EXCLKS
SCLOT €—
SDA0T  +— licot Reset Generator X1 X2/EXCLK
<:> RTC —» RTCIHZ
SAU1 (2ch) Main OSC
RXD1 — _ ANIO to ANI12,
UART1 )
TXD1 4_:_ 10-bit ADC @ ANI24 to ANI28
SCKT0 +—1» <:::> (18ch) AV
5110 S . — AVeen
SO010 7
SSIM0
- ANOO
SCKIT  <—> K__J le> PLL
Si1 >
ol g csitt
SSITT N
—T VCOUTO
BRI Jm— lic10 IVCMPOO
<:> Comparator0  [¢—— VCMPO1
SCL1T  —T o (1ch) le—— vemPo2
SDA11  <—p] POR/ ||Low-speed High-Speed |¢&—— IVCMPO3
LVD oco oco [¢— IVREFO
Voltage
CRXDO —] CAN C> REGULATOR “ 1ICAO SCLAO
CTXDO <+— (1ch) | (1ch) SDAAO
LRXDO —] LINO REGC
LTXDO +— (1ch) C> - STANDBY SNZOUTO to SNZOUT?
STOPST
CRC
LRXD1 ——| LIN1
LTXD1  4—— (1ch)

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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CHAPTER 1 OVERVIEW

1.4.5 RL78/F14: Block Diagram of R5F10PMn (n = E, F) 80-pin Products

<R> Figure 1-5. Block Diagram
TALO (Beh) <::> PORTO <:E> POO toP(2
=]
TO00 <—]
3 =P oo ]
oot o <:> PORT1 P10 to P17
e s | N S o
TO02 +—
T3 ——
TO03 <— cno3 <:>
TI04 ——
TO04 <— cho4
08 = os ] To0L TooL porT3 Fa0 0P
TOOLO TXD RXD ©
0% oo ]
TI07 ——
7007 +—f cho7 <::> PORT4 P40 toP47
CODE FLASH
ocD
TAUT @ch) DATA FLASH -
1o —| <:> PORT5 “@ P50 to P57
B8 =2 a0 ]
1] ——»
Bl = ,—|<:>
12— BCD <:> PORT6 “ P60 to P67
TO12 <+—] o2
Ripe o | -
<::> PORT7 8 > Protormr
<::> PORTS & > peotoper
< 4
C> PORT9 K8 > Po0 toPer
RL78
TRD (@oh) CPU CORE
TRDIOAO/TRDCLKO »| YT
TRDIOBO < > o Vutipler,
TRDIOCO < > Divider and
TRDIODO < > Muitiply-
Accumulator
="
TRDIOCT < > cnt
TRDIOD1 < > <:> <E>P120,P125, P126
<:> PORT 12
TRIOO ——| (:Zl P121to P124
TRICO «—| TR C>
—> Pi30
<:> PORT13
le— P137
le—>
ot <:> <::> PORT14 P140
7
SAUO (2ch) ___
RXDO |¢— RESET
w28 s ] -
N — e <:> PCL/BUZ —» PcLBUZO
2N Csi00 A
S0 > 0OCO (for WDT)
SCKoT < > K KEY RETURN 3 ] KRO toKR?
SI01 > csi01 (8ch)
SO0 <
=0 > Sub OSC
c Exterral INT
o m— licw Clock Generator <::> (12¢h) CZI INTPO toINTP11
N XT1 XT2EXCLKS
SCLOT <4—
SOADT —] licot ResetGenerabor X1 X2/EXCIK
<::> RTC —» RTCHHZ
SAU1 (2ch) Main 0SC
RXDT  ——f <::| ANIO to ANI15,
TXD1 4— @ 10-bit ADC 20 | aNi24to ANI27
K +— R vt
SN < csito T
TI0 -
> 8-bit DAC
P - (1ch) ANOO
SCKTT | PLL
a1 = > csi11
SSIT
Lo @ @ @ Pt —> VCOUTO
SDAD  <—] lic10 . le— vemPoo
<:> omparator0  |&—— IVCMPO1
SCL1T  €— o ) (1ch) le— vCcMPo2
SDA11 <— POR' [|Low-speed High-speed l—— IVCMP0O3
LVD oco 0oco [— IVREFO
Voltage
CRXDO cAN CAD
CTXD0 (1ch) REGUi'ATOR <D (1ch) Y
LRXDO —»| LIND REGC
1ch
STOPST
CRC
Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.4.6 RL78/F14: Block Diagram of R5F10PLn (n = E, F) 64-pin Products

Figure 1-6. Block Diagram

100 TALO (Beh) (::> PORTO le—> P00
B8 e ]
TIo1 —— o1
TOOT <—]
<R> <:> <:> PORT1 P10 toP17
=" .
TO02 *—]
TI03 ——
TO03 <+—f nos <:>
TIo4 ——
TO04 <—] cho4
TIo5 ——
8 oo oo | N s K
TOOLO TXD RXD P30 toP34
5 o]
TO06 <—]
TI07 —— P
TO07 €—l <::> PORT4 <:z> P40 to P43
CODE FLASH
<R> TAUT dch) DATA FLASH m )
B o] (D rome K& movrs
618 1o
Bl =L ] e = =
T2 ——»] 12 BCD <:> PORT6 <Z> P60 to P63
1012 +—]
™3 ——
ch13
TO13 <—] <::> PORT7 8 > ProtoPm
<::> PORT8 YL
C> PORT9 <Z> P90 toP%
RL7
TRD @oh) CPU CORE
TRDIOAO/TRDCLKD < > YT
TRDIOBO < » o Vutiplier,
TRDIOCO < > Divider and
TRDIODO < > Mutiply-
Accumulator
TRDIOAT < N
R -
TRDIODT < >
C> RAM <z>P120.P125
<:> PORT 12
TRIOO K2 ] Pi21toPi24
TRY <:>
TRIOO «—>] <:> o 130
le— P17
wor <:> (::> PORT 14 le—> P140
I
SAUO (2ch) I
R0 le— RESET
o1 =] o
KD +—>
> L/BUZ I PcLBUZ
% T csioo (N Lasest C> PCL/BU PCLBUZO
RSt S 0CO (for WDT)
T - e I A e P
> csiot (8oh)
D0 < Sub 0SC
ss1o1 >
External INT
$i8 T _ow ] Clock Generater - o (] oo
+ XT1 XT2EXCIKS
SCLOT +—f
SDAoT 4— Reset Generabr X1 Xe/EXCIK
<:> RTC —» RTCHHZ
SAU1 (2ch) Main 0SC
RXD1 — _ ANIO toANI15,
TXDI  +—] UART1 10.bit ADC <‘,:|19 ANI24 to ANI26
<:> 19¢ch — AVer
K0 «—1> CLM (18 — AVen
D = csio 3
0 > —4 y 8-bit DAC
- 1ch ANOO
SOKTT  «—» <:> e PLL (1ch)
SN = > csi11
S >
Lo 1 — VCouTo
S = _weo ] " Veiiro
Comparator 0 |[&—— IVCMPO1
SCL11  4—7 o ‘ <:\/'\ (1ch) le—— IvCmPo2
SDA11  <+—p] POR/  ||Low-speed High-speed |[¢&—— IVCMPO03
LVD oco 0co [ — IWREFO
Voltage
CRXDO —> CAN “ REGULETOR “ 1ICAD SCLAD
CTXDO (1ch) (1ch) SDAAD
LRXDO LINO REGC
LTXDO —> “ STANDBY “ SNZOUTO to SNZOUT?
STOPST
“
Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.4.7 RL78/F14: Block Diagram of R5F10PGn (n = D, E, F) 48-pin Products

Figure 1-7. Block Diagram

TAUO (Bch) ] ] PORTO le—> POO
o
T000
R
TO01
PORT1 P10to P17
% - I ) °
T002
T —
TO03 <:>
ot —
TOO04 i
e S
— cho5 TOOL TOOL
T?.EZ To0L0 oo o PORT3 P30 to P34
s
iy g— o7
To07 +—] <:> PORT4 <Z>P40. Pt
CODE FLASH
oco
TAU1 (4ch) DATA FLASH -
T e o]
Tol0 ]
P
Ton <:> PORT6 P60 to P63
T2 —— ] BCD to
—
To12
s .
ch13
TO13 <:> PORT7 <Z>P70(0 P73
<:> PORT8 P80 to P87
<:> PORT9 <z> P90 to P92
TRD (2ch) RL78
TRDIOAO/TRDCLKO ¢ > CPU CORE
TRDIOBO < > eho
TRDIOCO > Multiplier,
TRDIODO > <:> Divider and
TRDIOAT < < Multiply-
TRDIOB1 < < o
TRDIOCT <
TRDIOD1 > K2 ) Pi120,P125
K~ PORT12
4 P121to P124
TRJIOO +— r
TRUIOO 4—> <:> —> P30
PORT13
le— P137
<:> PORT14 le—> P40
wwpT
A
SAUO (2ch)
RXD) —— |¢— RESET
TXDO <— UARTO | » RESOUT
SR > <:> PCL/BUZ — PCLBUZO
S000 < csioo <:> Low-speed
SSI00 > OCO (for WDT)
o1 T csion <::> <:> K e <:E| KRO to KR7
S001 <
SSI07 > Sub OSC
External INT
SCLO0 <4——
SDA00  <4— 11c00 Clock Generator <:> (10ch) <:EI INTPO to INTP9
+ XT1 XT2/EXCLKS
SI(J:I/;% <« 11co1 Reset Generator X1 X2/EXCLK
<:> RTC —» RTC1HZ
RXD1 —— e Main 0S¢ ANIO to ANIM2
UART1 ° .
(15ch) AV
S > cLM —— AV
o1y = csio Ty
8-bit DAC
KT +—1> (:::) | P - (en) ANOO
2 > csint
SO11 <
SSIT > ¥
S6al0 I o0 > Nowroo
scLi _ <:> Comparator0  |&—— IVCMPO1
— et le—
SDA11 <—:_ POR/ || Low-speed|| High-speed (1eh) IVCMPO2
LVD 0co 0co — Vo
CAN Voltage
CRXDO —»| <:> REGULATOR - ICAD SCLAO
CTXDO «— (1ch) (1ch) SDAAO
LRXDO ——> LINO |
LTXDO  4——| (1ch) REGC
“ STANDBY “ SNZOUTO to SNZOUT?
STOPST
CRC K>

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.4.8 RL78/F14: Block Diagram of R5F10PBn (n = D, E) 32-pin Products

Figure 1-8. Block Diagram

TALD (8ch)

=
=)
S

TIo1 —— e
TO01 —]
PORT1 P10 toP17
e —p o oy ee
TI03 ——
TO03 <—] <:>
TIo4 ——
TO04 <— cho4

TI05 —
< ch05 TOOL TOOL
005 TOOLO TXD RXD

PORT3 <E> P30, P33, P34

1 e _ow ]
0 oo ]
TI07 ———
<R> TO07 <—— ch07 PORT4 <Z> P40, P41

CODE FLASH
<R> TAUT dch) DATA FLASH m (=

g g iU U

110 ——
B8 <=
ol <= ctt
o — <:> . <:> PORT6 (:Z:) P60 to P63
ol 2 o2 ]
TH3 ——1»
TO13 <—] o3
PORT8 <§> P8O to P85
RL78
YD) CPU CORE
TRDIOAO/TRDCLKO <—— Mutipler
TRDIOB) +—15 oo Divider and
TRDIODO +——» C> hdtply
cumuiator
TRDIOA! 4——1»
e
TRDIOD1 > C> RAM <Z>P120,P125
C> PORT 12
o (Z ] pi21.p122
TRIOO ¢—b) TRJ C>
C> PORT13 le— P37

=

SAUO (2ch) —
RXD0 ———|
SRS I -
SR «—
SI00 >
< csioo <::> Low-speed
SO <
o > 0OCO (for WDT)
W e | (TR [ woers
SO0 <
SST0T >
External INT
SN m— icoo Clock Generator <:> (6ch) CE' INTFO t0INTPS
+
SCLOT <+—
SDAOT  <—1 licot Reset Generator X1 X2/EXCLK
<:> RTC l—» RTCHZ
<R> SAU1 (2ch) Main OSC
= - =
XD ] 10-bit ADC ANI24, ANI2S
10¢ch AVaee
SCKT0  «—» cLm (10ch) AV
SN <P cso -
< XN -
- 8-bit DAC ANOO
(1ch)
20 = ol
SDAT0  <—]
1 — VCouTo
l&— vCMPOO
Comparator 0 |[&—— IVCMP0O1
) @ (1ch) le—— IvCmPo2
POR/ ||Low-speed High-speed [¢—— IVCMP03
V) 0co 0co [&—— IVREFO
o
CRXD0 —»| REGULATOR ICAD SCLAD
e e e
LRXDO —) LINO RE(
LTXD0 (1ch) GC

U

STANDBY SNZOUTO to SNZOUT3

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.4.9 RL78/F14: Block Diagram of R5F10PAn (n = D, E) 30-pin Products

Figure 1-9

. Block Diagram

TRDIOAO/TRDCLKO
TRDIOI

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

TRDIOCO
TRDIODO
TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

RXD1
TXD1

S0
SO10

SCL10
SDA10

CRXDO
CTXDO

LRXDO
LTXDO

TAW (8ch)

!
E

v

v

v

ch01

ch02

ch03

ch04

|
H

TAUI (4ch)

A ER
5

S
N

S
=

TRD (2ch)

ch0

AAAA

YYVYY

ch1

IVYY

YYVYY

TRJ

-

ELC

CODE FLASH
DATA FLASH

TOOL TOOL
TOOLO TXD RXD

ocD

-

=)

RL78
CPU CORE

Mutiplier,
Divider and
Mutiply-
Accumulator

RAM

{

SAUO (2ch)

I
|

UARTO

\A 4

Csloo

A4

\A 4

Cslo1

A4

licoo

1
:

licot

SAU1 (2ch)
UART1

T'

yYv

CsI10

<+
—

—

—

lic1o

CAN
(1ch)

LINO
(1ch)

WwWDT

-

Clock Generator
+

Reset Generabor

Low-speed
OCO (for WDT)

X1 X2[EXCLK

ManOSC
Ry

| PLL

\

gg g~

POR/
LVD

Low-speed
0oco

High-speed
oco

Voltage
REGULATOR

REGC

CRC

C> PORT 1 P10 toP17
C> PORT3 <z> P30, P33, P
C> PORT4 <z> P40, P41
C> PORT8 PBO toP&7
<z>P120,P125
C> PORT 12
2 ] p121,pi2
C> PORT 13 le— P137
KEY RETLRN
C> o (5 ] kRotokR7
External INT
C> o) 6] INTPO toINTPS
C> RTC —» RTCHHZ
—— ANIO to AN,
10-bit ADC ANI24, ANI25
(12ch) AVier
L AV
8-bit DAC
=
—» \VCOUTO
le—— veMmPoo
<:> Comparator 0 |¢—— [VCMPO1
(1ch) le— vCmPo2
le— vCMmPo3
[¢— IVREFO

SNZOUTO to SNZOUT3

U

=

RO1UHO368EJ0220 Rev.2.20
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<R>

RL78/F13, F14

CHAPTER 1 OVERVIEW

Figure 1-10. Block Diagram

1.4.10 RL78/F13: Block Diagram of R5F10BMn (n = E, F, G) (CAN and LIN incorporated) 80-pin Products

TI00
TO00

TIO1
TOO1
TI02
TO02
TI03
TOO03
TI04
TO04
TIOS
TO05
TI06
TO06

TI07
TO07

3= 3=
3=

o

QI od od oF

34 o=
D® o o

TRDIOAO/TRDCLKO
TRDIOBO

TRDIOCO
TRDIODO

TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

AL

TALO (8ch)

S
S

S
MBS

S
8

0!

v
EHH

g
3

TAUI (4ch)
ch10

v

v
HI

v

ch12

v
4

IRININ|

A

TRD (2ch)

y

cho

ch1

AAAA A A

YYYY YVY

TRJ

CODE FLASH
DATA FLASH

TOOL TOOL

TOOLO TXD RXD

oco -

= %o

RL78
CPU CORE

Mutiplier,
Divider and
Muitiply-
Accumulator

U

SAUO (2ch)
UARTO

I

CsI00

y

Cslo1

— 11co0

<

«]
m— icot

"'

SAU1 (2ch)
UART1

TI

A

csl10

A

Y

csi11

vivy

— Ic1o

¢ lcn

i

CAN
(1ch)

LINO
(1ch)

WWDT

-

Clock Generatar
+

Reset Generabor

|&— RESET
—» RESOUT

<:> OCO (for WDT)

Low-speed

Sub OSC

XT1 XT2EXCLKS
X1 X2/EXCLK

ManOSC

g0 g

POR/
LVD

Low-speed
oco

High-speed
oco

Voltage

REGULATOR

REGC

CRC

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

<:> PORTO <E> POO to P02
<:> PORT 1 P10 to P17
<:> PORT3 <E> P30 0P34
(::> PORT4 P40 to P47
<:> PORTS K8 > Psotopsy
<:> PORT6 (& > reotoper
<:> PORT7 K8 > Protopr
<:> PORTS (3 > motorer
<:> PORT9 (& > Potorer

@mzo,mzs toP126
<::> PORT12

(7 ] 12110 Pi2a

L Pi30
<:> PORT 13

le— P137
<:> PORT#4 le—> P140
<:> PCL/BUZ —» PcLBUZO

KEY RETURN
<:> o) (5] RrotokR7
Exterral INT
C> prioe (72 ] INTPO toINTP11
<:> RTC —» RTCHHZ
5] ANIO to ANI1S,
10t ADC ANI24 to ANI27
(20ch) Aves
=D ey ESTP
(1) SDARD
STOPST

R0O1UH0368EJ0220 Rev.2.20
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.4.11 RL78/F13: Block Diagram of R5F10BLn (n=C, D, E, F, G) (CAN and LIN incorporated) 64-pin Products

Figure 1-11. Block Diagram

TAUO (8ch)
PORTO le—> P00
o=
TO0D
o —
Pom—
Toot PORT1 & >P10top17
e ]
TO02
P
TOO03 <:>
I
— ch04
TOO04
o0s 1 chos |
TO05 m TOOL TOOL PORT3 P30 to P34
oo TOOLO TXD RXD
b=
o
T007 ° <:> PORT4 <Z> P40 to P43
CODE FLASH
ocp
TAU1 (dch) DATA FLASH “
TI10 _> <:> PORTS <Z> P50 to P53
Toto ]
T
To11 <:>
BCD PORT6 P60 to P63
T ]
TO12
(P
TO13 <:> PORT7 P70 to P77
<:> PORTS P80 to P87
<:> PORTY <Z> P90 to P96
TRD (2ch) RL78
TRDIOAO/TRDCLKO ¢ CPU CORE
TRDIOBO < cho
TRDIOCO > Multiplier,
TRDIODO < <:> Divider and
TRDIOA1 < > Multiply-
TRDIOB1 < > - Accumulator
TRDIOCT < < °
TRDIOD1 > <:> RAM <z>P120,P125
<:> PORT12
7] P121toP124
TRIOD +—— TRy
TRJIOO +—>| —» P130
PORT13
le— P137
<:> PORT14 le—> P140
WWDT
A
SAUO (2ch)
RXDO |¢— RESET
TXD0 <+— UARTO I RESOUT
S * <:> PCL/BUZ —> PcLBUZO
o csl0o <:> Low-speed
SSI05 > 0OCO (for WDT)
SCKOT < »> <:> <:> KEY RETURN <:I| KRO to KR7
o csiot (8eh)
Ssi07T — Sub OSC
SCLO0 < External INT M
SDA00 <—1 Clock Generator <:> (12ch) INTPOto INTP11
+ XT1 XT2/EXCLKS
SCLOT 4—
SDAOT €——| nco1 Reset Generator X1 X2/EXCLK
K> RTC — RTC1HZ
o SAU1 (2ch) Main OSG
— UART1 19 | ANIO to ANI5, ANI24 to ANI26
TXD1 4— <:> 10-bit ADC <::I
(19ch) AVeere
SCSK|18 < CLM F——— AV
5010 < csito
SSI10 > f v
SCKTT < > <:> > PLL
Si11 — < csi
so11
SSI11 >
SCL10  <— 10 |
SDA10  <—
SCL11 <— nc1t
SDAT1  <4— POR/ |[Low-speed|| High-speed
LVD oco 0co
Voltage
CRXDO —> CAN <:> REGULATOR “ 1ICA0 SCLAQ
CTXDO «— (1ch) (1ch) SDAAD
LRXDO —>] LINO |
LTXDO  4——| (1ch) <:> REGC “ STANDBY =) 2:;‘;;:0“’3”20“7
CRC K>

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.4.12 RL78/F13: Block Diagram of R5F10BGn (n = C, D, E, F, G) (CAN and LIN incorporated) 48-pin Products

Figure 1-12. Block Diagram

TI00
TO00
TIO1
TOO1
TI02
TO02
TIO3
TO03
TIo4
TO04
TIO5
TO05
TI06
TO06
TI07
TO07

TiO
TO10
T
TOM1
T2
TO12
T3
TO13

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO
TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

CRXDO
CTXDO

LRXDO
LTXDO

TAUO (8ch)
—1 ch0o

]
i

ch01

v

II

cho2
ch03
— cho4
— ch0s

] ch06

ch07

TOOL TOOL
TOOLO TXD RXD

CODE FLASH
ocp
TAUT (4an) DATA FLASH “
o
=
BCD
—p e ]
P s ]
TRD (2ch) RL78
< > CPU CORE
< > cho Multiplier,
< > <:> Divider and
P o Multiply-
D < A
E ; ch1
—
TRJ <:>
WWDT <:>
A
SAUO (2ch) -
l¢— RESET
<« UARTO > RESOUT
< > CSI00 <:> Low-speed
> OCO (for WDT)
— > csiot : :
N Sub OSC
D —
11IC00 Clock Generator
y + XT1 XT2/EXCLKS
4— Reset Generator X1 X2/EXCLK
SAU1 (2ch) Main OSC
b UART1
< > cLM
< csi10
[ 4
—t> - PN -
— > csi11
— Iic10 @ @ @
<« c11
<+ POR/ ||Low-speed High-speed
LVD oco oco
Voltage
— CAN REGULATOR
«— (1ch)
— LINO |
— o REGC

CRC K ).

U

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

<:> PORTO le—> P00
<:> PORTA P10t0 P17
<:> PORT3 <E> P30 to P34
<:> PORT4 <Z> P40, P41
<:> PORT6 <Z> P60 to P63
<:> PORT? <Z> P70to P73
K PORTS “@ P80 to P87
<:> PORT9 <E> P90 to P92

K2 >pi20,P12s
<:> PORT12

(7] P121toP12e

—» P130

PORT13

le— P137
<:> PORT14 le—> P10
<:> PCL/BUZ — PCLBUZO

KEY RETURN
<:> (8ch) K8 ] Kroto KR7
External INT
<:> (10ch) 70 | INTPOto INTPY
<:> RTC — RTC1HZ
5] ANIO to ANI2,
10-bit ADC ANI24, ANI25
(15ch) AVaer

— AVen

- ICAO SoLAO
(1ch) SDAAO

STANDBY “ SNZOUTO to SNZOUT7?
STOPST
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.4.13 RL78/F13: Block Diagram of R5F10BBn (n = C, D, E, F, G) (CAN and LIN incorporated) 32-pin Products

Figure 1-13. Block Diagram

TALD (8ch)

=]
>
S

—
v

chot
TO0T <—
RT1 “ P10 toP17
TI02 —— 02 <::> PO . Oto
TOD2 *—]
TIO3 ——
o8 = w0 | <:>
TIo4 ———
TO04 <—] cho4
TI05 —— ] ch05 TOOL TOOL
TO03 —] o010 o2k TOOL ) PORT3 <E>P30, P33 P
R T
TO06 <—]
<RrR> TI07 ——
R TO07 <— cho7 K PORT4 <Z> P40, P41
CODE FLASH
ocD
<R> TAU1 (dch) DATA FLASH “
THQ —
B8 =2 0]
B =
M2 — s <:> BCD |<:> Kl PORT6 @mozop&
TO12 <+—
TH3 ——
TO13 <«—| ont3

PORTS @ PBO to P85

RL78
D @) CPU CORE
TRDIOAD/TROCLKD < > Mutpler
TRDIOBO < > ch0 Drvideraﬁ
TRDIOCO 4
TRDIODO < > Muitply-
Accumulator
TRDIOA! < »
TRDIOB1 < >
TRDIOCT < > o K>
TRDIOD1 < > <:> RAM P120,P125
- PORT 12
e K2 ] pi21.pi22
TRIOCO —p] TR <:> le—
<::> PORT 13 P137

=

SAUO (2ch)
UARTO

!
:

y

< Csl00 C> Low-speed
< — OCO (for WDT)

A
AA.

KEY RETURN <::|
6 | KRO toKRS
< csio1 (Ben)

SSI01 >
External INT
K8 licew Clock Generatar P & ] INTPO toINTP5
+
SCLO1 <—
SDAOT  <—] licot Reset Generaior x1 NO/EXCLK

g 830y

RTC —» RTC1HZ
SAUT (2ch) Man0sC
<R> R0 =P uwn | 151 ANIOtoANIZ,
TXD1  <— 10-bit ADC ANI24, ANI25
™ = =
S010 csi10

R

LM

A4
SCL10 <+— IIc10 @ - PLL
SDAT0  <—

g4 g

POR' ||Low-speed High-speed
LVD oco oco

Voltage
CRXD0O —> CAN REGULATOR 1ICAD SCLAO
CTXDO (1ch) “ (1ch) SDAAD
LRXDO —>| LINo
LTXDO (1ch) REGC

i

STANDBY SNZOUTO to SNZOUT3

Caution Do notuse the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.4.14 RL78/F13: Block Diagram of R5F10BAn (n =C, D, E, F, G) (CAN and LIN incorporated) 30-pin Products

Figure 1-14. Block Diagram

TI00
TO00
TIo1
TOO1
TI02
TO02
TI03
TOO03
TIo4
TO04
TIO5
TO05
TIo6
TO06
TI07
TOO07

TI10
TO10
T
TO11
T2
TO12
T3
TO13

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO

TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

CRXDO
CTXDO

LRXDO
LTXDO

TAUO (8ch)
—
—
—
—
—
— TooL TooL
TOOLO TXD RXD
—
—
CODE FLASH
TAU1 (4ch) DATA FLASH och “
°= SECTEN
—
BCD
]
—r
TRD (2ch) RL78
< N CPU CORE
< > cno Multiplier,
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.4.15 RL78/F13: Block Diagram of R5F10AMn (n = E, F, G) (LIN incorporated) 80-pin Products

Figure 1-15. Block Diagram
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TI01
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TOOLO TXD RXD
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Accumulator

4
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CSI00
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A
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y
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yivv
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X1 X2/EXCLK
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+
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Low-speed
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Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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I
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PORT3 <E> P30 to P34
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PORT7 (8> Protopm
PORT8 (8> poo toper
PORT9 T
<E>P120,P125 toP126
PORT 12
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—> P130
PORT 13
le— P137
PORT 14 le—> P140
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(8ch) KRO to KR7
Exterral INT
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RTC —» RTC1HZ
ANIO to ANI5,
10bK ADC ANI24 to ANI27
(20ch) —— A
— AVeew
1ICAD SCLAD
(1ch) SDAAD

SNZOUTO to SNZOUT7
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.4.16 RL78/F13: Block Diagram of R5F10ALn (n = F, G) (LIN incorporated) 64-pin Products

Figure 1-16. Block Diagram
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TRDIODO
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TRDIOB1
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e ] o >
—f
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—
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< > CPU CORE
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< > Accumulator
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=
A
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> csioo
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Do not use the XT1 and XT2 pin functions in grade-Y products.
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PORT3 <E>P30 toP3
PORT4 <Z>P4o 0P8
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.4.17 RL78/F13: Block Diagram of R5F10AGn (n = F, G) (LIN incorporated) 48-pin Products

Figure 1-17. Block Diagram
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Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.4.18 RL78/F13: Block Diagram of R5F10ALn (n = C, D, E) (LIN incorporated) 64-pin Products

Figure 1-18. Block Diagram

<:> PORTO le—> P00
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1003 +—] [ ooz ] <:> TOOLO TXD RXD
TIo4 ———
ko=
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TRDIOAO/TRDCLKO < > CPU CORE
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R g — icoo y X1 X2/EXCLK
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Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.4.19 RL78/F13: Block Diagram of R5F10AGn (n = A, C, D, E) (LIN incorporated) 48-pin Products

Figure 1-19. Block Diagram

<:> PORTO le—> P00
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Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.4.20 RL78/F13: Block Diagram of R5F10ABn (n = A, C, D, E) (LIN incorporated) 32-pin Products

Figure 1-20. Block Diagram
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.4.21 RL78/F13: Block Diagram of R5F10AAn (n = A, C, D, E) (LIN incorporated) 30-pin Products

Figure 1-21. Block Diagram
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.4.22 RL78/F13: Block Diagram of R5F10A6n (n = A, C, D, E) (LIN incorporated) 20-pin Products

Figure 1-22. Block Diagram
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.5 Pin Configurations

1.5.1 RL78/F14 Pin Configuration for 100-pin Products
e RL78/F14: 100-pin Plastic QFP (Fine Pitch) (14 x 14)

Figure 1-23. RL78/F14 Pin Configuration for 100-pin Products
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04/TO04/TRDIOAO/TRDCLKO/SI01/SDA01/LTXDO

13/TO13/TRJO0/SCK10/SCL10/LTXD1/CTXDO
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PO1/(TI04)/(TO04) O~—]
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P41/TI10/TO10/TRJIO0/VCOUTO/SNZOUT2 O=——+

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO
P32/TI16/TO16/INTP7

PO3/(RTC1HZ)
P70/ANI26/KRO/TI15/TO15/INTP8/SI11/SDA11/SNZOUT4
P71/ANI27/KR1/TI17/TO17/INTP6/SCK11/SCL11/SNZOUTS
P72/ANI28/KR2/(CTXD0)/SO11/SNZOUT6
P73/ANI29/KR3/(CRXDO0)/SSH 1/SNZOUT7

EVss:

P74/ANI30/KR4/(SO10)/(TXD1)
P75/KR5/(SI10)/(RXD1)

P76/KR6/(SCK10)

P77/KR7/(SSMO)/INTP12

P130/RESOUT

P140/PCLBUZ0

P157/(SNZOUT4)

P156/(SNZOUT5)

POO/(TI05)/(TO05)/INTP9

P155/(SNZOUT6)

P154/(SNZOUT7)

P67/(T102)/(TO02)

P66/(T100)/(TO00)

P65/(TI16)/(TO16)/(SNZOUT2)
P64/(TI14)/(TO14)/(SNZOUT3)
P63/(SSI00)/SDAAO

P62/(SO00)/(TXDO)/SCLAO
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CHAPTER 1 OVERVIEW

1.5.2 RL78/F14 Pin Configuration for 80-pin Products
o RL78/F14: 80-pin Plastic QFP (Fine Pitch) (12 x 12)

Figure 1-24. RL78/F14 Pin Configuration for 80-pin Products

P125/ANI24/T103/TO03/TRDIOBO/SSI01/INTP1/SNZOUT1 O

Cautions 1.
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=S583% gsi)
REEes 89zz2
FE5sS S rPsSo
Ssssso gEzs?
$3523 ssgd
Sa%Sy 220k
oown %2 _3agz
2 SEolg 8528l
5 123288 E R8sl
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22 b89999 5 925988
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E\E\S:M’_,_DCIIQOEO_I—DCDCMII
roERecESTTEER EREEQEEEE
Z22000023-38E£Z238883
TiEEEcopogezEsEpErEd
EEiRbB o< =< Sle =
;§522:2§§§§ek8w25535
TEELLEEEEESCCCEEEEE
S3robIocaoSaN-o-borS
O MO O OLE ™™ ™~ —WOWOLOLOL®~ O
[ W« W o W W o WY W o WY o W o WY o Y o WY Mo WY MY MY o WY o Y WY o o
60 5958 57 56 55 54 5352 51 50 49 48 47 46 45 44 43 42 41
P80/ANI2/ANO0 O=—~{ 61 40 O P32/TI16/TO16/INTP7
P81/ANI3/IVCMP0O0 O 62 39 O P70/ANI26/KRO/TI15/TO15/INTP8/SI11/SDA11/SNZOUT4
P82/ANI4/IVCMP01 O 63 38 [«—O P71/ANI27/KR1/TI17/TO17/INTP6/SCK11/SCL11/SNZOUT5
P83/ANI5/IVCMP02 O 64 37 O P72/ANI28/KR2/(CTXD0)/SO11/SNZOUT6
P84/ANI6/IVCMP03 O 65 36 O P73/ANI29/KR3/(CRXD0)/SSI11/SNZOUT7
P85/ANI7/IVREFO O 66 35 O P74/ANI30/KR4/(SO10)/(TXD1)
P86/ANI8 O 67 34 |=—0O P75/KR5/(SI10)/(RXD1)
P87/ANI9 O 68 33 f[=—=O P76/KR6/(SCK10)
P90/ANI10 O 69 32 [=—O P77/KR7/(SSI10)/INTP12
P91/ANI11 O 70 31 ——O P130/RESOUT
P92/ANI12 O 7 30 =—=O P140/PCLBUZ0
P93/ANI13 O 72 29 [«=—=O PO0O0/(TI05)/(TO05)/INTP9
P94/ANI14 O 73 28 =—=O P67/(T102)/(TO02)
P95/ANI15 O 74 27 [~—=O P66/(TI00)/(TO00)
P96/ANI16 O 75 26 [=—O P65/(TI16)/(TO16)/(SNZOUT2)
PI7IANI7 O 76 25 f«——=O P64/(TI14)/(TO14)/(SNZOUT3)
P02/(T106)/(TO06) O- 77 24 =—(O P63/(SSI00)/SDAAO
P126/(T101)/(TO01) O 78 23 [=—O P62/(SO00)/(TXD0)/SCLAO
P01/(TI104)/(TO04) O 79 22 f«—=O P61/(S100)/(SDA00)/(RXD0)
80 21 l«=—O P60/(SCK00)/(SCL00)
1 2 8 131415 17 19

O=——{w
Oe—{&
O=—={n
[ m— X
O——~

RESET O——3
P124/XT2/EXCLKS O———={=
P123/XT1 O——=3
P137/INTPO O——~
P122/X2[EXCLK O———~| 3
P121/X1 O———=|
REGC O———{3
Vss
EVsss O———&
Voo O————
EVoo O——8

P40/TOOL0 O=—*|©

P47/INTP13
P46/(TI12)/(TO12,
P45/(TI10)/(TO10,

P44/(TI07)/(TO07
P42/(LTXDO

P43/(LRXDO
P41/TI10/TO10/TRJIO0/VCOUTO/SNZOUT2

P120/ANI25/T107/TO07/TRDIOD0/SO01/INTP4

: Shaded pins are not available in the R5F10PME or R5F10PMF.
Note, however, that the functions of pins 75 and 76, to which ANI16 and ANI17 are assigned, differ depending on the product, as follows:
* R5F10PMG, R5F10PMH, R5F10PMJ: P96/ANI16 (pin 75)

P97/ANI7 (pin 76)

* R5F10PME, R5F10PMF: P96/ANI26 (pin 75)

P97/ANI27 (pin 76)

2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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CHAPTER 1 OVERVIEW

1.5.3 RL78/F13 Pin Configuration for 80-pin Products
o RL78/F13: 80-pin Plastic QFP (Fine Pitch) (12 x 12)

Figure 1-25. RL78/F13 Pin Configuration for 80-pin Products

P80/ANI2
P81/ANI3
P82/ANI4
P83/ANI5
P84/ANI6
P85/ANI7
P86/ANI8
P87/ANI9

PYO/ANI10
PY1/ANI11

P92/ANI12

P93/ANI13

P94/ANI14

P95/ANI15

P96/ANI26

P97/ANI27

P02/(TI06)/(TO06)

P126/(TI01)/(TO01)

PO1/(TI04)/(TO04)
P125/ANI24/TI03/TO03/TRDIOBO/SSIO1/INTP1/SNZOUT1

Cautions 1.

06/TO06/TRDIOC0/SCK01/SCLO1/LRXDO

12/TO12/(TRDIOBO0)/SI10/SDA10/RXD1/CRXDO
11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
04/TO04/TRDIOAO/TRDCLKO/SI01/SDA01/LTXDO

13/TO13/TRJO0/SCK10/SCL10/CTXDO

[=—=O P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO

o

[o}e]
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[oX0]
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61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
76
7
78
79

®
o
)
w

o

=)

& [=—O P15/TI05/TO05/TRDIOA1/(TRDIOAQ)/(TRDCLK0)/SO00/TXDO/TOOLTXD/RTC1HZ

& [=———=0O P16/TI02/TO02/TRDIOC1/SI00/SDA0O/RXDO/TOOLRXD
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®
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E

z

S

o

)

5]

n

S

=]
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—_ © 0 «nqa - o

coso2% ihEEZ =

c2o«- gobzs )

zz55E8 225588

ii88=< SIgsles 555

fEZ2 < 2|0 Olo 2 S

LT LCLLEEEEESICEE E

T ONOWOTO —ANOMOFTONTO ~

MO OMLOLWLWOW>- T - T OLWWLWM -

[ W a W o Wy a Wy o Ny o Ny o WY« WY o MY WY Y I Y MY o N o Y o
60 5958 57 56 55 54 5352 51 50 49 48 47 46 45 42 41

©

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

O P32/INTP7
O P70/KRO/INTP8/SI11/SDA11/SNZOUT4
l~———=0O P71/KR1/INTP6/SCKI1/SCL11/SNZOUT5
l~———~0O P72/KR2/(CTXD0)/SO11/SNZOUTE
~———=0O P73/KR3/(CRXDO0)/SSI1/SNZOUT?
l~———~0O P74/KR4/(SO10)/(TXD1)
P75/KR5/(SI110)/(RXD1)
P76/KR6/(SCK10)
P77/KR7/(SSI10)
P130/RESOUT
P140/PCLBUZ0
POO/(TIO5)/(TOO5)/INTP9
P67/(TI02)/(TO02)
P66/(TI00)/(TO00)
P65/(SNZOUT2)
P64/(SNZOUT3)
P63/(SSI00)/SDAAO

(

(Sl

(SCl

P62/ soo )((TXDO)/SCLAO
P61/
P60/

) (SDAQO)/(RXDO)
00)/(SCL00)

P120/ANI25/TI07/TO07/TRDIOD0/SO01/INTP4 O=——n|

O &
Q=——={n
Q=—o
O~

P47

RESET O———

P124/XT2/EXCLKS O———2

(TO10
(Too7
LTXDO

P123/XT1 O——
P137/INTPO O——

P122/X2/EXCLK O———&

P40/TOOLO O=—=©

P43/(LRXDO
P42/,

TI07)/
P41/TI10/TO10/TRJIO0/SNZOUT2

P46/(TI2
P45/(TI10
P44/(

P121/X1 O——

REGC O——

Vss

EVsso O———

Voo

EVoro O———8

: Shaded pins are not available in the RL78/F13 (LIN incorporated) products (R5F10AME, R5F10AMF, R5F10AMG).

2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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CHAPTER 1 OVERVIEW

1.5.4 RL78/F14 Pin Configuration for 64-pin Products
o RL78/F14: 64-pin Plastic QFP (Fine Pitch) (10 x 10)

Figure 1-26. RL78/F14 Pin Configuration for 64-pin Products

P80/ANI2/ANOO O=—=|
P81/ANI3/IVCMP00 O=—

P82/ANI4/IVCMP0O1 C

P83/ANI5/IVCMP02 O=—
P84/ANI6/IVCMP03 O=—
P85/ANI7/IVREF0 O=—+

P8B/ANIS O
P87/ANI9/(KRO) O
P9O/ANIMO/(KR1) O
P91/ANI1/(KR2) O
P92/ANI2/(KR3) O
PI3/ANI3/(KR4) O
P94/ANI14/(KR5) O
P95/ANI5/(KRE) O
PI6/ANIBI(KR7) O

P125/ANI24/T103/TO03/TRDIOB0/SSI01/INTP1/SNZOUT1 O

Cautions 1.

05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLK0)/SO00/TXDO/TOOLTXD/RTC1HZ

12/TO12/(TRDIOBO0)/SI10/SDA10/RXD1/LRXD1/CRXDO
02/TO02/TRDIOC1/SI100/SDA00/RXDO/TOOLRXD

13/TO13/TRJO0/SCK10/SCL10/LTXD1/CTXDO
11/TO11/(TRDIODO)Y/INTP5/SO10/TXD1/SNZOUT3
04/TO04/TRDIOAO/TRDCLKO/SI01/SDA01/LTXDO
01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO
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==} EahbEEQ E
Z = SELZZE S
o = == o
<< OZ< 5=0 o
EERSESEERS
=S>==-=959oZ2@3@=ccocs 2
{<EEEEESSTEEEEEE
TONO~~TANOTON-TO - OO
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49 32
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51 30
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©
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o
~
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58 23
59 22
60 21
61 20
62 19
63 18
64 O 17

1011121314 1516

3
>

3
8
=
w

EVsso
Voo

RESET O—— @

P124/XT2/EXCLKS O——+ ~

%3
S
o

P123/XT1 O——— @

P137/INTP0 O——— ©

P122/X2/EXCLK

P40/TOOL0 O=—+ &

P42/(LTXDO)

P43/(LRXDO)
P41/TI10/TO10/TRJIOONCOUTO/SNZOUT2 Qe &

P120/ANI25/TI07/TO07/TRDIODO/SO01/INTP4 O=——rf =

: Shaded pins are not available in the R5F10PLE or R5F10PLF.

P32/TIH6/TO16/INTP7
P70/ANI26/KRO/TI5/TO15/INTP8/SI11/SDA11/SNZOUT4
P71/KR1/THZ/TOAZ/INTP6/SCKT1/SCL11/SNZOUTS
P72/KR2/(CTXDO)/SO11/SNZOUT6
P73/KR3/(CRXD0)/SSIT1/SNZOUT?
P74/KR4/(SO10)/(TXD1)

P75/KR5/(SI10)/(RXD1)

P76/KR6/(SCK10)

P77/KR7/(SSTO)/INTP12

P130/RESOUT

P140/PCLBUZ0

POO/(TIO5)/(TOO5)INTP9

P63/(SSI00)/SDAAQ

P62/(SO00)/(TXDO)/SCLAO

P61/(S100)/(SDAQO)/(RXDO)

P60/(SCKO00)/(SCLOO)

Note, however, that the functions of pin 63 to which ANI16 is assigned, differ depending on the product, as follows:
* R5F10PLG, R5F10PLH, R5F10PLJ: P96/ANI16/(KR7)
* R5F10PLE, R5F10PLF: P96/ANI26/(KR7)
2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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CHAPTER 1 OVERVIEW

1.5.5 RL78/F13 Pin Configuration for 64-pin Product
e RL78/F13: 64-pin Plastic QFP (Fine Pitch) (10 x 10)

Figure 1-27. RL78/F13 Pin Configuration for 64-pin Products

P125/ANI24/T103/TO03/TRDIOB0/SSI0O1/INTP1/SNZOUT1 O

Cautions 1.

06/TO06/TRDIOC0/SCK01/SCLO1/LRXDO

13/TO13/TRJO0/SCK10/SCL10/CTXDO
11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3

12/TO12/(TRDIOBO)/SI10/SDA10/RXD1/CRXD0O
04/TO04/TRDIOAO/TRDCLKO0/SI01/SDA01/LTXDO

& [=—=0O P15/TI05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLK0)/SO00/TXDO/TOOLTXD/RTC1HZ

& [+=—=0 P16/T102/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD

& [=——=0 P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO
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P8O/ANI2 O~——~|49 32
P81/ANI3 O 50 31
P82/ANI4 O 51 30
P83/ANI5 O 52 29
P84/ANI6 O 53 28
P85/ANI7 O 54 27
P86/ANI8 O 55 26
P87/ANI9/(KRO) O 56 25
P9O/ANI10/(KR1) O 57 24
P91/ANI11/(KR2) O 58 23
P92/ANI12/(KR3) O 59 22
P93/ANI13/(KR4) O 60 21

P94/ANI4I(KR5) O
P95/ANI5/(KRE) O
P96/ANIZ6/(KR7) O

61 20
62 19
63 18
640 17
12345678 910111213141516
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P32/INTP7
P70/KRO/INTP8/SI11/SDA11/SNZOUT4
P71/KR1/INTP6/SCKT1/SCL11/SNZOUT5
P72/KR2/(CTXD0)/SO11/SNZOUT6
P73/KR3/(CRXD0)/SSIT1/SNZOUT7
P74/KR4/(SO10)/(TXD1)
P75/KR5/(SI0)/(RXD1)
P76/KR6/(SCK10)

P77/KR7/(SSI10)

P130/RESOUT

P140/PCLBUZ0
PO0/(TI05)/(TOO5)INTP9
P63/(SSI00)/SDAAO
P62/(SO00)/(TXDO)/SCLAO
P61/(S100)/(SDAQ0)/(RXDO)
P60/(SCKO0)/(SCL00)

: Shaded pins are not available in the RL78/F13 (LIN incorporated) products (R5F10ALC, R5F10ALD, RSF10ALE).
CTXDO0, CRXDO, (CTXDO0), and (CRXDO) pins are not available in the RL78/F13 (LIN incorporated) products (R5F10ALF, R5F10ALG).
2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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CHAPTER 1 OVERVIEW

1.5.6 RL78/F14 Pin Configuration for 48-pin Products
e RL78/F14: 48-pin Plastic QFP and QFN

Figure 1-28. RL78/F14 Pin Configuration for 48-pin Products

06/TO06/TRDIOC0/SCK01/SCLO1/LRXDO

14/TO4ISTOPST/(INTP2)

00/TO00/TRDIOB1/SCK00/SCLO0/INTP3

05/TO05/TRDIOA1/(TRDIOAOQ)/(TRDCLK0)/SO00/TXDO/TOOLTXD/RTC1HZ

12/TO12/(TRDIOBO)/SI10/SDA10/RXD1/LRXD1/CRXDO0
02/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD

13/TO13/TRJO0/SCK10/SCL10/LTXD1/CTXDO
11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
04/TO04/TRDIOAO/TRDCLKO/SI01/SDA01/LTXDO
01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO

O P34/AVrernu/ANI1
O P33/AVrerr/ANIO

P8O/ANI2/ANOO O
P81/ANI3/IVCMPO0 O
P82/ANI4/IVCMPO1 O

P83/ANI5/(KRO)/IVCMP02 O
P84/ANIB/(KR1)/IVCMP03 O
P85/ANI7/(KR2)/IVREFO O

P86/ANIB/(KR3) O

P87/ANI9/(KR4) O

P9O/ANI10/(KR5) O

P91/ANI11/(KR6) O

[~—=0 P32/TI16/TO16/INTP7

[~—=0O P70/ANI26/KRO/TI15/TO15/INTP8/SI11/SDA11/SNZOUT4
l=——=0 P71/ANI27/KR1/TH7/TO17/INTP6/SCK11/SCL11/SNZOUT5
[~—=0O P72/ANI28/KR2/(CTXD0)/SO11/SNZOUT6

[*=—=0O P73/KR3/(CRXD0)/SSI11/SNZOUT7

——0 P130/RESOUT

l~—0 P140/PCLBUZ0

[~—=0 P0O/(TI05)/(TO05)/INTP9

l=—=0 P63/(SSI00)/SDAAO

[*~—=0 P62/(SO00)/(TXD0)/SCLAO

P92/ANI12/(KR7) O a7 0 14 [«~—=0 P61/(S100)/(SDA00)/(RXDO)
P125/ANI24/T103/TO03/TRDIOBO/SSIO1/INTP1/SNZOUT1 O 48 13 [=——0 P60/(SCK00)/(SCL00)
12 3456 789101112
T NO|IF®N~—9OX = O g 8
Lol agxe=s
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Cautions 1. : Shaded pins are not available in the R5F10PGD, R5F10PGE, or R5F10PGF.

2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.

3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.5.7 RL78/F13 Pin Configuration for 48-pin Products
e RL78/F13: 48-pin Plastic QFP and QFN

Figure 1-29. RL78/F13 Pin Configuration for 48-pin Products

06/TO06/TRDIOC0/SCK01/SCL01/LRXDO

O P17/T100/TO00/TRDIOB1/SCKO00/SCLOO/INTP3

O P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO

13/TO13/TRJO0/SCK10/SCL10/CTXDO
11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3

12/TO12/(TRDIOBO0)/SI10/SDA10/RXD1/CRXDO
04/TO04/TRDIOAO/TRDCLKO0/SI01/SDA01/LTXDO

O P16/T102/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD

O P34/AVrerw/ANI1
O P33/AVrerr/ANIO

O P10/T!
O P11/T
O P12/l

O P13/T|
[=—=CO P15/T105/TO05/TRDIOA1/(TRDIOA0)/(TRDCLKO0)/SO00/TXDO/TOOLTXD/RTC1HZ

36 3534 3332 31 30 29 28 27 26 25
P80/ANI2 O=—~{37 24 |=—=0O P32/INTP7
P81/ANI3 O=—|38 23 [«——=O P70/KRO/INTP8/SI11/SDA11/SNZOUT4
P82/ANI4 O 39 22 [«—=0O P71/KR1/INTP6/SCK11/SCL11/SNZOUT5
P83/ANI5/(KR0) O 40 21 [«—=0 P72/KR2/(CTXD0)/SO11/SNZOUT6
P84/ANI6/(KR1) O 41 20 [+—=0 P73/KR3/(CRXD0)/SSI11/SNZOUT7
P85/ANI7/(KR2) O 42 19 ——=0 P130/RESOUT
P86/ANI8/(KR3) O 43 18 |=——=0 P140/PCLBUZ0
P87/ANI9/(KR4) O 44 17 |=——=0O P00/(TI05)/(TO05)/INTP9
P90/ANI10/(KR5) O 45 16 [*=—=0 P63/(SSI00)/SDAAD
P91/ANI11/(KR6) O 46 15 [=——=0O P62/(SO00)/(TXDO)/SCLAO
P92/ANI12/(KR7) O 47 O 14 |=—=0 P61/(SI00)/(SDA00)/(RXDO)
P125/ANI24/T103/TO03/TRDIOB0/SSIO1/INTP1/SNZOUT1 O 48 13 |=——0 P60/(SCK00)/(SCL00)
123456 789101112
T NO|IF®N~OX = O 2 8
LEgusEEgXo=>
ZO0o00|WO @ Z XN
S¥Elex Uy
80F ~2X
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s 9 X Y
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Cautions 1. : Shaded pins are not available in the RL78/F13 (LIN incorporated) products (R5F10AGA, R5F10AGC, R5F10AGD, R5F10AGE).

CTXDO0, CRXDO, (CTXDO0), and (CRXDO) pins are not available in the RL78/F13 (LIN incorporated) products (R5F10AGF, R5F10AGG).
2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.5.8 RL78/F14 Pin Configuration for 32-pin Products
e RL78/F14: 32-pin Plastic QFN

Figure 1-30. RL78/F14 Pin Configuration for 32-pin Product

06/TO06/TRDIOC0/SCKO01/SCLO1/LRXDO

05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO0)/SO00/TXDO/TOOLTXD/RTC1HZ

11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
02/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD

12/TO12/(TRDIOBO0)/SI10/SDA10/RXD1/CRXD0O
04/TO04/TRDIOAO/TRDCLKO/SI01/SDA01/LTXDO

13/TO13/TRJO0/SCK10/SCL10/CTXD0

O P33/AVrerr/ANIO

B [=—=0 P10/
~—=0 P13/T]
l—=0 P14/T

O P15/T
~—=0 P16/T!

Nl~——=0 P11/T
Nfe— w0 p12/T

24 20191817
P34/AVresn/ANI1 O 25 16[~——=0O P17/TI00/TO00/TRDIOB1/SCKO0/SCLOO/INTP3
P80/ANI2/(KRO)ANOO O=—={26 15 O P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO
P81/ANI3/(KR1)/IVCMP0O0 O=——=+{27 14|=——=0 P63/(SSI00)/SDAAD
P82/ANI4/(KR2)/IVCMP0O1 O=~—={28 13~——=0 P62/(S000)/(TXD0)/SCLAO
P83/ANI5/(KR3)/IVCMP02 O=—=29 12[=——=0 P61/(S100)/(SDA0O)/(RXDO)
P84/ANI6/(KR4)/IVCMP03 O=——=30 11=——=0 P60/(SCKO0)/(SCLOO)
P85/ANI7/(KR5)/IVREFO O=——={31 10——0 Voo
P125/ANI24/TI03/TO03/TRDIOBO/SSIOT/INTP1/SNZOUT1 O=—=|32 O 9—0 Vss
| 1 1 1 i 1 1
OlFO X = 0O
At g =3
oW Z X o~ o
glegw
g 2%
o (SN
N
a

P120/ANI25/T107/TO07/TRDIODO0/SO01/INTP4 O=—]
P41/TI10/TO10/TRJIO0/VCOUTO/SNZOUT2 O=—={

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.5.9 RL78/F13 Pin Configuration for 32-pin Products
e RL78/F13: 32-pin Plastic QFN

Figure 1-31. RL78/F13 Pin Configuration for 32-pin Products

06/TO06/TRDIOC0/SCKO01/SCLO1/LRXDO

05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO0)/SO00/TXDO/TOOLTXD/RTC1HZ

11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
02/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD

12/TO12/(TRDIOBO)/SI10/SDA10/RXD1/CRXD0O
04/TO04/TRDIOAO/TRDCLKO0/SI01/SDA01/LTXDO

13/TO13/TRJO0/SCK10/SCL10/CTXD0O

O P33/AVrerr/ANIO

O P10/T
O P11/T
O P12/Tl
O P13/T
O P14/T
O P15/T
O P16/T

2423222120191817
25 16[=——=0O P17/TI00/TO00/TRDIOB1/SCK00/SCLOO/INTP3

P34/AVrern/ANI1 O

P80/ANI2/(KRO) O=—=|26 15 O P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO
P81/ANI3/(KR1) O=—=27 14|=——=0 P63/(SSI00)/SDAAD
P82/ANI4/(KR2) O=—=128 13[+——=0 P62/(SO00)/(TXDO)/SCLAO

29 12[~——=0 P61/(SI00)/(SDA00)/(RXDO)

(

(
P83/ANI5/(KR3) O

(

P84/ANI6/ KR4) O=—30 1 [e—>O PGO/(SCKOO)/(SCLOO)
P85/ANI7/(KR5) O=—={31 0 10—O Voo
P125/ANI24/T103/TO03/TRDIOBO/SSI01/INTP1/SNZOUT1 O=—{32 I—0 Vss
123456738
T NOFO X =0
ESglEgEg
ZQoMzg e
S22 59t
e B2 — X
NSt oy
s Q N
o o
Sk
g8
=0
X E
38
e =
35
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o
Cautions 1. : Shaded pins are not available in the RL78/F13 (LIN incorporated) products (R5F10ABA, R5F10ABC, R5F10ABD, R5F10ABE).

2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.5.10 RL78/F14 Pin Configuration for 30-pin Products
e RL78/F14: 30-pin Plastic SSOP

Figure 1-32. RL78/F14 Pin Configuration for 30-pin Products

P84/ANI6/(KR4)/IVCMP03 O~—] 1 o 30 [«—=O P83/ANI5/(KR3)/IVCMP02
P85/ANI7/(KR5)/IVREFO O 2 29 [+—=O P82/ANI4/(KR2)/IVCMPO1
P86/ANIB/(KR6) O~—+ 3 28 [=—=O P81/ANI3/(KR1)/IVCMP00
P87/ANI9/(KR7) O=——+ 4 27 [+=—=CO P80/ANI2/(KR0O)/ANOO
P125/ANI24/TI03/TO03/TRDIOBO/SSIOT/INTP1/SNZOUT1 O=——+{ 5 26 [+——=O P34/AVrer/ANI1
P120/ANI25/TI07/TO07/TRDIOD0/SO01/INTP4 O 6 25 [=——=O P33/AVrerr/ANIO
P41/TI10/TO10/TRJIOO/VCOUTO/SNZOUT2 O=—= 7 24 [=—=0 P10/TI13/TO13/TRJO0/SCKT0/SCL10/CTXDO
P40/TOOLO O——{ 8 23 [=—=O P11/TI12/TO12/(TRDIOB0)/SI10/SDA10/RXD1/CRXDO
RESET O—={ 9 22 [+—=O P12/TI11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
P137/INTPO O—{ 10 21 [«~——=0O P13/TI04/TO04/TRDIOAO/TRDCLKO0/SI01/SDA01/LTXDO
P122/X2/EXCLK O——{ 11 20 [=—=0O P14/TI06/TO06/TRDIOCO/SCKO01/SCLO1/LRXDO
P121/X1 O— 12 19 (~——=0 P15/TI05/TO05/TRDIOA1/(TRDIOAQ)/(TRDCLKO0)/SO00/TXDO/TOOLTXD/RTC1HZ
REGC 0— 13 18 [+——=0 P16/T102/TO02/TRDIOC1/SI00/SDA00/RXDO/TOOLRXD
Vss O— 14 17 [«—=O P17/TI00/TO00/TRDIOB1/SCKO0/SCLOO/INTP3
Voo O—— 15 16 [«——=O P30/TI01/TO01/TRDIOD1/SSI0/INTP2/SNZOUTO

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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1.5.11 RL78/F13 Pin Configuration for 30-pin Products

e RL78/F13: 30-pin Plastic SSOP

Figure 1-33. RL78/F13 Pin Configuration for 30-pin Products

P84/ANIB/(KR4) O=—n
P85/ANI7/(KR5) O~

P86/ANIB/(KRB) O~

P87/ANI9/(KR7) O=-—n
P125/ANI24/T103/TO03/TRDIOBO/SSIO1/INTP1/SNZOUT1 O=—n
P120/ANI25/TI07/TO07/TRDIODO/SO01/INTP4 O=—n
P41/THO/TO10/TRIIO0/SNZOUT2 O~——+]

P40/TOOLO O———]

RESET O—=|

P137/INTPO O——

P122/X2/EXCLK O——]

P121/X1 O—~

@)

©CONOO R WN =

- o

12
13
14
15

30 [=—=O P83/ANI5/(KR3

)
29 [=—=O P82/ANI4/(KR2)
)

28 [+=—=O P81/ANI3/(KR1

27 =—=0 P80/ANI2/(KR0)

26 [«=—=O P34/AVreru/ANI1

25 [+—=0O P33/AVrerr/ANIO

24 =—0 P10/T113/TO13/TRJO0/SCK10/SCL10/CTXDO

23 +—=0 P11/T112/TO12/(TRDIOB0)/SI10/SDA10/RXD1/CRXDO0
22 [+—0 P12/TI111/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3

21

—=0O P13/TI04/TO04/TRDIOAO/TRDCLK0/SI01/SDA01/LTXDO

20 =—=0 P14/T106/TO06/TRDIOCO/SCK01/SCLO1/LRXDO

19

18 [=—=0O P16/T102/TO02/TRDIOC1/SI00/SDA00/RXDO/TOOLRXD

17
16

[~—=O P17/T100/TO00/TRDIOB1/SCK00/SCLO0/INTP3
=—=0 P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO

Cautions 1.

: Shaded pins are not available in the RL78/F13 (LIN incorporated) products (R5F10AAA, R5F10AAC, R5F10AAD, R5F10AAE).

2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.

3. Do not use the XT1 and XT2 pin functions in grade-Y products.

~—=0 P15/TI05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO0)/SO00/TXDO/TOOLTXD/RTC1HZ
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1.5.12 RL78/F13 Pin Configuration for 20-pin Products

e RL78/F13: 20-pin Plastic SSOP

Figure 1-34. RL78/F13 Pin Configuration for 20-pin Products

P125/T103/TO03/TRDIOBO/SSI0O1/INTP1/SNZOUT1 O=—+
P120/T107/TO07/TRDIODO/SO01/INTP4 O
P40/TOOLO O=—+

RESET O——

P137/INTPO O—

P122/X2/EXCLK O——=

P121/X1 O——

REGC O—

Vss O———

Voo O——

2 OONOUAWN =

o

©)

20
19
18
17
16
15
14
13
12
11

l«—=O P81/ANI3/(KR1)

l~——=0 P80/ANI2/(KRO)

[+——=0O P34/AVrerw/ANI1

l=——=0 P33/AVrerr/ANIO

l«—=0 P13/TI04/TO04/TRDIOAO/TRDCLKO0/SI01/SDA01/LTXDO
[~——=0 P14/TI06/TO06/TRDIOCO/SCKO01/SCLO1/LRXDO

=—=0O P15/TI05/TO05/TRDIOA1/(TRDIOAQ)/(TRDCLKO0)/SO00/TXDO/TOOLTXD/RTC1HZ

+—=O P16/T102/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD
[=—=O P17/TI00/TO00/TRDIOB1/SCK00/SCLO0/INTP3

[=—=0O P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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1.6 Order Information
Tables 1-7 to 1-9 show the order information for RL78/F14, RL78/F13 (CAN and LIN incorporated), and RL78/F13 (LIN

incorporated).
<R> Table 1-7. Order Information for RL78/F14
Package Device Order Name
30-pin plastic SSOP Grade L R5F10PADLSP, R5F10PAELSP
Grade K R5F10PADKSP, R5F10PAEKSP
Grade Y R5F10PADYSP, R5F10PAEYSP
32-pin plastic VQFN Grade L R5F10PBDLNA, R5F10PBELNA
Grade K R5F10PBDKNA, R5F10PBEKNA
Grade Y R5F10PBDYNA, R5F10PBEYNA
48-pin plastic LQFP Grade L R5F10PGDCLFB, R5F10PGECLFB, R5F10PGFCLFB,
R5F10PGGCLFB, R5F10PGHCLFB, R5F10PGJCLFB
Grade K R5F10PGDCKFB, R5F10PGECKFB, R5F10PGFCKFB,
R5F10PGGCKFB, R5F10PGHCKFB, R5F10PGJCKFB
Grade Y R5F10PGDYFB, R5F10PGEYFB, R5F10PGFYFB, R5F10PGGYFB,
R5F10PGHYFB, R5F10PGJYFB
48-pin plastic VQFN Grade L R5F10PGDLNA, R5F10PGELNA, R5F10PGFLNA, R5F10PGGLNA,
R5F10PGHLNA, R5F10PGJLNA
Grade K R5F10PGDKNA, R5F10PGEKNA, R5F10PGFKNA, R5F10PGGKNA,
R5F10PGHKNA, R5F10PGJKNA
Grade Y R5F10PGDYNA, R5F10PGEYNA, R5F10PGFYNA, R5F10PGGYNA,
R5F10PGHYNA, R5F10PGJYNA
64-pin plastic LQFP Grade L R5F10PLECLFB, R5F10PLFCLFB, R5F10PLGCLFB, R5F10PLHCLFB,
R5F10PLJCLFB
Grade K R5F10PLECKFB, R5F10PLFCKFB, R5F10PLGCKFB,
R5F10PLHCKFB, R5F10PLJCKFB
Grade Y R5F10PLEYFB, R5F10PLFYFB, R5F10PLGYFB, R5F10PLHYFB,
R5F10PLJYFB
80-pin plastic LQFP Grade L R5F10PMECLFB, R5F10PMFCLFB, R5F10PMGCLFB,
R5F10PMHCLFB, R5F10PMJCLFB
Grade K R5F10PMECKFB, R5F10PMFCKFB, R5F10PMGCKFB,
R5F10PMHCKFB, R5F10PMJCKFB
Grade Y R5F10PMEYFB, R5F10PMFYFB, R5F10PMGYFB, R5F10PMHYFB,
RO1UHO0368EJ0220 Rev.2.20 :{ENESAS 45
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R5F10PMJYFB

100-pin plastic LQFP Grade L R5F10PPECLFB, R5F10PPFCLFB, R5F10PPGCLFB,

R5F10PPHCLFB, R5F10PPJCLFB

Grade K R5F10PPECKFB, R5F10PPFCKFB, R5F10PPGCKFB,

R5F10PPHCKFB, R5F10PPJCKFB

Grade Y R5F10PPEYFB, R5F10PPFYFB, R5F10PPGYFB, R5F10PPHYFB,

R5F10PPJYFB
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Table 1-8. Order Information for RL78/F13 (CAN and LIN incorporated)

Package Device Order Name
30-pin plastic SSOP Grade L R5F10BACLSP, R5F10BADLSP, R5F10BAELSP, R5F10BAFLSP,
R5F10BAGLSP
Grade K R5F10BACKSP, R5F10BADKSP, R5F10BAEKSP, R5F10BAFKSP,
R5F10BAGKSP
Grade Y R5F10BACYSP, R5F10BADYSP, R5F10BAEYSP, R5F10BAFYSP,
R5F10BAGYSP
32-pin plastic VQFN Grade L R5F10BBCLNA, R5F10BBDLNA, R5F10BBELNA, R5F10BBFLNA,
R5F10BBGLNA
Grade K R5F10BBCKNA, R5F10BBDKNA, R5F10BBEKNA, R5F10BBFKNA,
R5F10BBGKNA
Grade Y R5F10BBCYNA, R5F10BBDYNA, R5F10BBEYNA, R5F10BBFYNA,
R5F10BBGYNA
48-pin plastic LQFP Grade L R5F10BGCCLFB, R5F10BGDCLFB, R5F10BGECLFB,

R5F10BGFCLFB, R5F10BGGCLFB

Grade K R5F10BGCCKFB, R5F10BGDCKFB, R5F10BGECKFB,

R5F10BGFCKFB, R5F10BGGCKFB

Grade Y R5F10BGCYFB, R5F10BGDYFB, R5F10BGEYFB, R5F10BGFYFB,
R5F10BGGYFB
48-pin plastic VQFN Grade L R5F10BGCLNA, R5F10BGDLNA, R5F10BGELNA, R5F10BGFLNA,
R5F10BGGLNA
Grade K R5F10BGCKNA, R5F10BGDKNA, R5F10BGEKNA, RSF10BGFKNA,
R5F10BGGKNA
Grade Y R5F10BGCYNA, R5F10BGDYNA, R5F10BGEYNA, R5F10BGFYNA,
R5F10BGGYNA
64-pin plastic LQFP Grade L R5F10BLCCLFB, R5F10BLDCLFB, R5F10BLECLFB, R5F10BLFCLFB,
R5F10BLGCLFB
Grade K R5F10BLCCKFB, R5F10BLDCKFB, R5F10BLECKFB, R5F10BLFCKFB,
R5F10BLGCKFB
Grade Y R5F10BLCYFB, R5F10BLDYFB, R5F10BLEYFB, R5F10BLFYFB,
R5F10BLGYFB
80-pin plastic LQFP Grade L R5F10BMECLFB, R5F10BMFCLFB, R5F10BMGCLFB
Grade K R5F10BMECKFB, R5F10BMFCKFB, R5F10BMGCKFB
Grade Y R5F10BMEYFB, R5F10BMFYFB, R5F10BMGYFB
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Table 1-9. Order Information for RL78/F13 (LIN incorporated)

Package Device Order Name

20-pin plastic SSOP Grade L R5F10A6ALSP, R5F10A6CLSP, R5F10A6DLSP, R5F10A6ELSP
Grade K R5F10A6AKSP, R5F10A6CKSP, R5F10A6DKSP, R5F10A6EKSP
Grade Y R5F10A6AYSP, R5F10A6CYSP, R5F10A6DYSP, R5F10A6EYSP

30-pin plastic SSOP Grade L R5F10AAALSP, R5F10AACLSP, R5F10AADLSP, R5F10AAELSP
Grade K R5F10AAAKSP, R5F10AACKSP, R5F10AADKSP, R5F10AAEKSP
Grade Y R5F10AAAYSP, R5F10AACYSP, R5F10AADYSP, R5F10AAEYSP

32-pin plastic VQFN Grade L R5F10ABALNA, R5F10ABCLNA, R5F10ABDLNA, R5F10ABELNA
Grade K R5F10ABAKNA, R5F10ABCKNA, R5F10ABDKNA, R5F10ABEKNA
Grade Y R5F10ABAYNA, R5F10ABCYNA, R5F10ABDYNA, R5F10ABEYNA

48-pin plastic LQFP Grade L R5F10AGACLFB, R5F10AGCCLFB, R5F10AGDCLFB,

R5F10AGECLFB, R5F10AGFCLFB, R5F10AGGCLFB

Grade K R5F10AGACKFB, R5F10AGCCKFB, R5F10AGDCKFB,

R5F10AGECKFB, R5F10AGFCKFB, R5F10AGGCKFB

Grade Y R5F10AGAYFB, R5F10AGCYFB, R5F10AGDYFB, R5F10AGEYFB,

R5F10AGFYFB, R5F10AGGYFB

48-pin plastic VQFN Grade L R5F10AGALNA, R5F10AGCLNA, R5F10AGDLNA, R5F10AGELNA,

R5F10AGFLNA, R5F10AGGLNA

Grade K R5F10AGAKNA, R5F10AGCKNA, R5F10AGDKNA, R5F10AGEKNA,

R5F10AGFKNA, R5F10AGGKNA

Grade Y R5F10AGAYNA, R5F10AGCYNA, R5F10AGDYNA, R5F10AGEYNA,

R5F10AGFYNA, R5F10AGGYNA

64-pin plastic LQFP Grade L R5F10ALCCLFB, R5F10ALDCLFB, R5F10ALECLFB, R5F10ALFCLFB,
R5F10ALGCLFB
Grade K R5F10ALCCKFB, R5F10ALDCKFB, R5F10ALECKFB,

R5F10ALFCKFB, R5F10ALGCKFB

Grade Y R5F10ALCYFB, R5F10ALDYFB, R5F10ALEYFB, R5F10ALFYFB,
R5F10ALGYFB
80-pin plastic LQFP Grade L R5F10AMECLFB, R5F10AMFCLFB, R5F10AMGCLFB
Grade K R5F10AMECKFB, R5F10AMFCKFB, R5F10AMGCKFB
Grade Y R5F10AMEYFB, R5F10AMFYFB, R5F10AMGYFB
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CHAPTER 2 PIN FUNCTIONS

2.1 Pin Function List

Pin I/0O buffer power supplies depend on the product. Table 2-1 shows the relationship between these power supplies
and the pins. EVop indicates EVobpo and EVbb1.

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

(1) 20-pin, 30-pin, 32-pin, and 48-pin products

Power Supply Corresponding Pins
Voo All pins

(2) 64-pin products

Power Supply Corresponding Pins
EVooo « Port pins other than P33, P34, P80 to P87, P90 to P96 N°t¢, P121 to P124, and P137
Voo « P33, P34, P80 to P87, P90 to P96 N°t P121 to P124, and P137
» Pins other than port pins

Note In R5F10PLE, R5F10PLF, R5F10BLC, R5F10BLD, R5F10BLE, R5F10BLF, R5F10BLG, R5F10ALF, and

R5F10ALG, the power supply for P96 is EVooo. In RSF10ALC, R5F10ALD, and R5F10ALE, the power supply for
P92 to P97 is EVbpo.

(3) 80-pin products

Power Supply Corresponding Pins
EVooo « Port pins other than P33, P34, P80 to P87, P90 to P97 N°t¢, P121 to P124, and P137
Voo « P33, P34, P80 to P87, P90 to P97 N°t p121 to P124, and P137
¢ Pins other than port pins

Note In R5F10PME, R5F10PMF, R5F10BME, R5F10BMF, R5F10BMG, R5F10AME, R5F10AMF, and R5F10AMG, the
power supply for P96 and P97 is EVono.
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(4) 100-pin products

Power Supply Corresponding Pins
EVooo, EVop1 e Port pins other than P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124,
and P137
Vop * P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124, and P137
¢ Pins other than port pins

The products are classified into the following five groups according to the product type, pin count, and code flash
memory size.

Group A: RL78/F13 (LIN incorporated) products with 20, 30, 32, 48, or 64 pins and 16 Kbytes to 64 Kbytes of code
flash memory

Group B: RL78/F13 (LIN incorporated) products with 48 or 64 pins and 96 Kbytes to 128 Kbytes of code flash memory
or with 80 pins and 64 Kbytes to 128 Kbytes of code flash memory

Group C: RL78/F13 (CAN and LIN incorporated) products with 30, 32, 48, 64, or 80 pins and 32 Kbytes to 128 Kbytes
of code flash memory

Group D: RL78/F14 products with 30, 32, 48, 64, or 80 pins and 48 Kbytes to 96 Kbytes of code flash memory

Group E: RL78/F14 products with 48, 64, or 80 pins and 128 Kbytes to 256 Kbytes of code flash memory or with 100
pins and 64 Kbytes to 256 Kbytes of code flash memory

This subchapter describes the 100-pin products of RL78/F14 and the 80-pin products of RL78/F13 (CAN and LIN
incorporated) as examples.
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2.1.1 RL78/F14 100-pin products

(1/2
Function 110 Function After Reset Alternate Function
Name
P00 /10 Port 0 Input port (TIO5)/(TO05)/INTP9
PO1 Use of an on-chip pull-up resistor can be specified by a software setting. (TI04)/(TO04)
P02 (T106)/(TO06)
P03 (RTC1HZ)
P10 110 Port 1 Input port TI13/TO13/TRJO0/SCK10/SCL10/
Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input LTXD1/CTXDO
P11 buffer. TI12/TO12/(TRDIOBO0)/S110/
Use of an on-chip pull-up resistor can be specified by a software setting. SDA10/RXD1/LRXD1/CRXD0
P12 Output from P10 to P17 can be set to N-ch open-drain output. TI11/TO11/(TRDIODO)/INTP5/
For input to P10, P11, P13, P14, P16, and P17, the threshold level can SO10/TXD1/SNZOUT3
P13 be specified. TI04/TO04/TRDIOAO/TRDCLKO/
S101/SDAO1/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO1/
SCLO1/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO)/SO00/TXDO0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/S100/
SDAOO/RXDO/TOOLRXD
P17 TI00/TO00/TRDIOB1/SCKO0/
SCLOO/INTP3
P30 110 Port 3 Input port TI01/TO01/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 TI16/TO16/INTP7
533 specified by a software setting. Aralod AV JANIO
For input to P30, the threshold level can be specified. ne; og input REFP
P34 por AVReFM/ANI1
P40 1/0 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIO0/NCOUTO/
For input to P43, the threshold level can be specified. SNZOUT2
P42 (LTXDO)
P43 (LRXDO)
P44 (TI07)/(TOO07)
P45 (TI10)/(TO10)
P46 (T2)/(TO12)
P47 INTP13
P50 110 Port 5 Input port (SSI01)/(INTP3)
P51 Input of P54 can be set to TTL input buffer. (SO01)/INTP11
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 (TI3)/(TO13)
P56 (TI15)/(TO15)/(SNZOUT1)
P57 (TI7)(TO17)/(SNZOUTO)
P60 /10 Port 6 Input port (SCKO00)/(SCL00)
P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDA00)/(RXDO0)
P62 Use of an on-chip pull-up resistor can be specified by a software setting. (SO00)/(TXDO)/SCLAO
Output from P60 to P63 can be set to N-ch open-drain output.
P63 (SSI100)/SDAAO
For input to P60 to P63, the threshold level can be specified.
P64 (TI14)/(TO14)/(SNZOUT3)
P65 (TI16)/(TO16)/(SNZOUT2)
P66 (T100)/(TOO00)
P67 (T102)/(TO02)

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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CHAPTER 2 PIN FUNCTIONS

2/2
Function 110 Function After Reset Alternate Function (
Name
P70 /10 Port 7 Analog input | ANI26/KRO/TI115/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/TI17/TO17/INTP6/
Use of an on-chip pull-up resistor can be specified by a software setting. SCK11/SCL11/SNZOUT5
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
P73 specified. ANI29/KR3/(CRXD0)/SSI11/
SNzOUT7
P74 ANI30/KR4/(SO10)/(TXD1)
P75 Input port KR5/(S110)/(RXD1)
P76 KR6/(SCK10)
P77 KR7/(SSI10)/INTP12
P80 110 Port 8 Analog input | ANI2/ANOO
P81 P80 to P87 can be set to analog input. port ANI3/IVCMPOO
P82 ANI4/IVCMPO1
P83 ANI5/IVCMP02
P84 ANI6/IVCMP03
P85 ANI7/IVREFOQ
P86 ANI8
P87 ANI9
P90 1/0 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 1/0 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 by ANI20
a software setting.
P103 For input to P107, the threshold level can be specified. ANI21
P104 ANI22
P105 ANI23
P106 Input port (LTXD1)
P107 (LRXD1)
P120 110 Port 12 Analog input | ANI25/TI07/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SO01/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
Output from P120 can be set to N-ch open-drain output.
P124 For input to P125, the threshold level can be specified. XT2/EXCLKS
P125 /10 Analog input | ANI24/TI03/TO03/TRDIOBO/
port SSI01/INTP1/SNZOUT1
P126 Input port (TI01)/(TOO1)
P127 (T103)/(TOO03)
P130 Output Port 13 Output port | RESOUT
P137 Input Input port INTPO
P140 110 Port 14 Input port PCLBUZ0
Use of an on-chip pull-up resistor can be specified by a software setting.
P150 110 Port 15 Input port (SSI11)
P151 Use of an on-chip pull-up resistor can be specified by a software setting. (So11)
For input to P150, P152, and P153, the threshold level can be specified.
P152 (SI11)
P153 (SCK11)
P154 (SNZOUT7)
P155 (SNZOUTS6)
P156 (SNZOUT5)
P157 (SNZOUT4)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/0O redirection
registers (PIOR).
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CHAPTER 2 PIN FUNCTIONS

2.1.2 RL78/F13 (CAN and LIN incorporated) 80-pin products

1/2
Function 110 Function After Reset Alternate Function :
Name
P00 /10 Port 0 Input port (TI05)/(TOO5)/INTP9
PO1 Use of an on-chip pull-up resistor can be specified by a software setting. (TI04)/(TO04)
P02 (T106)/(TO06)
P10 110 Port 1 Input port TI13/TO13/TRJO0/SCK10/SCL10/
Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input buffer. CTXDO
P11 Use of an on-chip pull-up resistor can be specified by a software setting. TI12/TO12/(TRDIOBO0)/SI110/
Output from P10 to P17 can be set to N-ch open-drain output. SDA10/RXD1/CRXDO
P12 For input to P10, P11, P13, P14, P16, and P17, the threshold level can be TIM1/TO11/(TRDIODO)/INTPS/
specified. SO10/TXD1/SNZOUT3
P13 TI04/TO04/TRDIOAO/TRDCLKO/
S101/SDA01/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO1/
SCLO1/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO)/SO00/TXDO0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/S100/
SDAO0/RXDO/TOOLRXD
P17 TI00/TO00/TRDIOB1/SCKO00/
SCLOO/INTP3
P30 110 Port 3 Input port TI01/TO01/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. STOPST/(INTP2)
P32 For input to P30 to P32, use of an on-chip pull-up resistor can be specified INTP7
by a software setting.
P33 For input to P30, the threshold level can be specified. Analog input | AVREFP/ANIO
P34 port AVREFM/ANI1
P40 1/0 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIO0/SNZOUT2
P42 For input to P43, the threshold level can be specified. (LTXDO)
P43 (LRXDO)
P44 (TI07)/(TOO07)
P45 (TI10)/(TO10)
P46 (TM2)/(TO12)
P47 —
P50 /10 Port 5 Input port (SSI01)/(INTP3)
P51 Use of an on-chip pull-up resistor can be specified by a software setting. (SO01)/INTP11
P52 For input to P50 and P52 to P54, the threshold level can be specified. (SCKO1) (STOPST)
P53 Input of P54 can be set to TTL input buffer. (SI01)INTP10
P54 (TI11)(TO11)/SSI10
P55 (TIM3)/(TO13)
P56 (SNZOUTH1)
P57 (SNZOUTO)
P60 110 Port 6 Input port (SCKOO) (SCLO0)
P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDA00)/(RXDO0)
P62 Use of an on-chip pull-up resistor can be specified by a software setting. (SO00)/(TXDO)/SCLAO
o3 Out;')ut from P60 to P63 can be set to N-ch open-drain o.utput. (SSIOO)/SDAAO
For input to P60 to P63, the threshold level can be specified.
P64 (SNZOUT3)
P65 (SNZOUT2)
P66 (T100)/(TOO00)
P67 (T102)/(TO02)

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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CHAPTER 2 PIN FUNCTIONS

(2/2
Function 110 Function After Reset Alternate Function
Name
P70 110 Port 7 Input port KRO/INTP8/SI11/SDA11/
Input of P70, P71, and P73 can be set to TTL input buffer. SNZOUT4
P71 Use of an on-chip pull-up resistor can be specified by a software setting. KR1/INTP6/SCK11/SCL11/
Output from P70 to P72 can be set to N-ch open-drain output. SNZOUT5
P72 For input to P70, P71, P73, and P75 to P77, the threshold level can be KR2/(CTXDO0)/SO11/SNZOUT6
P73 specified. KR3/(CRXD0)/SSI11/SNZOUT7?
P74 KR4/(SO10)/(TXD1)
P75 KR5/(SI110)/(RXD1)
P76 KR6/(SCK10)
P77 KR7/(SSI10)
P80 110 Port 8 Analog input | ANI2
P81 P80 to P87 can be set to analog input. port ANI3
P82 ANI4
P83 ANI5
P84 ANIB
P85 ANI7
P86 ANI8
P87 ANI9
P90 110 Port 9 Analog input | ANI10
P91 P90 to P97 can be set to analog input. port ANI11
P92 For P96 and P97, use of an on-chip pull-up resistor can be specified by a ANI12
o3 software setting. ANI3
P94 ANI14
P95 ANI15
P96 ANI26
P97 ANI27
P120 110 Port 12 Analog input | ANI25/T107/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SO01/INTP4
P121 Input P120 and P125 can be set to analog input. Input port X1
P122 For P120, P125, and P126, 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
For input to P125, the threshold level can be specified.
P125 110 Analog input | ANI24/T103/TO03/TRDIOBO/
port 'SSI01/INTP1/SNZOUT1
P126 Input port (TI01)/(TOO01)
P130 Output Port 13 Output port | RESOUT
P137 Input Input port INTPO
P140 110 Port 14 Input port PCLBUZ0
Use of an on-chip pull-up resistor can be specified by a software setting.

Remark Functions in parentheses in the above table can be assigned via

registers (PIOR).

settings in the peripheral 1/O redirection
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CHAPTER 2 PIN FUNCTIONS

2.1.3 RL78/F13 (LIN incorporated) 80-pin products

(1/2
Function 110 Function After Reset Alternate Function
Name
P00 110 Port 0 Input port (TI05)/(TOO5)/INTP9
PO1 Use of an on-chip pull-up resistor can be specified by a software setting. (TI04)/(TO04)
P02 (T106)/(TO06)
P10 110 Port 1 Input port TI13/TO13/TRJO0/SCK10/SCL10
P11 Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input buffer. TI12/TO12/(TRDIOB0)/SI10/
Use of an on-chip pull-up resistor can be specified by a software setting. SDA10/RXD1
P12 Output from P10 to P17 can be set to N-ch open-drain output. TI11/TO11/(TRDIODO)/INTP5/
For input to P10, P11, P13, P14, P16, and P17, the threshold level can be SO10/TXD1/SNZOUT3
P13 specified. TI04/TO04/TRDIOAO/TRDCLKO/
S101/SDA01/LTXDO
P14 TI06/TO06/TRDIOCO/SCKOT/
SCLO1/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO)/SO00/TXDO0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/S100/
SDAOO/RXDO/TOOLRXD
P17 TI0O/TO00/TRDIOB1/SCKO0/
SCLOO/INTP3
P30 110 Port 3 Input port TI01/TO01/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. STOPST/(INTP2)
P32 For input to P30 to P32, use of an on-chip pull-up resistor can be specified INTP7
by a software setting.
P33 For input to P30, the threshold level can be specified. Analog input | AVREFP/ANIO
P34 port AVREFM/ANI
P40 1/0 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIO0/SNZOUT2
P42 For input to P43, the threshold level can be specified. (LTXDO)
P43 (LRXDO)
P44 (TI07)/(TOO07)
P45 (TI10)/(TO10)
P46 (TM2)/(TO12)
P47 —
P50 110 Port 5 Input port (SSIOT)/(INTP3)
P51 Use of an on-chip pull-up resistor can be specified by a software setting. (SO01)/INTP11
P52 For input to P50 and P52 to P54, the threshold level can be specified. (SCKO1) (STOPST)
P53 Input of P54 can be set to TTL input buffer. (SI01)INTP10
P54 (TIM1)/(TO11)/SSI10
P55 (TI3)/(TO13)
P56 (SNZOUT1)
P57 (SNZOUTO)
P60 110 Port 6 Input port (SCKOO) (SCLO0)
P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDA00)/(RXDO0)
P62 Use of an on-chip pull-up resistor can be specified by a software setting. (SO00)/(TXDO)/SCLAO
Output from P60 to P63 can be set to N-ch open-drain output.
Pes For input to P60 to P63, the threshold level can be specified. (SSIOO)/SDAAO
P64 (SNZOUT3)
P65 (SNZOUT2)
P66 (T100)/(TOO00)
P67 (T102)/(TO02)

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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(212
Function 110 Function After Reset Alternate Function
Name
P70 110 Port 7 Input port KRO/INTP8/SI11/SDA11/SNZOUT4
P71 Input of P70, P71, and P73 can be set to TTL input buffer. KR1/INTP6/SCK11/SCL11/
Use of an on-chip pull-up resistor can be specified by a software setting. SNZOUT5
P72 Output from P70 to P72 can be set to N-ch open-drain output. KR2/SO11/SNZOUT6
P73 For input to P70, P71, P73, and P75 to P77, the threshold level can be KR3/SSI11/SNZOUT7
P74 specified. KR4/(SO10)/(TXD1)
P75 KR5/(SI110)/(RXD1)
P76 KR6/(SCK10)
P77 KR7/(SSI10)
P80 1/0 Port 8 Analog input | ANI2
P81 P80 to P87 can be set to analog input. port ANI3
P82 ANI4
P83 ANI5
P84 ANI6
P85 ANI7
P86 ANI8
P87 ANI9
P90 110 Port 9 Analog input | ANI10
P91 P90 to P97 can be set to analog input. port ANI11
P92 For P96 and P97, use of an on-chip pull-up resistor can be specified by a ANI12
o3 software setting. ANI3
P94 ANI14
P95 ANI15
P96 ANI26
P97 ANI27
P120 110 Port 12 Analog input | ANI25/T107/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SO01/INTP4
P121 Input P120 and P125 can be set to analog input. Input port X1
P122 For P120, P125, and P126, 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. XT2EXCLKS
For input to P125, the threshold level can be specified.
P125 110 Analog input | ANI24/T103/TO03/TRDIOBO/
port SSI01/INTP1/SNZOUT1
P126 Input port (TI01)/(TO01)
P130 Output Port 13 Output port | RESOUT
P137 Input Input port INTPO
P140 110 Port 14 Input port PCLBUZ0
Use of an on-chip pull-up resistor can be specified by a software setting.

Remark Functions in parentheses in the above table can be assigned via

registers (PIOR).

settings in the peripheral I/O redirection
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CHAPTER 2 PIN FUNCTIONS

2.1.4 Pins for each product (pins other than port pins)

This subchapter shows the pins other than the ports shown in tables 2-2 to 2-4 for each product.
v indicates the pin that is provided in the product and — indicates the pin that is not provided.

Table 2-2. List of RL78/F14 Pins Other than Port Pins (1/5)

Pin 110 Function Pin Count
Function 100- | 80- | 64- | 48 | 32- | 30-
pin pin pin pin pin pin
ANIO Input | A/D converter analog input (Voo connection) ~ ~ ~ N N N
AN Input N ~ N N N N
ANI2 Input N N N N N N
ANI3 Input N N N N N N
ANI4 Input N N N N N N
ANI5 Input N ~ N N N N
ANI6 Input N N N N N N
ANI7 Input N N N N N N
ANI8 | Input v v v v — J
ANI9 Input x/ R x/ R — R
ANI10 | Input v v v v — | =
ANI11 | Input v v v v — | =
ANIM2 | Input V \ V N — —
ANI13 | Input V N N — — _
ANI14 Input d \ d — _ _
ANI15 Input d \ d — _ _
ANI16 Input N \Note | \[Note1| __ - o
ANI17 Input N Notet | _ - B
ANI18 Input v — — — _ _
ANI19 Input v — — — _ _
ANI20 Input \ — — — _ _
ANI21 Input \ — — — _ _
ANI22 Input v — — — _ _
ANI23 Input v — — — _ _
ANI24 Input | A/D converter analog input (EVoo connection) N ~ ~ N N N
ANI25 Input N N N N N N
ANI26 Input N N N | Netet | _
ANI27 Input N N | Netet | o
ANI28 Input N yNote1| | yNote1| __ _
ANI29 Input N Notet | _ - B
ANI30 Input N | yNotet| __ _ _ -
IVCMPOO | Input | Comparator analog voltage input V V V J J N
IVCMPO1 | Input N N N N N N
IVCMPO2 | Input N N N N N N
IVCMPO3 | Input N N N N N N
IVREFO | Input | Comparator reference voltage input J v J v J J
Note 1. Provided only in Group E products.
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Table 2-2. List of RL78/F14 Pins Other than Port Pins (2/5)

Pin /10 Function Pin Count
Function 100- | 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
pin
KRO Input | Key interrupt input v N N ~ ~ N
KR1 Input N N N N N N
KR2 | Input N J N N N N
KR3 | Input N J N N N N
KR4 Input N N N N N N
KR5 Input v N v N N N
KR6 Input v N v N — N
KR7 Input v N v N N
ANOO Output | D/A converter output v N v N N N
VCOUTO Output | Comparator output N ~ ~ ~ ~ N
TI00 Input | 16-bit timer 00 input N N ~ N N N
TIO1 Input | 16-bit timer 01 input (8-bit mode available) \ V \ V N N
TI02 Input | 16-bit timer 02 input N N ~ N N N
TIO3 Input | 16-bit timer 03 input (8-bit mode available) \ v \ v v v
TI04 Input 16-bit timer 04 input N N N N N N
TIO5 Input | 16-bit timer 05 input v N N ~ ~ N
TI06 Input | 16-bit timer 06 input N N N N N N
TIO7 Input | 16-bit timer 07 input v N N ~ ~ N
TI10 Input | 16-bit timer 10 input v N N N N N
TI1 Input | 16-bit timer 11 input (8-bit mode available) \ v \ v v v
T2 Input | 16-bit timer 12 input v N N ~ ~ N
T3 Input | 16-bit timer 13 input (8-bit mode available) \ V \ V V V
T4 Input | 16-bit timer 14 input v \/Note1 |  Note1 | + Note1 — —
TI5 Input | 16-bit timer 15 input v \/Note1 |  Note1 | + Note1 — —
TH6 Input | 16-bit timer 16 input v \/Note1 |  Note1 | + Note1 — —
TH7 Input | 16-bit timer 17 input N \Note1 | y Note1 | + Note1 _ _
TOO00 Output | 16-bit timer 00 output N N N N N N
TOO1 Output | 16-bit timer 01 output (8-bit mode available) \ V \ V V \/
TO02 Output | 16-bit timer 02 output v N N ~ ~ N
TOO03 Output | 16-bit timer 03 output (8-bit mode available) \ V \ V V \/
TO04 Output | 16-bit timer 04 output v N v N N N
TO05 Output | 16-bit timer 05 output v N v N N N
TO06 Output | 16-bit timer 06 output v N v N N N
TOO07 Output | 16-bit timer 07 output v N N ~ ~ N
TO10 Output | 16-bit timer 10 output N N ~ N N N
TO11 Output | 16-bit timer 11 output (8-bit mode available) \ V \ V V \/
TO12 Output | 16-bit timer 12 output v N v N N N
TO13 Output | 16-bit timer 13 output (8-bit mode available) \ v \ v v v
TO14 Output | 16-bit timer 14 output v \/Note1 |  Note1 | + Note1 — —
TO15 Output | 16-bit timer 15 output v \/Note1 |  Note1 | + Note1 — —
TO16 Output | 16-bit timer 16 output N \Note1 | { Note1 | + Note1 _ _
TO17 Output | 16-bit timer 17 output v \Note1 |  Note1 | + Note1 — —
Note 1. Provided only in Group E products.
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Table 2-2. List of RL78/F14 Pins Other than Port Pins (3/5)

Pin 110 Function Pin Count
Function 100- | 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
pin
TRJIOO 110 Timer RJ input/output v N v N N N
TRJOO Output | Timer RJ output v N v N N N
TRDCLKO | Input | Timer RD external clock input v N v N N N
TRDIOAO 110 Timer RDO input/output v N v N N N
TRDIOBO 1/0 v N v N N N
TRDIOCO 1/0 v N v N N N
TRDIODO 1/0 v N v N N N
TRDIOA1 110 Timer RD1 input/output v N v N N N
TRDIOB1 1/0 \ v \ v v v
TRDIOC1 1/0 \ v \ v v v
TRDIOD1 1/0 v N v N N N
RXDO Input | Serial data input to UARTO v N v N N N
RXD1 Input | Serial data input to UART1 \ v \ v v v
TXDO Output | Serial data output from UARTO \ v \ v v v
TXD1 Output | Serial data output from UART1 \ v \ v v v
SCLAO 110 Clock input/output for IICAQ \ v \ v v —
SCL00 Output | Clock output from simplified 12C \ v \ v v v
SCLO1 Output \ v \ v v v
SCL10 Output \ v \ v v v
SCL11 Output \ v \ v — —
SDAAO 110 Serial data input/output for IICAQ v N v N N —
SDA0O 110 Serial data input/output for simplified 12C v N v N N N
SDAO1 110 \ v \ v v v
SDA10 110 \ v \ v v v
SDA11 110 v N v N — —
SCK00 110 | Clock input/output for CSI00 N N N N N N
SCKO1 I/0 | Clock input/output for CSI01 N N N N N N
SCK10 /O | Clock input/output for CSI10 N N N N N N
SCK11 I/0 | Clock input/output for CSI11 N N N N - -
S100 Input | Serial data input to CSI00 v N v N N N
Sl01 Input | Serial data input to CSI01 v N v N N N
SI0 Input | Serial data input to CSI10 v N v N N N
Si1 Input | Serial data input to CSI11 \ v \ v —
S000 Output | Serial data output from CSI00 \ v \ v v v
S001 Output | Serial data output from CSI01 v N v N N N
SO10 Output | Serial data output from CSI10 v N v N N N
SO Output | Serial data output from CSI11 \ v \ v — —
SSI00 Input | Slave select input to CSI00 (SPI00) \ v \ v v v
Ssio1 Input | Slave select input to CSI101 (SPI01) \ v \ v v v
Ssi0 Input | Slave select input to CSI10 (SPI10) \ v \ — — —
SSI1 Input | Slave select input to CSI11 (SPI11) \ v \ v — —
CRXDO Input | Serial data input to CAN \ v \ v v
CTXDO Output | Serial data output from CAN \ v \ v v
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<R> Table 2-2. List of RL78/F14 Pins Other than Port Pins (4/5)
Pin /10 Function Pin Count
Function 100- | 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
pin
LRXDO Input | Serial data input to LIN v N v N N N
LRXD1 Input V| Unetet | yNeted | yNeter | _
LTXDO Output | Serial data output from LIN v N v N N N
LTXD1 | Output V| Unetet | yNeted | yNeter | _
INTPO Input | External interrupt input v N v N N N
INTP1 Input v N v N N N
INTP2 Input v N v N N N
INTP3 Input v N v N N N
INTP4 Input \ v \ v v v
INTP5 Input \ v \ v v v
INTP6 Input v v v v — —
INTP7 Input v v v v — —
INTP8 Input v y v y — —
INTP9 Input v y v y — —
INTP10 Input v y v — — —
INTP11 Input v y v — — —
INTP12 Input v VNotet | yNoted | — —
INTP13 Input \ \/ Note 1 — — — —
PCLBUZO | Output | Clock output/buzzer output 0 \ v \ v — —
RESOUT | Output | Reset output \ v \ v — —
STOPST | Output | STOP status output v N v N — —
SNZOUTO | Output | SNOOZE status output v N v N N N
SNZOUT1 | Output N N N N N N
SNZOUT2 | Output N N N N N N
SNZOUT3 | Output N N N N N N
SNZOUT4 | Output N N N N _ _
SNZOUT5 | Output v N v N — —
SNZOUT6 | Output N N N N _ _
SNZOUT7 | Output v N v N — —
RTC1HZ | Output | Real-time clock correction clock (1 Hz) output \ V \ V V V
EXCLK Input | External clock input for main system clock v N v N N N
EXCLKS Input | External clock input for subsystem clock v N v N — —
X1 — Resonator connection for main system clock \ v \ v v v
X2 — J N J N N
XTqNote3 — Resonator connection for subsystem clock \ V \ V — —
XToNote 3 . N v \ v — —
RESET Input | External reset input \ v \ v v
REGC — Regulator output stabilization capacitance connection for internal \ v \ v v v
operation. Connect to Vss via the capacitor (0.47 to 1 pF).
<R> VoD — Positive power supply for the P33, P34, P80 to P87, P90 to P97 Note 2, v N v N N N
P100 to P105, P121 to P124, P137, and RESET pins
Notes 1. Provided only in Group E products.
2. In products of Groups A to D, the positive power supply for P96 and P97 is EVboo.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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Table 2-2. List of RL78/F14 Pins Other than Port Pins (5/5)

Pin /10 Function Pin Count
Function 100- | 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
pin
EVbbo — Positive power supply for the pins that are not connected to Vbp v N \ — — —
EVoD1 — \ — — — — —
AVREFP Input | A/D converter reference voltage (+ side) input \ V \ V V V
AVREFM Input | A/D converter reference voltage (- side) input \ V \ V V \/
Vss — Ground potential for the P33, P34, P80 to P87, P90 to P97, P100 to P105, \ v \ v v v
P121 to P124, P137, and RESET pins
EVsso — Ground potential for the pins that are not connected to Vss \ v \ — — —
EVssi — N — — _ _ _
TOOLRXD | Input | UART reception pin for the external device connection used during flash v N v N N N
memory programming
TOOLTXD | Output | UART transmission pin for the external device connection used during \ v \ v v v
flash memory programming
TOOLO I/0 | Data input/output for flash memory programmer/debugger \ V \ V V V
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Table 2-3. List of RL78/F13 (CAN and LIN incorporated) Pins Other than Port Pins (1/4)

Pin 110 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
ANIO Input | A/D converter analog input (Vbp connection) \ v \ \ \
ANI1 Input \ v \ \ \
ANI2 Input v N v v v
ANI3 Input v N v v v
ANI4 Input \ v \ \ \
ANI5 Input \ v \ \ \
ANIB Input v N v v v
ANI7 Input v N v v v
ANI8 Input \ v \ — \
ANI9 Input \ v \ — \
ANI10 Input v N v — —
ANI11 Input v N v —
ANI12 Input \ v \ — —
ANI13 Input N ~ — — _
ANI14 Input N N _ _ _
ANI15 Input v N — — —
ANI24 Input | A/D converter analog input (EVbb connection) \ v \ \ \
ANI25 Input \ v \ \ \
ANI26 Input v N — — —
ANI27 Input v — — — —
KRO Input | Key interrupt input \ v \ \ \
KR1 Input \ v \ \ \
KR2 Input v N v v v
KR3 Input v N v v v
KR4 Input \ v \ \ \
KR5 Input \ v \ \ \
KR6 Input v N v — v
KR7 Input v N v — v
TI00 Input | 16-bit timer 00 input \ v \ \ \
TIO1 Input | 16-bit timer 01 input (8-bit mode available) \ v \ \ \
TI02 Input | 16-bit timer 02 input v N v v v
TIO3 Input | 16-bit timer 03 input (8-bit mode available) \ V \ \ \
TI04 Input | 16-bit timer 04 input \ v \ \ \
TIO5 Input | 16-bit timer 05 input \ v \ \ \
TI06 Input | 16-bit timer 06 input v N v v v
TI07 Input | 16-bit timer 07 input v N v v v
TI10 Input | 16-bit timer 10 input \ v \ \ \
TI11 Input | 16-bit timer 11 input (8-bit mode available) \ v \ \ \
TI12 Input | 16-bit timer 12 input v N v v v
T3 Input | 16-bit timer 13 input (8-bit mode available) \ V \ \ \
TO00 Output | 16-bit timer 00 output \ v \ \ \
TOO1 Output | 16-bit timer 01 output (8-bit mode available) \ v \ \ \
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Table 2-3. List of RL78/F13 (CAN and LIN incorporated) Pins Other than Port Pins (2/4)

Pin 110 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
TO02 Output | 16-bit timer 02 output v N v v v
TOO03 Output | 16-bit timer 03 output (8-bit mode available) \ V \ \ \
TO04 Output | 16-bit timer 04 output v N v v v
TOO05 Output | 16-bit timer 05 output \ v \ \ \
TO06 Output | 16-bit timer 06 output \ v \ \ \
TOO07 Output | 16-bit timer 07 output \ v \ \ \
TO10 Output | 16-bit timer 10 output v N v v v
TO11 Output | 16-bit timer 11 output (8-bit mode available) \ v \ \ \
TO12 Output | 16-bit timer 12 output \ v \ \ \
TO13 Output | 16-bit timer 13 output (8-bit mode available) \ v \ \ \
TRJIOO /0 | Timer RJ input/output \ v \ \ \
TRJOO Output | Timer RJ output v N v v v
TRDCLKO | Input | Timer RD external clock input \ v \ \ \
TRDIOAO /0 | Timer RDO input/output \ v \ \ \
TRDIOBO 110 \ v \ \ \
TRDIOCO 110 v N v v v
TRDIODO 110 v N v v v
TRDIOA1 /0 | Timer RD1 input/output v N v v v
TRDIOB1 110 \ v \ \ \
TRDIOC1 110 v N v v v
TRDIOD1 110 v N v v v
RXDO Input | Serial data input to UARTO v N v v v
RXD1 Input | Serial data input to UART1 v N v v v
TXDO Output | Serial data output from UARTO \ v \ \ \
TXD1 Output | Serial data output from UART1 v N v v v
SCLAO 110 Clock input/output for IICAQ v N v v
SCL0O Output | Clock output from simplified 12C v N v v v
SCLO1 Output \ v \ \ \
SCL10 Output \ v \ \ \
SCL11 Output \ v \ — —
SDAAO 110 Serial data input/output for ICAQ v N v v —
SDA0O 110 Serial data input/output for simplified 12C \ v \ \ \
SDAO01 110 \ v \ \ \
SDA10 110 \ v \ \ \
SDA11 110 \ v \ — —
SCK00 /0 | Clock inputioutput for CSI00 N N N N N
SCKO1 110 | Clock inputioutput for CSIO1 N N N N N
SCK10 110 | Clock input/output for CSI10 N N N N N
SCK11 110 | Clock input/output for CSI11 N N N — —
SI00 Input | Serial data input to CSI00 v N v v v
SI01 Input | Serial data input to CSI01 v N v v v
SI10 Input | Serial data input to CSI10 v N v v v
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Table 2-3. List of RL78/F13 (CAN and LIN incorporated) Pins Other than Port Pins (3/4)

Pin 110 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
SI11 Input | Serial data input to CSI11 v N v — —
S000 Output | Serial data output from CSI00 v N v v v
S001 Output | Serial data output from CSI01 v N v v v
S010 Output | Serial data output from CSI10 \ v \ \ \
SO11 Output | Serial data output from CSI11 \ v \ — —
SSI00 Input | Slave select input to CSI00 (SPI00) \ v \ \ \
Ssio1 Input | Slave select input to CSI01 (SP101) \ V \ \
Ssi0 Input | Slave select input to CSI10 (SPI10) \ v — — —
Ssi1 Input | Slave select input to CSI11 (SPI11) \ v \ — —
CRXDO Input | Serial data input to CAN \ v \ \ \
CTXDO Output | Serial data output from CAN \ v \ \ \
LRXDO Input | Serial data input to LIN v N v v v
LTXDO Output | Serial data output from LIN \ v \ \ \
INTPO Input | External interrupt input \ v \ \ \
INTP1 Input \ v \ \ \
INTP2 Input v N v v v
INTP3 Input v N v v v
INTP4 Input v N v v v
INTP5 Input \ v \ \ \
INTP6 Input v N v — —
INTP7 Input v N v — —
INTP8 Input v N v — —
INTP9 Input v N v — —
INTP10 Input \ v — — —
INTP11 Input v N — —
PCLBUZO | Output | Clock output/buzzer output 0 v N v — —
RESOUT | Output | Reset output v N v — —
STOPST | Output | STOP status output \ v \ — —
SNZOUTO | Output | SNOOZE status output \ v \ \ \
SNZOUT1 | Output N N N N N
SNZOUT2 | Output N N N N N
SNZOUT3 | Output N N N N N
SNZOUT4 | Output N N N — —
SNZOUT5 | Output N N N — —
SNZOUT6 | Output N N N — —
SNZOUT7 | Output v N v — —
RTC1HZ | Output | Real-time clock correction clock (1 Hz) output \ v \ \ \
EXCLK Input | External clock input for main system clock \ v \ \ \
EXCLKS Input | External clock input for subsystem clock \ v \ — —
X1 — Resonator connection for main system clock \ V \ \ \
X2 — \/ v \/ \/ \/
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Table 2-3. List of RL78/F13 (CAN and LIN incorporated) Pins Other than Port Pins (4/4)

Pin 110 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
XT qNote — Resonator connection for subsystem clock \ v \ — —
XT2N0(9 — \/ \/ \/ — —
RESET Input | External reset input v N v v v
REGC — Regulator output stabilization capacitance connection for internal operation. v N v v v
Connect to Vss via the capacitor (0.47 to 1 pF).
VoD — Positive power supply for the P33, P34, P80 to P87, P90 to P95, P121 to P124, Y N Y v Y
P137, and RESET pins
EVbpo — Positive power supply for the pins that are not connected to Vop \ v — — —
AVREFP Input | A/D converter reference voltage (+ side) input \ V \ \ \
AVREFM Input | A/D converter reference voltage (- side) input \ v \ \ \
Vss — Ground potential for the P33, P34, P80 to P87, P90 to P95, P121 to P124, P137, R N R v Y
and @' pins
EVsso — Ground potential for the pins that are not connected to Vss v N — — —
TOOLRXD | Input | UART reception pin for the external device connection used during flash memory \ v \ \ \
programming
TOOLTXD | Output | UART transmission pin for the external device connection used during flash \ v \ \ \
memory programming
TOOLO /O | Data input/output for flash memory programmer/debugger \ V \ \ \
Note Do not use the XT1 and XT2 pin functions in grade-Y products.
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Table 2-4. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (1/4)

Pin 110 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin | 20-pin
ANIO Input | A/D converter analog input (Vbb connection) \ V V \ \ \
ANI1 Input N N N N N N
ANI2 Input N N N N N N
ANI3 Input N N N N N N
ANI4 Input \ \/ V N N —
ANI5 Input \ N N N N —
ANI6 Input v \/ N v y _
ANI7 Input v V N v \ _
ANI8 Input \ N v — N —
ANI9 Input \ N v — N —
ANI10 Input \ N N — _ _
ANI11 Input \ N N — _ _
ANI12 Input N \/ Note1 | +/ Note 1 _ _ _
ANI13 Input N +/ Note 1 _ _ _ _
ANI14 Input N +/ Note 1 _ _ _ _
ANI15 Input N +/ Note 1 _ _ _ _
ANI24 Input | A/D converter analog input (EVbb connection) \ \Note1 | y[Note1 | __ — —
ANI25 Input N \/ Note1 | 4/ Note1 _ _ _
ANI26 Input N +/ Note 1 _ _ _ _
ANI27 Input v — — — — _
KRO Input | Key interrupt input v N N v v v
KR1 Input \ N N N N N
KR2 Input v V 3 J \/ —
KR3 Input \ N v Y N —
KR4 Input v V N v \ _
KR5 Input v V 3 J \/ —
KR6 Input v N N — \ —
KR7 Input \ N v — N —
TI00 Input | 16-bit timer 00 input v N N v v v
TIO1 Input | 16-bit timer 01 input (8-bit mode available) \ v v Y Y N
TI02 Input | 16-bit timer 02 input v N N v v v
TIO3 Input | 16-bit timer 03 input (8-bit mode available) \ V V \ \ \
TI04 Input | 16-bit timer 04 input v v N N N N
TI05 Input | 16-bit timer 05 input v v N N N N
TI06 Input | 16-bit timer 06 input v N N v v v
TI07 Input | 16-bit timer 07 input v N N v v v
TIMO Input | 16-bit timer 10 input v \/ Note1 | +/ Note 1 _ _ _
<R> T Input | 16-bit timer 11 input (8-bit mode available) \ \/ Note1 | / Note1 _ _ _
T2 Input | 16-bit timer 12 input v \/ Note1 | +/ Note 1 _ _ _
<R> T3 Input | 16-bit timer 13 input (8-bit mode available) \ \/ Note1 | +/ Note 1 _ — —
Note 1. Provided only in the products with 96 Kbytes or 128 Kbytes of ROM.
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Table 2-4. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (2/4)

Pin 110 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin | 20-pin
TO00 Output | 16-bit timer 00 output N N v N N v
TOO01 Output | 16-bit timer 01 output (8-bit mode available) v v \ v v N
TO02 Output | 16-bit timer 02 output N N v N N v
TOO03 Output | 16-bit timer 03 output (8-bit mode available) v v \ v v N
TO04 Output | 16-bit timer 04 output N N v N N v
TO05 Output | 16-bit timer 05 output v v v N N N
TO06 Output | 16-bit timer 06 output N N v N N v
TOO07 Output | 16-bit timer 07 output N v N N N N
TO10 Output | 16-bit timer 10 output ~ \/ Note1 | +/ Note1 — — —
TOM Output | 16-bit timer 11 output (8-bit mode available) ~ \/ Note1 | +/ Note1 _ — —
TO12 Output | 16-bit timer 12 output N \/ Note1 | / Note1 _ _ _
TO13 Output | 16-bit timer 13 output (8-bit mode available) ~ \/ Note1 | +/ Note 1 _ — —
TRJIOO /0 | Timer RJ input/output v N \ v N —
TRJOO Output | Timer RJ output N N v N N —
TRDCLKO | Input | Timer RD external clock input N N \ N \ \
TRDIOAO /0 | Timer RDO input/output N N v N N v
TRDIOBO 110 N N N N N N
TRDIOCO | 110 N N N N N N
TRDIODO 110 N N N N N N
TRDIOA1 1/10 Timer RD1 input/output v v v N N N
TRDIOB1 110 V V \ V V \
TRDIOC1 110 V V \ V V \
TRDIOD1 | 1/O N N J N J N
RXDO Input | Serial data input to UARTO v v \ v v \
RXD1 Input | Serial data input to UART1 N \ Note1 | / Note1 _ _ _
TXDO Output | Serial data output from UARTO v v \ v v \
TXD1 Output | Serial data output from UART1 N \/ Note1 | / Note1 _ _ _
SCLAO 110 Clock input/output for ICAO N \/ Note1 | / Note1 _ _ _
SCL0O Output | Clock output from simplified 12C N N v N N v
SCLO1 | Output N N N N N N
SCL10 Output N \/ Note1 | +/ Note1 _ _ _
SCL11 Output N \/ Note1 | +/ Note1 _ _ _
SDAAO 110 Serial data input/output for ICAO ~ \/ Note1 | +/ Note 1 _ — —
SDA00 /0 | Serial data input/output for simplified 12C v v \ v v N
SDAO1 110 V V \ V V \
SDA10 1/0 N \/ Note1 | +/ Note 1 _ o o
SDA11 1/0 N \/ Note1 | +/ Note 1 _ o o
'SCK00 110 | Clock input/output for CSI00 N N N N N N
'SCKO1 I/0 | Clock input/output for CSI01 N N N N N N
Note 1.  Provided only in the products with 96 Kbytes or 128 Kbytes of ROM.
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Table 2-4. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (3/4)

Pin /10 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin | 20-pin
SCK10 110 Clock input/output for CSI110 N \/Note1 | / Note1 _ _ _
SCK11 /10 Clock input/output for CSI11 N \/ Note1 | +/ Note 1 _ _ _
SI100 Input | Serial data input to CSI00 N N v N N N
S101 Input | Serial data input to CSI01 v N v ~ N N
SI10 Input | Serial data input to CSI10 N \/Note 1 | + Note 1 _ _ _
SI11 Input | Serial data input to CSI11 N \/Note 1 | + Note 1 _ _ _
S000 Output | Serial data output from CSI00 N N ~ N N N
SO01 Output | Serial data output from CSI01 v N v ~ ~ ~
SO10 Output | Serial data output from CSI10 N \/ Note1 | +/ Note1 _ _ _
SO11 Output | Serial data output from CSI11 ~ \/ Note1 | +/ Note 1 — — —
SSI100 Input | Slave select input to CSI00 (SPI00) v v v ~ ~ N
Ssi01 Input | Slave select input to CSI01 (SPI01) v v v ~ ~ N
ﬁ) Input | Slave select input to CSI10 (SPI10) N +/ Note 1 _ _ _ _
Ssi1 Input | Slave select input to CSI11 (SPI11) N \ Note1 [ +/ Note1 _ _ _
LRXDO Input | Serial data input to LIN v N N ~ N N
LTXDO Output | Serial data output from LIN v N v ~ ~ ~
INTPO Input | External interrupt input v N N N N N
INTP1 Input N N N N N N
INTP2 Input N N N N N N
INTP3 Input N N N N N N
INTP4 Input N N N N N N
INTP5 Input \/ v \ V N —
INTP6 Input v v v — — _
INTP7 Input v v v — — _
INTP8 Input N \/Note1 | +/ Note1 _ _ _
INTP9 Input N \/Note1 | +/ Note1 _ _ _
INTP10 Input N +/ Note 1 _ _ _ _
INTP11 Input N +/ Note 1 _ o o o
PCLBUZO | Output | Clock output/buzzer output 0 N N v — — —
RESOUT | Output | Reset output N N N — _ _
STOPST | Output | STOP status output N N N — — _
SNZOUTO | Output | SNOOZE status output v N N ~ N N
SNZOUT1 | Output N N N N N N
SNZOUT2 | Output \/ v \ V N —
SNZOUT3 | Output N N \ N N —
SNZOUT4 | Output y N \ — — —
SNZOUT5 | Output V N v — _ _
SNZOUT6 | Output v \/ \ — — —
SNZOUT7 | Output y N \ — — —
RTC1HZ | Output | Real-time clock correction clock (1 Hz) output N N \ N y y

Note 1. Provided only in the products with 96 Kbytes or 128 Kbytes of ROM.
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Table 2-4. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (4/4)

Pin /10 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin | 20-pin
EXCLK Input | External clock input for main system clock v v \ v v v
EXCLKS Input | External clock input for subsystem clock N N v — —
X1 — Resonator connection for main system clock V V \ V \/ \/
X2 — N N \ N N N
XT {Note — Resonator connection for subsystem clock v v \ — — —
XTzNote _ \/ \/ \/ - - -
RESET Input | External reset input N N v N N N
REGC — Regulator output stabilization capacitance connection for internal N N v N N N
operation. Connect to Vss via the capacitor (0.47 to 1 pF).
VoD — Positive power supply for the P33, P34, P80 to P87, P90 to P97, P100 v v \ v v v
to P105, P121 to P124, P137, and RESET pins
EVbpo — Positive power supply for the pins that are not connected to Vbp v v — — — —
AVREFP Input | A/D converter reference voltage (+ side) input V V \ V \/ \/
AVREFM Input | A/D converter reference voltage (- side) input v v \ v v v
Vss — Ground potential for the P33, P34, P80 to P87, P90 to P97, P100 to N N v N N N
P105, P121 to P124, P137, and RESET pins
EVsso — Ground potential for the pins that are not connected to Vss v v — — — —
TOOLRXD | Input | UART reception pin for the external device connection used during flash N N v N N N
memory programming
TOOLTXD | Output | UART transmission pin for the external device connection used during v v \ v v \
flash memory programming
TOOLO I/0 | Data input/output for flash memory programmer/debugger V V \ V V \
Note Do not use the XT1 and XT2 pin functions in grade-Y products.
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2.2 Description of Pin Functions

The pins provided depend on the product. See 1.5 Pin Configurations, for details. This subchapter describes the pin
functions of the 100-pin products of RL78/F 14 and the 80-pin products of RL78/F13 (CAN and LIN incorporated) as
examples.

2.2.1 P00 to P03 (Port 0)

P00 to P03 function as an I/O port. These pins also function as external interrupt request input, timer 1/O, and real-time
clock correction clock output. P03 is provided only in the 100-pin products of RL78/F14.

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

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

(1) Port mode
P00 to P03 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode register 0
(PMO).

(2) Control mode
P00 to P03 function as external interrupt request input, real-time clock correction clock output, and timer 1/0.

(a) INTP9
This is an external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.
(b) RTC1HZ
This is a real-time clock correction clock (1 Hz) output pin.
(c) TI04 to TI06
These are pins for inputting an external count clock/capture trigger to 16-bit timers.
(d) TO04 to TO06
These are timer output pins of 16-bit timers.

2.2.2 P10 to P17 (Port 1)

P10 to P17 function as an I/O port. These pins also function as external interrupt request input, real-time clock correction
clock output, serial interface data 1/O, clock 1/O, timer I/O, programming UART 1/0, SNOOZE status output, LIN serial data
1/0, and CAN serial data /0.

Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 1 (PU1).

For input to the P10, P11, P13, P14, P16, and P17 pins, a CMOS input buffer or a TTL input buffer can be selected using
the port input mode register 1 (PIM1).

For output from the P10 to P17 pins, CMOS output or N-ch open-drain output can be selected using the port output mode
register 1 (POM1).

For the P10, P11, P13, P14, P16, and P17 pins, the input threshold level can be specified using the port input threshold
control register 1 (PITHL1).

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

(1) Port mode
P10 to P17 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode register 1
(PM1).

(2) Control mode
P10 to P17 function as external interrupt request input, real-time clock correction clock output, serial interface data 1/0,
clock I/O, timer 1/0, programming UART 1/0, SNOOZE status output, LIN serial data I/0, and CAN serial data 1/O.
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(a) INTP3, INTP5
These are external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.

(b) RTC1HZ
This is a real-time clock correction clock (1 Hz) output pin.

(c) TXDO, TXD1
These are serial data output pins of the UARTO0 and UART1 serial interface.

(d) RXD0, RXD1
These are serial data input pins of the UARTO and UART1 serial interface.

(e) SCK00, SCKO01, SCK10
These are serial clock I/O pins of the CSI00, CSI01, and CSI10 serial interface.

(f) Sloo, Slo1, Si10
These are serial data input pins of the CSI00, CSI01, and CSI10 serial interface.

(g) SO00, SO10
These are serial data output pins of the CSIO0 and CSI10 serial interface.

(h) TI0O, TI02, TI04 to TI06, TI11 to TI13
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(i) TO00, TO02, TO04 to TO06, TO11 to TO13
These are timer output pins of 16-bit timers.

(j) SDA00, SDA01, SDA10
These are serial data I/0 pins of the simplified 12C serial interface.

(k) SCL00, SCL01, SCL10
These are serial clock I/0 pins of the simplified 12C serial interface.

(I) TRDIOAO, TRDIOBO, TRDIOCO, TRDIODO, TRDIOA1, TRDIOB1, TRDIOC1
These are timer I/O pins of timer RD.

(m) TRDCLKO
This is an external clock input pin of timer RD.

(n) TRJOO
This is a timer output pin of timer RJ.

(o) LTXDO, LTXD1
These are serial data output pins for the LIN. LTXD1 is provided only in the 100-pin products of RL78/F14.

(p) LRXDO, LRXD1
These are serial data input pins for the LIN. LRXD1 is provided only in the 100-pin products of RL78/F14.
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(q) CTXDO
This is a serial data output pins for the CAN.

(r) CRXDO
This is a serial data input pins for the CAN.

(s) TOOLTXD
This is a UART serial data output pin for the external device connection used during flash memory programming.

(t) TOOLRXD
This is a UART serial data input pin for the external device connection used during flash memory programming.

(u) SNZOUT3
This is a SNOOZE status output pin.

2.2.3 P30 to P34 (Port 3)

P30 to P34 function as an I/O port. These pins also function as A/D converter analog input, A/D converter reference
voltage input, external interrupt request input, serial interface slave select input, timer I/O, SNOOZE status output, and STOP
status output.

Only for P30 to P32, use of an on-chip pull-up resistor can be specified by pull-up resistor option register 3 (PU3).

For input to the P30 pin, a CMOS input buffer or a TTL input buffer can be selected using the port input mode register 3
(PIM3).

For the P30 pin, the input threshold level can be specified using the port input threshold control register 3 (PITHL3).

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

(1) Port mode
P30 to P34 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode register 3
(PM3).

(2) Control mode
P30 to P34 function as A/D converter analog input, A/D converter reference voltage input, external interrupt request input,
serial interface slave select input, timer 1/0, SNOOZE status output, and STOP status output.

(a) ANIO, ANI1
These are analog input pins of the A/D converter. For details, see 12.10 (5) Analog input (ANIn) pins.

(b) AVREFP
This is a reference voltage (+ side) input pin of the A/D converter.

(c) AVREFM
This is a reference voltage (- side) input pin of the A/D converter.

(d) INTP2, INTP7
These are external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.

(e) SSI00
This is a slave select input pin of the CSI00 (SPI00) serial interface.
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(f) TI01, TI14, TI16
These are pins for inputting an external count clock/capture trigger to 16-bit timers. TI14 and TI16 are provided
only in the 100-pin products of RL78/F14.

(g) TO01, TO14, TO16
These are timer output pins of 16-bit timers. TO14 and TO16 are provided only in the 100-pin products of RL78/F14.

(h) SNZOUTO
This is a SNOOZE status output pin.

(i) TRDIOD1
This is a timer output pin of timer RD.

(j) STOPST
This is a STOP status output pin.

2.2.4 P40 to P47 (Port 4)
P40 to P47 function as an I/O port. These pins also function as data I/O for a flash memory programmer/debugger, timer
1/0, comparator output, external interrupt request input, SNOOZE status output, and LIN serial data 1/0.
Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 4 (PU4).
For the P43 pin, the input threshold level can be specified using the port input threshold control register 4 (PITHL4).
The following operation modes can be specified in 1-bit units.

(1) Port mode
P40 to P47 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode register 4
(PM4).

(2) Control mode
P40 to P47 function as data I/O for a flash memory programmer/debugger, timer I/O, comparator output, external interrupt
request input, SNOOZE status output, and LIN serial data 1/O.

(a) TOOLO
This is a data /O pin for a flash memory programmer/debugger.
Be sure to pull up this pin externally when on-chip debugging is enabled (pulling it down is prohibited).

(b) TIO7, TI10, TI12
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(c) TO07, TO10, TO12
These are timer output pins of 16-bit timers.

(d) TRJIOO
This is a timer I/O pin of timer RJ.

(e) VCOUTO
This is a comparator output pin. This pin is provided only in the 100-pin products of RL78/F14.
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(f) INTP13
This is an external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified. This pin is provided only in the 100-pin products of RL78/F14.

(g) SNZOUT2
This is a SNOOZE status output pin.

(h) LTXDO
This is a serial data output pin for the LIN.

(i) LRXDO
This is a serial data input pin for the LIN.

<R> Caution After reset release, the relationships between P40/TOOLO and the operating mode are as follows.

Table 2-5. Relationships Between P40/TOOLO and Operation Mode After Reset Release

P40/TOOLO Operating Mode
EVoo Normal operation mode
oV Flash memory programming mode
<R> For details, see 30.4 Serial Programming Method.

2.2.5 P50 to P57 (Port 5)

P50 to P57 function as an I/O port. These pins also function as external interrupt request input, serial interface slave
select input, serial interface data 1/0, clock I/O, timer 1/0, SNOOZE status output, and STOP status output.

Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 5 (PU5).

For input to the P54 pin, a CMOS input buffer or a TTL input buffer can be selected using the port input mode register 5
(PIM5).

For the P50 and P52 to P54 pins, the input threshold level can be specified using the port input threshold control register
5 (PITHL5).

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

(1) Port mode
P50 to P57 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode register 5
(PM5).

(2) Control mode
P50 to P57 function as external interrupt request input, serial interface slave select input, serial interface data 1/O, clock
1/0, timer 1/0, SNOOZE status output, and STOP status output.

(a) INTP3, INTP10, INTP11
These are external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.

<R> (b) SSl01
This is a slave select pin of the CSI01 (SPI01) serial interface.

(c) SSI10
This is a slave select pin of the CSI10 (SPI10) serial interface.
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(d) SCKo01
This is a serial clock I/O pin of the CSI01 serial interface.

(e) Slo1
This is a serial data input pin of the CSI01 serial interface.

(f) SO01
This is a serial data output pin of the CSI01 serial interface.

(g) TI11, TI13, TI15, T17
These are pins for inputting an external count clock/capture trigger to 16-bit timers.
TI15 and TI17 are provided only in the 100-pin products of RL78/F14.

(h) TO11, TO13, TO15, TO17
These are timer output pins of 16-bit timers. TO15 and TO17 are provided only in the Group E products of RL78/F 14.

(i) SNZOUTO0, SNZOUT1
These are SNOOZE status output pins.

(j) STOPST
This is a STOP status output pin.

2.2.6 P60 to P67 (Port 6)

P60 to P67 function as an I/O port. These pins also function as serial interface data 1/0O, clock I/O, slave select input,
timer 1/0, and SNOOZE status output.

Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 6 (PU6).

For input to the P62 and P63 pins, a CMOS input buffer or a TTL input buffer can be selected using the port input mode
register 6 (PIM6).

For output from the P60 to P63 pins, CMOS output or N-ch open-drain output can be selected using the port output mode
register 6 (POM®6).

For the P60 to P63 pins, the input threshold level can be specified using the port input threshold control register 6
(PITHLS).

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

(1) Port mode

P60 to P67 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode register 6
(PM6).

(2) Control mode
P60 to P67 function as serial interface data I/O, clock I/O, slave select input, timer /0, and SNOOZE status output.

(a) SCLAO
This is a serial clock 1/O pin of the IICAO serial interface.

(b) SDAAO
This is a serial data 1/O pin of the IICAO serial interface.

(C) ssioo
This is a slave select input pin of the CSI00 (SPI00) serial interface.
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<R> (d) SCK00
This is a serial clock I/O pin of the CSI0O0 serial interface.

(e) Sl00
This is a serial data input pin of the CSI00 serial interface.

(f) SO00
This is a serial data output pin of the CSI00 serial interface.

(g) TXDO
This is a serial data output pin of the UARTO serial interface.

(h) RXDO
This is a serial data input pin of the UARTO serial interface.

(i) SCL0O

This is a serial clock 1/0 pin of the simplified I12C serial interface.

(j) SDA00O
This is a serial data 1/O pin of the simplified 12C serial interface.

(k) TI00, TI02, TI14, TI16

These are pins for inputting an external count clock/capture trigger to 16-bit timers. TI14 and TI16 are provided

only in 100-pin products of RL78/F14.

(I) TO00, TO02, TO14, TO16

These are timer output pins of 16-bit timers. TO14 and TO16 are provided only in 100-pin products of RL78/F14.

(m) SNZOUT2, SNZOUT3
These are SNOOZE status output pins.
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2.2.7 P70 to P77 (Port 7)

P70 to P77 function as an 1/O port. These pins also function as A/D converter analog input, external interrupt request
input, key interrupt input, serial interface slave select input, data I/O, clock I/O, timer /0, SNOOZE status output, and CAN
serial data 1/0.

Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 7 (PU7).

For input to the P70, P71, and P73 pins, a CMOS input buffer or a TTL input buffer can be selected using the port input
mode register 7 (PIM7).

For output from the P70 to P72 pins, CMOS output or N-ch open-drain output can be selected using the port output mode
register 7 (POM7).

For the P70, P71, P73, and P75 to P77 pins, the input threshold level can be specified using the port input threshold
control register 7 (PITHL7).

Input to the P70 to P74 pins can be specified as digital input or analog input in 1-bit units, using the port mode control
register 7 (PMC?7).

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

(1) Port mode
P70 to P77 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode register 7
(PM7).

(2) Control mode
P70 to P77 function as A/D converter analog input, external interrupt request input, key interrupt input, serial interface
slave select input, data I/O, clock 1/O, timer 1/0, SNOOZE status output, and CAN serial data I/O.

(a) ANI26 to ANI30
These are analog input pins of the A/D converter. These pins are provided only in the 100-pin products of RL78/F14.
For details, see 12.10 (5) Analog input (ANIn) pins.

(b) INTP6, INTPS8, INTP12
These are external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified. INTP12 is provided only in the 100-pin products of RL78/F14.

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

(d) SS110, SSI11
These are slave select input pins of the CSI10 (SPI110) and CSI11 (SPI11) serial interface.

(e) SI10, SI11
These are serial data input pins of the CSI10 and CSI11 serial interface.

(f) SO10, SO11
These are serial data output pins of the CSI10 and CSI11 serial interface.

(g) TXD1
This is a serial data output pin of the UART1 serial interface.

(h) RXD1
This is a serial data input pin of the UART1 serial interface.
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<R> (i) SCK10, SCK11
These are serial clock I/O pins of the CSI10 and CSI11 serial interface.

(j) scL11
This is a serial clock 1/0 pin of the simplified I12C serial interface.

(k) SDA11
This is a serial data 1/O pin of the simplified 12C serial interface.

() TI5, TI7
These are pins for inputting an external count clock/capture trigger to 16-bit timers. They are provided only in the
100-pin products of RL78/F14.

(m) TO15, TO17
<R> These are timer output pins of 16-bit timers. They are provided only in the Group E products of RL78/F14.

(n) CTXDO
This is a serial data output pin for the CAN.

(o) CRXDO
This is a serial data input pin for the CAN.

(p) SNZOUT4 to SNZOUT7
These are SNOOZE status output pins.

2.2.8 P80 to P87 (Port 8)
P80 to P87 function as an I/O port. These pins also function as A/D converter analog input, D/A converter output,
comparator reference voltage input, and comparator analog voltage input.

(1) Port mode
P80 to P87 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode register 8
(PM8).

(2) Control mode
P80 to P87 function as A/D converter analog input, D/A converter output, comparator reference voltage input, and
comparator analog voltage input.

(a) ANI2 to ANI9
These are analog input pins of the A/D converter. For details, see 12.10 (5) Analog input (ANIn) pins.

(b) ANOO
This is a D/A converter output pin. It is provided only in the 100-pin products of RL78/F14.

(c) IVCMPO00 to IVCMP03
These are analog voltage input pins of the comparator. It is provided only in the 100-pin products of RL78/F 14.

(d) IVREFO
This is a reference voltage input pin of the comparator. It is provided only in the 100-pin products of RL78/F14.
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2.2.9 P90 to P97 (Port 9)
P90 to P97 function as an I/O port. These pins also function as A/D converter analog input.
The following operation modes can be specified in 1-bit units.

(1) Port mode
P90 to P97 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode register 9
(PM9).

(2) Control mode
P90 to P97 function as A/D converter analog input.

(a) ANI10 to ANI17 (100-pin products of RL78/F14)
These are analog input pins of the A/D converter. For details, see 12.10 (5) Analog input (ANIn) pins.

(b) ANI10 to ANI15, ANI26, ANI27 (80-pin products of RL78/F13 (CAN and LIN incorporated))
These are analog input pins of the A/D converter. For details, see 12.10 (5) Analog input (ANIn) pins.

2.2.10 P100 to P107 (Port 10)
P100 to P107 function as an I/O port. These pins are provided only in the 100-pin products of RL78/F14. These pins
also function as A/D converter analog input and LIN serial data 1/O.
For P106 and P107, use of an on-chip pull-up resistor can be specified by pull-up resistor option register 10 (PU10).
For the P107 pin, the input threshold level can be specified using the port input threshold control register 10 (PITHL10).
The following operation modes can be specified in 1-bit units.

(1) Port mode
P100 to P107 function as an I/0 port. These pins can be set to input or output port in 1-bit units using port mode register
10 (PM10).

(2) Control mode
P100 to P107 function as A/D converter analog input and LIN serial data I/O.

(a) ANI18 to ANI23
These are analog input pins of the A/D converter. For details, see 12.10 (5) Analog input (ANIn) pins.

(b) LTXD1
<R> This is a serial data output pin for the LIN. LTXD1 is provided only in the 100-pin products of RL78/F14.
(c) LRXD1
<R> This is a serial data input pin for the LIN. LRXD1 is provided only in the 100-pin products of RL78/F14.
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2.2.11 P120 to P127 (Port 12)

The 100-pin products of RL78/F14 has P120 and P125 to P127 I/O port pins, and the 80-pin products of RL78/F13 (CAN
and LIN incorporated) has P120, P125, and P126 I/O port pins. P121 to P124 are input port pins and provided in both
products. These pins also function as A/D converter analog input, external interrupt request input, resonator connection for
the main system clock, resonator connection for the subsystem clock, external clock input for the main system clock, external
clock input for the subsystem clock, serial interface slave select input, serial interface data output, timer 1/0, and SNOOZE
status output.

Only for the P120 and P125 to P127 pins, use of an on-chip pull-up resistor can be specified by pull-up resistor option
register 12 (PU12).

For input to the P125 pin, a CMOS input buffer or a TTL input buffer can be selected using the port input mode register
12 (PIM12).

For output from the P120 pin, CMOS output or N-ch open-drain output can be selected using the port output mode register
12 (POM12).

For the P125 pin, the input threshold level can be specified using the port input threshold control register 12 (PITHL12).

Input to the P120 and P125 pins can be specified as digital I/O or analog input in 1-bit units, using port mode control
register 12 (PMC12).

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

(1) Port mode

P120 and P125 to P127 function as 1/O port pins. These pins can be set to input or output port using port mode register
12 (PM12).

P121 to P124 function as input port pins.

(2) Control mode

P120 to P127 function as A/D converter analog input, external interrupt request input, resonator connection for the main
system clock, resonator connection for the subsystem clock, external clock input for the main system clock, external clock
input for the subsystem clock, serial interface slave select input, serial interface data output, timer I/0, and SNOOZE status
output.

(a) ANI24, ANI25
These are analog input pins of the A/D converter. For details, see 12.10 (5) Analog input (ANIn) pins.

(b) INTP1, INTP4
These are external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.

(c) X1, X2
These are resonator connection pins for the main system clock.

(d) EXCLK
This is an external clock input pin for the main system clock.

(e) XT1, XT2
These are resonator connection pins for the subsystem clock.

(f) EXCLKS
This is an external clock input pin for the subsystem clock.

(g) Sslo1
This is a slave select input pin of the CSI01 (SPI01) serial interface.
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(h) SO01
This is a serial data output pin of the CSI01 serial interface.

(i) Tl01, TI03, TIO7
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(j) TOO01, TOO03, TOO7
These are timer output pins of 16-bit timers.

(k) SNZOUT1
This is a SNOOZE status output pin.

(I) TRDIOBO, TRDIODO
These are timer I/O pins of timer RD.

2.2.12 P130, P137 (Port 13)
P130 functions as an output port. P137 functions as an input port. These pins also function as external interrupt request
input and reset output.

(1) Port mode
P130 functions as an output port. P137 functions as an input port.

(2) Control mode
P130 and P137 function as external interrupt request input and reset output.

(a) INTPO
This is an external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.

(b) RESOUT
This is a reset output pin.

2.2.13 P140 (Port 14)
P 140 functions as an I/O port. This pin also functions as clock/buzzer output.
Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 14 (PU14).
The following operation modes can be specified in 1-bit units.

(1) Port mode
P 140 functions as an I/O port. This pin can be set to input or output port in 1-bit units using port mode register 14 (PM14).

(2) Control mode
P140 functions as clock/buzzer output.

(a) PCLBUZ0
This is a clock/buzzer output pin.
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2.2.14 P150 to P157 (Port 15)

P150 to P157 function as an I/O port. These pins also function as serial interface data 1/0O, clock I/O, timer I/O, slave
select input, and SNOOZE status output. These pins are provided only in the 100-pin products of RL78/F14.

Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 15 (PU15).

For the P150, P152, and P153 pins, the input threshold level can be specified using the port input threshold control
register 15 (PITHL15).

(1) Port mode
P150 to P157 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode register
15 (PM15).

(2) Control mode
P150 to P157 function as serial interface slave select input, data 1/0O, clock I/0, and SNOOZE status output.

(a) SSI11
This is a slave select input pin of the CSI11 (SPI11) serial interface.

(b) SI11
This is a serial data input pin of the CSI11 serial interface.

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

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

(e) SNZOUT4 to SNZOUT7
These are SNOOZE status output pins.

2.2.15 Vbbb, EVpDo, EVDD1, Vss, EVsso, EVss1

(1) Vop, EVbpo, EVDD1

Vo is a positive power supply pin for the P33, P34, P80 to P87, P90 to P97 Nete, P100 to P105, P121 to P124, P137 and
the pins other than ports.

EVbpo and EVop1 are positive power supply pins for ports other than P33, P34, P80 to P87, P90 to P97 Note, P100 to
P105, P121 to P124, and P137. EVob1 is provided only in the 100-pin products of RL78/F14.

Note In products with 48 or fewer pins, VDD is the positive power supply pin for all port pins.
In products with 64 or more pins, VDD and EVDDo are the positive power supply pins for P92 to P95 of products of
groups B to E and of group A, respectively.
In products with 64 or more pins, VDD and EVDDo are the positive power supply pins for P96 and P97 of products of
group E and of groups A to D, respectively.
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(2) Vss, EVsso, EVss1

Vss is a ground potential pin for P33, P34, P80 to P87, P90 to P97 Note, P100 to P105, P121 to P124, P137 and the pins
other than ports.

EVsso and EVss1 are ground potential pins for ports other than P33, P34, P80 to P87, P90 to P97 Nete, P100 to P105,
P121 to P124, and P137. EVss1 is provided only in the 100-pin products of RL78/F14.

Note In products with 48 or fewer pins, Vss is the ground potential pin for all port pins.
In products with 64 or more pins, Vss and EVsso are the ground potential pins for P92 to P95 of products of
groups B to E and of group A, respectively.
In products with 64 or more pins, Vss and EVsso are the ground potential pins for P96 and P97 of products of
group E and of groups A to D, respectively.

Remark Use bypass capacitors (about 0.1 pF) as noise and latch-up countermeasures with relatively thick wires at the
shortest distance to Vop to Vss, EVboo to EVsso and EVbb1 to EVsst lines.

2.2.16 RESET
This is an active-low system reset input pin.
When the external reset pin is not used, connect this pin directly or via a resistor to Vob.
When the external reset pin is used, design the circuit based on Voo.

2.2.17 REGC

This is the pin for connecting regulator output stabilization capacitance for internal operation. Connect this pin to Vss via
a capacitor (0.47 to 1 pF).

Use a capacitor with good characteristics because it is used to stabilize internal voltage.

REGC

Caution Keep the wiring length as short as possible for the broken-line part in the above figure.
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2.3 Recommended Connection of Unused Pins

Tables 2-6 and 2-7 show the recommended connections of unused pins taking the 100-pin products of RL78/F14 and
the 80-pin products of RL78/F13 (CAN and LIN incorporated) as examples.

Table 2-6. Connection of Unused Pins (100-Pin Products of RL78/F14) (1/3)

P10/TI13/TO13/TRJO0/SCK10/SCL10/
LTXD1/CTXDO

P11/T112/TO12/(TRDIOBO0)/SI10/SDA10/
RXD1/LRXD1/CRXD0O

P12/TI11/TO11/(TRDIODO)/INTP5/SO10/
TXD1/SNZOUT3

P13/T104/TO04/TRDIOAQ/TRDCLKO/SI01/
SDAO01/LTXDO

P14/T106/TO06/TRDIOC0/SCKO01/SCLO1/
LRXDO

P15/TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO)/SO00/TXD0/TOOLTXD/
RTC1HZ

P16/T102/TO02/TRDIOC1/S100/SDAQO/
RXDO/TOOLRXD

P17/TI00/TO00/TRDIOB1/SCK00/SCL00/
INTP3

P30/TI01/TO01/TRDIOD1/SSI00/INTP2/
SNZOUTO

P31/TI14/TO14/STOPST/(INTP2)

P32/TI16/TO16/INTP7

Pin Name 110 Recommended Connection of Unused Pins
PO0/(T105)/(TOO5)/INTP9 /0 Input: Independently connect to EVooo and EVoo1, or EVsso and EVss1 via
P01/(T104)/(TO04) a resistor.

P02/(TI06)/(TO06) Output: Leave open.
PO3/(RTC1HZ)

P33/AVrerr/ANIO

P34/AVrerm/ANI1

Input: Independently connect to Voo or Vss via a resistor.

Output: Leave open.

P40/TOOLO

Input: Independently connect to EVppo and EVpp+ via a resistor or leave
open.

Output: Leave open.

P41/TI10/TO10/TRJIO0/VCOUTO/
SNZOUT2

P42/(LTXDO)

P43/(LRXDO)

P44/(TI07)/(TO07)

P45/(TI10)/(TO10)

P46/(TI12)/(TO12)

P47/INTP13

Input: Independently connect to EVooo and EVoo1, or EVsso and EVss1 via
a resistor.

Output: Leave open.

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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Table 2-6. Connection of Unused Pins (100-Pin Products of RL78/F14) (2/3)

P53/(SI01)/INTP10

P54/(TI111)/(TO11)/SS10

P55/(TI13)/(TO13)

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

P57/(TI7)/(TO17)(SNZOUTO)

P60/(SCK00)/(SCLOO)

P61/(SI00)/(SDA00Y/(RXDO)

P62/(SO00)/(TXDOYSCLAO

P63/(SS100)/SDAAO

P64/(TI14)/(TO14)/(SNZOUT3)

(
P65/(TI16)/(TO16)/(SNZOUT2)
P66/(TI00)/(TOO0)

P67/(TI02)/(TO02)

P70/ANI26/KRO/TI15/TO15/INTP8/
S111/SDA11/SNZOUT4

P71/ANI27/KR1/TI17/TO17/INTP6/
SCK11/SCL11/SNZOUT5

P72/ANI28/KR2/(CTXD0)/SO11/SNZOUT6

P73/ANI29/KR3/(CRXD0)/SSI11/
SNZOUT7

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

P75/KR5/(SI10)/(RXD1)

P76/KR6/(SCK10)

P77/KR7/(SSI10)/INTP12

P80/ANI2/ANOO

P81/ANI3/IVCMPO0

P82/ANI4/IVCMPO1

P83/ANI5/IVCMP02

P84/ANI6/IVCMP03

P85/ANI7/IVREFO

P86/ANI8

P87/ANI9

P90/ANI10

P91/ANI11

P92/ANI12

P93/ANI13

P94/ANI14

P95/ANI15

P96/ANI16

P97/ANI17

Pin Name /0 Recommended Connection of Unused Pins
P50/(SSI01)/(INTP3) 1/0 Input: Independently connect to EVooo and EVop1, or EVsso and EVss1 via a
P51/(SO01)/INTP11 resistor.

P52/(SCK01)/(STOPST) Output: Leave open.

Input: Independently connect to Voo or Vss via a resistor.

Output: Leave open.

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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Table 2-6. Connection of Unused Pins (100-Pin Products of RL78/F14) (3/3)

Pin Name 110 Recommended Connection of Unused Pins
P100/ANI18 1/0 Input: Independently connect to Voo or Vss via a resistor.
P101/ANI19 Output: Leave open.
P102/ANI20
P103/ANI21
P104/ANI22
P105/ANI23
P106/(LTXD1) Input: Independently connect to EVooo and EVop1, or EVsso and EVss1 via a
P107/(LRXD1) resistor.
P120/ANI25/TI07/TO07/TRDIODO/SO01/ Output: Leave open.
INTP4
P121/X1 Input Independently connect to Voo or Vss via a resistor.
P122/X2/EXCLK
P123/XT1
P124/XT2/EXCLKS
WANIZMTIOS/TO%/TRDIOBO/ 110 Input: Independently connect to EVopo and EVob1, or EVsso and EVss1 via a
SSI01/INTP1/SNZOUT1 resistor.
P126/(TI101)/(TO01) Output: Leave open.
P127/(TI03)/(TO03)
P130/RESOUT Output Leave open.
P137/INTPO Input Independently connect to Voo or Vss via a resistor.
P140/PCLBUZ0 1/0 Input: Independently connect to EVopo and EVob1, or EVsso and EVss1 via a
P150 /(SST) resistor.
P151/(SO11) Output: Leave open.
P152/(SI11)
P153/(SCK11)
P154/(SNZOUT7)
P155/(SNZOUTS6)
P156/(SNZOUTS5)
P157/(SNZOUT4)
RESET Input Connect to Voo directly or via a resistor.
REGC — Connect to Vss via a capacitor (0.47 to 1 pF).

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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Table 2-7. Connection of Unused Pins (80-Pin Products of RL78/F13 (CAN and LIN incorporated)) (1/3)

P10/TI13/TO13/TRJO0/SCK10/SCL10/
CTXDO

P11/TI12/TO12/(TRDIOBO0)/SI10/SDA10/
RXD1/CRXD0O

P12/TI11/TO11/(TRDIODO)/INTP5/SO10/
TXD1/SNZOUT3

P13/T104/TO04/TRDIOAO/TRDCLKO/SI01/
SDAO01/LTXDO

P14/T106/TO06/TRDIOC0/SCKO01/SCLO1/
LRXDO

P15/TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO)/SO00/TXD0/TOOLTXD/
RTC1HZ

P16/T102/TO02/TRDIOC1/S100/SDAQO/
RXDO/TOOLRXD

P17/TI00/TO00/TRDIOB1/SCK00/SCL00/
INTP3

P30/TI01/TO01/TRDIOD1/SSI00/INTP2/
SNZOUTO

P31/STOPST/(INTP2)

P32/INTP7

P33/AVrerr/ANIO

P34/AVrerm/ANI1

P40/TOOLO

P41/TI10/TO10/TRJIO0/SNZOUT2

P42/(LTXDO)

P43/(LRXDO)

P44/(TI07)/(TOO7)

P45/(TI10)/(TO10)

P46/(TI12)/(TO12)

P47

Pin Name 110 Recommended Connection of Unused Pins
POO0/(TI05)/(TOO5)/INTP9 110 Input: Independently connect to EVooo or EVsso via a resistor.
P01/(TI04)/(TO04) Output: Leave open.

P02/(TI06)/(TO06)

Input: Independently connect to Vob or Vss via a resistor.

Output: Leave open.

Input: Independently connect to EVppg via a resistor or leave open.

Output: Leave open.

Input: Independently connect to EVooo or EVsso via a resistor.

Output: Leave open.

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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Table 2-7. Connection of Unused Pins (80-Pin Products of RL78/F13 (CAN and LIN incorporated)) (2/3)

P53/(SI01)/INTP10

P54/(TI11)/(TO11)/SSI10

P55/(TI13)/(TO13)

P56/(SNZOUT1)

P57/(SNZOUTO)

P60/(SCKO0)/(SCL00)

P61/(SI00)/(SDA00Y/(RXDO)

P62/(SO00)/(TXDOYSCLAO

P63/(SS100)/SDAAO

P64/(SNZOUT3)

P65/(SNZOUT2)

P66/(TI00)/(TOO0)

P67/(TI02)/(TO02)

P70/KRO/INTP8/SI11/SDA11/SNZOUT4

P71/KR1/INTP6/SCK11/SCL11/SNZOUT5

P72/KR2/(CTXD0)/SO11/SNZOUT6

P73/KR3/ CRXDO)/SSI1 1/SNZOUT7

P75/KR5/(S110)/(RXD1)

P76/KR6/(SCK10)

(

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

(

(

(

P77/IKR7/ SSI10)

P80/ANI2

P81/ANI3

P82/ANI4

P83/ANI5

P84/ANI6

P85/ANI7

P86/ANI8

P87/ANI9

P90/ANI10

P91/ANI11

P92/ANI12

P93/ANI13

P94/ANI14

P95/ANI15

P96/ANI26

P97/ANI27

P120/ANI25/TI07/TO07/TRDIOD0/SO01/
INTP4

Pin Name /0 Recommended Connection of Unused Pins
P50/(SSI01)/(INTP3) 110 Input: Independently connect to EVooo or EVsso via a resistor.
P51/(SO01)/INTP11 Output: Leave open.

P52/(SCKO1)/(STOPST)

Input: Independently connect to Voo or Vss via a resistor.
Output: Leave open.

Input: Independently connect to EVooo or EVsso via a resistor.
Output: Leave open.

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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<R> Table 2-7. Connection of Unused Pins (80-Pin Products of RL78/F13 (CAN and LIN incorporated)) (3/3)
Pin Name 110 Recommended Connection of Unused Pins

P121/X1 Input Independently connect to Voo or Vss via a resistor.

P122/X2/EXCLK

P123/XT1

P124/XT2/EXCLKS

P125/ANI24/TI03/TO03/TRDIOBO/SSI01/ 110 Input: Independently connect to EVooo or EVsso via a resistor.

INTP1/SNZOUT1 Output: Leave open.

P126/(TI101)/(TO01)

P130/RESOUT Output Leave open.

P137/INTPO Input Independently connect to Voo or Vss via a resistor.

P140/PCLBUZ0 1/0 Input: Independently connect to EVooo or EVsso via a resistor.
Output: Leave open.

RESET Input Connect to Voo directly or via a resistor.

REGC — Connect to Vss via a capacitor (0.47 to 1 pF).

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

RO1UH0368EJ0220 Rev.2.20 R nS 89
Sep 1, 2023 ENES.



RL78/F13, F14 CHAPTER 3 CPU ARCHITECTURE

CHAPTER 3 CPU ARCHITECTURE

3.1 Memory Space

Products in the RL78/F13 and RL78/F14 can access a 1 MB memory space. Figures 3-1to 3-17 show the memory maps.
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Figure 3-1. Memory Map (R5F10AmA (m =6, A, B, G))

FFFFFH 03FFFH 03FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register T Program area T
FFEEOH 32 bytes
FFEDFH RAMNotes 1,2
FFBOOH 1KB 020CEH
FFAFFHA ] 020CDH [ On-chip debug security
Pt Reserved = ID setting area Mot 3
F4000H 10 bytes
020C4H
F3FFFH Mirror 020C3H|  Option byte areaNet? Boot cluster 1
F2000H 8kB 020COH 4 bytes
F1FFFH 020BFH
Data flash memory CALLT table area
4KB 64 bytes
F1000H 02080H by
FOFFFH Fessrved 0207FH
FO800H
FO7FFH Vector table area
Special function register (2nd SFR) 128 bytes
2KB
Data memory
space F0000H 02000H
EFFFFH 01FFFH
= Program area -
1 L 000CEH
T Reserved T 000CDH |  On-chip debug security
ID setting area Not®
000C4H 10bytes
000C3H Option byte areaNet?3 Boot cluster ONot4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
00080H
0007FH
Vector table area
128 bytes
04000H
Program 03FFFH
memory -~ Code flash memory -~
16 KB
space oooooHT T 00000H
Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-2. Memory Map (R5F10AmC (m =6, A, B, G, L))

FFFFFH 07FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEDPH 2 oree
RAM "o L2 -~ Program area =
2KB B B
FF700H
FF6FFH
pnt Reserved ot
F8000H
F7FFFH Mirror
F2000H 24 KB 03FFFHE
F1FFFH
Data flash memory 020CEH
F1000H 4 KB 020CDH |~ On-chip debug securtty
FOFFFH ID setting area
Reserved 10 bytes
020C4H
FO800H : Note 3
FO7FFH 020C3H Option byte area
020COH 4 bytes
Special function register (2nd SFR) 020BFH
2 KB CALLT table area Boot cluster 1
Data memory 64 bytes
space FO00OH 02080H
EFFFFH 0207FH
Vector table area
128 bytes
02000H
01FFFH
7~ Reserved -~
=~ Program area =
000CEH
000CDH On-chip debug security
ID setting areaNo®3
000C4H 10 bytes
000C3H Option byte area M3 Boot cluster Nete4
000COH 4 bytes
000BFH
CALLT table area
00080H 64 bytes
0007FH
08000H
P 07FFFH Vector table area
rogram
m:,'i,ory - Code flash memory - 128 bytes
space 32KB
00000H 00000H Y
Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-3. Memory Map (R5F10BmC (m = A, B, G, L))

FFFFFH 07FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEDPH 2o
RAM Notes 1,2 L L
2 KB = Program area 0=
FF700H
FF6FFH
et Reserved et
F8000H
F7FFFH Mirror
F2000H 24KB 03FFFH
F1FFFH
Data flash memory 020CEH
F1000H 4KB 020GDH | On-chip debug security
FOFFFH ID setting areaMet?
Reserved 020C4H 10 bytes
FO800H -
FO7FFH 020C3H Option byte areaNote3
) ) ) 020COH 4 bytes
Special function register (2nd SFR) 020BFH
2 KB CALLT table area Boot cluster 1
Data memory 64 bytes
space F0000H 02080H
EFFFFH 0207FH
Vector table area
128 bytes
02000H
01FFFH
- Reserved T
-~ Program area o
000CEH
000CDH|  On-chip debug security
ID setting areaNot*3
000C4H 10 bytes
000C3H Option byte area w3 Boot cluster 0Net=4
000COH 4 bytes
000BFH
CALLT table area
00080H 64 bytes
0007FH
08000H
P 07FFFH Vector table area
rogram
m:,'i,ory L Code flash memory - 128 bytes
space 32KB
00000H 00000H Y
Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-4. Memory Map (R5F10AmD (m =6, A, B, G, L))

—
I
orEFA

020CEH
020CDH

020C4H
020C3H

020COH
020BFH

02080H
0207FH

02000H
01FFFH

000CEH
000CDH

000C4H
000C3H

000COH
000BFH

00080H
0007FH

00000H

= Program area

On-chip debug security
ID setting area Not®
10 bytes

Option byte area Note®

4 bytes

CALLT table area
64 bytes

Vector table area
128 bytes

03FFFH

Boot cluster 1

-t Program area

On-chip debug security
ID setting area Not2
10 bytes

Option byte area Not®3

4 bytes

CALLT table area
64 bytes

FFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM Noles 1,2,5,6
3KB
FF300H
FF2FFH
o0~ Reserved
FCO00H
FBFFFH Mirror
F2000H 40 KB
F1FFFH
Data flash memory
4KB
F1000H
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR)
2KB
Data memory
space FOOOOH
EFFFFH
pad Reserved
0CO000H
0BFFFH
Program L Code flash memory
memory T 48 KB
space
00000H
Notes 1.

<R> 4.

Vector table area
128 bytes

Boot cluster QNete4

Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.
Instructions can be executed from the RAM area excluding the general-purpose register area.

When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs

to 000C4H to 000CDH.

When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.

Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
The debugger uses the area FF300H to FF37FH to store the result of tracing when the tracing function for on-
chip debugging is in use. Accordingly, use of this area is prohibited while the tracing function is in use.
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6. The debugger uses the area FF400H to FF42FH as a working area when the hot plug-in function is in use or

when the DTC is in use for the real-time RAM monitor (RRM) or dynamic memory modification (DMM) function.
Accordingly, use of this area is prohibited while the hot plug-in function is in use or the DTC is in use for the
RRM or DMM function.

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-5. Memory Map (R5F10BmD (m = A, B, G, L))

FFFFFH BFEFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purposs register
FFEEOH 32 bytes
FFEDFH
RAMNetes1:2 -~ Program area =
3KB
FF300H
FF2FFH
-~ Reserved ot
FCO0CH
FBFFFH Mirror o
F2000H 40KB 03FFFH
FiIFFFH
Data flash memory 020CEH
F1000H 4 KB 020CDH On-chip _debug se&l;ity
FOFFFH ID settlng area
Reserved 020C4H 10 bytes
FO800H "
Note 3
FO7FFH 020C3H Option byte area
020COH 4 bytes
Special function register (2nd SFR) 020BFH
2KB CALLT table area Boot cluster 1
Data memory 64 bytes
space F0000H 02080H
EFFFFH 0207FH
Vector table area
128 bytes
02000H
01FFFH
-~ Reserved -~
=~ Program area =
000CEH
000CDH On-chip debug security
ID setting area Nete3
000C4H 10 bytes
000C3H Option byte area Net3 Boot cluster 0 Nots4
000COH 4 bytes
000BFH
CALLT table area
4
00080H 64 bytes
0C000H 0007FH
OBFFFH
Vector table area
Program L Code flash memory L 128 bytes
memory | 48 KB T
space
. 00000H 00000H
Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.
2. |Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-6. Memory Map (R5F10PmD (m = A, B, G))

FFFFFH BFEFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMNotws 1.2 -~ Program area =
4KB
FEFOOH
FEEFFH
-~ Reserved ot
FCO0CH
FBFFFH Mirror .
F2000H 40 KB 03FFFH
FAFFFH Data flash memory 020CEH
F1000H 4KB 020CDH | On-chip debug security
FOFFFH ID setting area Nete3
Reserved 020C4H 10 bytes
FO800H -
Note 3
FO7FFH 020C3H Option byte area
020COH 4 bytes
Special function register (2nd SFR) 020BFH
2KB CALLT table area Boot cluster 1
Data memory 64 bytes
space F0000H 02080H
EFFFFH 0207FH
Vector table area
128 bytes
02000H
01FFFH
-~ Reserved -~
=~ Program area =
000CEH
000CDH On-chip debug security
ID setting area N3
000C3H Option byte area Nete3 Boot cluster 0 Nots4
000COH 4 bytes
000BFH
CALLT table area
4
00080H 84 bytes
0C000H 0007FH
OBFFFH
Vector table area
Program L Code flash memory A 128 bytes
memory M 48 KB 0=
space
. 00000H 00000H
Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.
2. |Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-7. Memory Map (R5F10AmE (m =6, A, B, G, L))

P Program area

On-chip debug security
ID setting area Note3
10 bytes

Option byte area Net*3

4 bytes

CALLT table area
64 bytes

Vector table area
128 bytes

03FFFH

Boot cluster 1

- Program area

On-chip debug security
ID setting area Note3
10 bytes

Option byte area M2

4 bytes

CALLT table area
64 bytes

Vector table area
128 bytes

Boot cluster QNet=4

Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory. Also, use of the area
FEFOOH to FF2FFH is prohibited, because this area is used for each library. However, the area to which this
prohibition applies may vary with the version of the library. For details, refer to the manual for the individual

FFFFFH OFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purposs register
FFEEOH 32 bytes
FFEDFH
RAM Notes 1,2,5,6
4KB
FEFOOH
FEEFFH
L Mirror
T 51.75 KB
F2000H
F1FFFH
Data flash memory 020CEH
F1000H 4K8 020CDH
FOFFFH Reserved
ese
FOB00H 020C4H
FO7FFH 020C3H
020CoH
Special function register (2nd SFR) 020BFH
2KB
FOO0OH 02080H
Data memory EFFFFH 0207FH
space
02000H
01FFFH
1 Reserved
000CEH
000CDH
000C4H
000C3H
000COH
000BFH
10000 0007FH
OFFFFH
Program
memory 4 Code flash memory
space 64 KB
\ 00000H 00000H
Notes 1.
library.
2. |Instructions can be executed from the RAM area excluding the general-purpose register area.
3.

When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs

to 000C4H to 000CDH.

When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
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<R> 4.

Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
The debugger uses the area FF300H to FF37FH to store the result of tracing when the tracing function for on-
chip debugging is in use. Accordingly, use of this area is prohibited while the tracing function is in use.

The debugger uses the area FF400H to FF42FH as a working area when the hot plug-in function is in use or
when the DTC is in use for the real-time RAM monitor (RRM) or dynamic memory modification (DMM) function.
Accordingly, use of this area is prohibited while the hot plug-in function is in use or the DTC is in use for the
RRM or DMM function.

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
RO1UH0368EJ0220 Rev.2.20 ‘leNESAS 99

Sep 1, 2023



RL78/F13, F14

CHAPTER 3 CPU ARCHITECTURE

Figure 3-8. Memory Map (R5F10AME, R5F10BmE (m = A, B, G, L, M))

FFFFFH OFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEOH 92 bytes
FFEDFH
RAM Nows 1.2 bt Program area =
4 KB
FEFOOH
FEEFFH
Reserved
FDFOOH —
FDEFFH O3FFFH
A Mirror i
= 47.75 KB = 020CEH
F2000H 020CDH On-chip debug security
F1FFFH ID setting areaNo*3
Data flash memory 10 bytes
4 KB 020C4H
F1000H 020C3H Option byte areaNete?
FOFFFH Reserved ggggg: 4 bytes
Egsgg: CALLT table area Boot cluster 1
64 bytes
Special function register (2nd SFR) 02080H
Data memory 2 KB 0207FH
space FOOOOH
EFFFFH Vector table area
128 bytes
02000H
01FFFH
b Program area o0~
000CEH
=~ Reserved o0
000CDH On-chip debug security
ID setting area Note®
000C4H 10 bytes
000C3H Option byte areaNet3 Boot cluster ONotw4
000COH 4 bytes
000BFH
CALLT table area
00080H 64 bytes
10000H 0007FH
OFFFFH
Program i Vector table area
memory - Code flash memory T 128 bytes
space 64 KB
v 00000H 00000H
Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.
2. |Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-9. Memory Map (R5F10PmE (m=A, B, G, L, M))

FFFFFH OFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH |  General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM Netes 1.2 o0~ Program area =
6 KB
FE700H
FE6FFH
Reserved
FDFOOH
FDEFFH 03FFFH
] Mirror |
= 47.75 KB = 020CEH
F2000H 020CDH On-chip debug security
F1FFFH ID setting area Note®
Data flash memory 10 bytes
4 KB 020C4H
F1000H 020C3H Option byte area Note?
FOFFFH Reserved 020COH 4 bytes
020BFH
Egggg: CALLT table area Boot cluster 1
64 bytes
Special function register (2nd SFR) 02080H
Data memory 2KB 0207FH
space FOO0OH
EFFFFH Vector table area
128 bytes
02000H
01FFFH
-~ Program area -~
000CEH
s Reserved ot
000CDH | on-chip debug security
ID setting area Note3
000C4H 10 bytes
000C3H Option byte area Mt=3 Boot cluster 0No®4
000COH 4 bytes
000BFH
CALLT table area
00080H 64 bytes
100004 0007FH
OFFFFH
Program i Vector table area
memory - Code flash memory T 128 bytes
space 64 KB
y 00000H 00000H
Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.
Instructions can be executed from the RAM area excluding the general-purpose register area.
When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-10. Memory Map (R5F10PPE)

FFFFFH OFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM "owe 1.2 = Program area et
6 KB
FE700H
FEGFFH
Reserved
FAFOOH
FAEFFH 03FFFH
n Mirror n
= 31.75 KB = 020CEH
F3000H 020CDH On-chip debug security
F2FFFH ID setting area Ner3
Reserved 020C4H 10 bytes
F2000H 020C3H Option byte areaNet3
F1FFFH 4 byles
Data flash memory 020COH
4 KB 020BFH
F1000H CALLT table area Boot cluster 1
FOFFFH 64 bytes
Reserved 02080H
FO800H 0207FH
Data memory
epace FO7FFH
Special function register (2nd SFR) Vector table area
2KB 128 bytes
FOO0OH
EFFFFH 02000H
01FFFH
pnrd Program area -~
000CEH
= Reserved =
000CDH On-chip debug security
ID setting area Net*3
000C4H 10 bytes
000C3H Option byte area™e®* Boot cluster 0 Nete4
000COH 4 bytes
000BFH
CALLT table area
00080H 64 bytes
10000H 0007FH
OFFFFH
Program
mergnory L Code flash memory A Vec:ozrstabblweesarea
space 64 KB
Y 00000H 00000H
Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-11. Memory Map (R5F10AmF (m = G, L, M), R5F10BmF (m = A, B, G, L, M))

FFFFFH T7FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM ot 1.2 = Program area 0=
6 KB
FE700H
FE6FFH
Reserved
FDFOOH —
FDEFFH 03FFFH
1 Mirror A
- 47.75 KB T 020CEH
F2000H 020CDH On-chip debug security
FIFFFH i Note 3
Data flash memory b sett;gg:)a::
4KB 020C4H 4
E(;ggg: 020C3H Option byte area°t?
4 bytes
Reserved g;gggn T
FO800H CALLT table area Boot cluster 1
FO7FFH 64 bytes
Special function register (2nd SFR) 02080H
Data memory 2KB 0207FH
space FOOOOH
EFFFFH Vector table area
128 bytes
02000H
O1FFFH
-~ Program area et
5 Reserved ot Q00CEH
§ B 000CDH On-chip debug security
ID setting area"*?
000C4H 10 bytes
000C3H Option byte area '3 Boot cluster oMot
000COH 4 bytes
000BFH
CALLT table area
00080H 64 bytes
18000H 0007FH
<R> T7FFFH
Program
memory L Code flash memory -~ Vect:)zr;a;)l;lteeesirea
space 96 KB
00000H 00000H

Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.

2. Instructions can be executed from the RAM area excluding the general-purpose register area.
When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-12. Memory Map (R5F10PmF (m =G, L, M))

FFFFFH 17FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMNotes 1,2,5,6 o= Program area =
8 KB
FDFOOH
FDEFFH .
L Mirror A
T 47.75 KB T
F2000H 03FFFH
FAFFFH
Data flash memory 020CEH
4KB
F1000H 020CDH On-chip debug security
FOFFFH ID setting area Note®
Reserved 10 bytes
FO800H 020C4H
FO7FFH 020C3H Option byte area Note®
Special function register (2nd SFR) ggggg: 4 bytes
2ks CALLT table area Boot cluster 1
FOOOOH 64 bytes
EFFFFH 02080H
Data memory 0207FH
space
Vector table area
128 bytes
02000H
01FFFH
= Reserved -~
fonast Program area st
000CEH
000CDH On-chip debug security
ID setting area Not 3
000C4H 10 bytes
000C3H Option byte area “** Boot cluster 0 Nete4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
18000H 00080H
17FFFH 0007FH
Program
o Code flash memory i Vector table area
memory = +~ 128 bytes
space 96 KB yt
Y 00000H 00000H

Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory. Also, use of the area
FDFOOH to FE2FFH is prohibited, because this area is used for each library. However, the area to which this
prohibition applies may vary with the version of the library. For details, refer to the manual for the individual
library.

Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.

<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
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5. The debugger uses the area FE300H to FE4FFH to store the result of tracing when the tracing function for
on-chip debugging is in use. Accordingly, use of this area is prohibited while the tracing function is in use.

6. The debugger uses the area FE500H to FE52FH as a working area when the hot plug-in function is in use or
when the DTC is in use for the real-time RAM monitor (RRM) or dynamic memory modification (DMM) function.
Accordingly, use of this area is prohibited while the hot plug-in function is in use or the DTC is in use for the
RRM or DMM function.

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-13. Memory Map (R5F10PPF)

FFFFFH 17FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM Votee 1,2 < Program area =
8 KB
FDFOOH
FDEFFH
Reserved
FAFQOH popm——
FAEFFH : 03FFFH
Mirror
r 31.75KB 020CEH
F3000H 020CDH |  On-chip debug security
F2FFFH ID setting area Nte3
Reserved 020C4H 10 bytes
F2000H 020C3H|  Option byte area ™2
F1FFFH 4 bytes
Data flash memory ggggg:
F1000H 1K8 CALLT table area Boot cluster 1
FOFFFH 64 bytes
Reserved 02080H
Data memory FOBOOH 0207FH
space FO7FFH
Special function register (2nd SFR) Vector table area
2KB 128 bytes
FOOOOH
EFFFFH 02000H
01FFFH
-~ Program area bt
o~ Reserved -~ 000CEH
000CDH On-chip debug security
ID setting area N°te3
000C4H 10 bytes
000C3H Option byte area™et*3 Boot cluster 0 Nete4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
18000H 00080H
17FFFH 0007FH
Program
| Code flash memory i Vector table area
memory = -~ 128 b
space 96 KB ytes
00000H 00000H Y
Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-14. Memory Map (R5F10AmG (m =G, L, M), R5F10BnG (n = A, B, G, L, M))

FFFFFH 1FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM Netss 1,2,5,8 0= Program area =
8 KB
FDFOOH
FDEFFH "
L Mirror o
B 47.75 KB
F2000H 03FFFH
F1FFFH
Data flash memory 020CEH
F1000H 4KB 020CDH On-chip debug security
FOFFFH ID setting area Not?
FO7FFH 020C3H Option byte areaNote3
020COH 4 bytes
Special function register (2nd SFR) 020BFH
2KB CALLT table area Boot cluster 1
FOO00OH 02080H 84 bytes
Data memory EFFFFH 0207FH
space
Vector table area
128 bytes
02000H
01FFFH
ot Reserved =~
st Program area ot
000CEH
000CDH On-chip debug security
ID setting area o3
000C4H 10 bytes
000C3H|  Option byte area™** Boot cluster 0 Not=4
000COH 4 bytes
000BFH
CALLT table area
64 b
20000H 00080H yies
1FFFFH 0007FH
Program L Code flash memory L Vector table area
memory ~ 128 KB T 128 bytes
space
00000H 00000H Y

Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory. Also, use of the area
FDFOOH to FE2FFH is prohibited, because this area is used for each library. However, the area to which this
prohibition applies may vary with the version of the library. For details, refer to the manual for the individual
library.

Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.

<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
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5. The debugger uses the area FE300H to FE4FFH to store the result of tracing when the tracing function for
on-chip debugging is in use. Accordingly, use of this area is prohibited while the tracing function is in use.

6. The debugger uses the area FE500H to FE52FH as a working area when the hot plug-in function is in use or
when the DTC is in use for the real-time RAM monitor (RRM) or dynamic memory modification (DMM) function.
Accordingly, use of this area is prohibited while the hot plug-in function is in use or the DTC is in use for the
RRM or DMM function.

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-15. Memory Map (R5F10PmG (m =G, L, M, P))

FFFFFH 1FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM Notes 1.2 - Program area -
10 KB
FD700H
FD6FFH
Reserved
FAFOOH
FAEFFH Mirror O3FFFH
T 31.75 KB T 020CEH
I'=:2FFF: 020CDH [ On-chip debug security
Data flash memory ID setting area Nete3
F1000H 8 KB 020C4H . 10 bytes .
FOFFFH 020C3H Option byte area
Reserved 020COH 4 bytes
FOB00H 020BFH
FO7FFH CALLT table area Boot cluster 1
! " . 64 bytes
Special function register (2nd SFR) 02080H
Data memory 2KB 0207FH
space FOOOOH
EFFFFH Vector table area
128 bytes
02000H
01FFFH
=~ Program area -~
~ Reserved -~
000CEH
000CDH On-chip debug security
ID setting area Not3
000C4H 10 bytes
000C3H Option byte area N3 Boot cluster oNote4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
20000H 00080H
1FFFFH 0007FH
Program Vector tabl
L Code flash memor A or table area
memory T 128KB T 128 bytes
space
¥ 00000H 00000H
Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-16. Memory Map (R5F10PmH (m =G, L, M, P))

FFFFFH 2FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM Netes 1,2 pt Program area =
16 KB
FBFOOH
FBEFFH
FAFOOH Reserved .
FAEFFH O3FFFH
| Mirror i 020CEH
FSOOOHW 31.75KB T 020CDH [ On-chip debug security
ID setting areaNet=3
F2FFFH 10b
Data flash memory 020C4H ytes
F1000H 8KB 020C3H Option byte area Nete®
FOFFFH 020COH 4 bytes
Reserved 020BFH
FO800H CALLT table area Boot cluster 1
FO7FFH 64 bytes
02080H
Data memory Special function register (2nd SFR) 0207FH
space 2KB
F
Egggg: Vector table area
128 bytes
02000H
01FFFH
= Reserved 0=
o~ Program area =~
000CEH
000CDH On-chip debug security
ID setting area Note3
000C4H 10 bytes
H Note 3
000C3H Option byte area Boot cluster ONete#
000COH 4 bytes
000BFH
CALLT table area
64 bytes
30000H 00080H
2FFFFH 0007FH
L Code flash memory A Vector table area
Program -+ T 128 bytes
memory 192 KB byt
space
Y 00000H 00000H

Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory.

2. |Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-17. Memory Map (R5F10PmJ (m =G, L, M, P))

FFFFFH 3FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH|  General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM Notes 1,2.5,6 = Program area =
20 KB
FAFOOH
FAEFFH "
L Mirror
B 31.75 KB
F3000H 03FFFH
F2FFFH
Data flash memory 020CEH
F1000H 8 KB 020CDH |  on-chip debug SSNEETV
FOFFFH N ID 39?3% ;tfea
eserved es
FOB00H 020C4H : p—
FO7FFH 020C3H Option byte area
020COH 4 bytes
Special function register (2nd SFR) 020BFH
2 KB CALLT table area Boot cluster 1
FO000H 02080H 64 bytes
Data memory EFFFFH 0207FH
space
Vector table area
128 bytes
02000H
01FFFH
-~ Reserved
= Program area -t
000CEH
000CDH|  on-chip debug security
ID setting area Nt 3
000C4H 10 bytes
000C3H Option byte area™*'** Boot cluster QNete4
000COH 4 bytes
000BFH
CALLT table area
40000H 00080H 64 bytes
3FFFFH 0007FH
Program L Code flash memory Vector table area
memory T 256 KB 128 bytes
space
00000H 00000H Y

Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area FFE20H
to FFEDFH when performing self-programming and rewriting the data flash memory. Also, use of the area
FAFOOH to FB2FFH is prohibited, because this area is used for each library. However, the area to which this
prohibition applies may vary with the version of the library. For details, refer to the manual for the individual
library.

Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs
to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
<R> 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).
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Caution

The debugger uses the area FB300H to FB4FFH to store the result of tracing when the tracing function for
on-chip debugging is in use. Accordingly, use of this area is prohibited while the tracing function is in use.
The debugger uses the area FB500H to FB52FH as a working area when the hot plug-in function is in use or
when the DTC is in use for the real-time RAM monitor (RRM) or dynamic memory modification (DMM) function.
Accordingly, use of this area is prohibited while the hot plug-in function is in use or the DTC is in use for the
RRM or DMM function.

When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Remark The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers, see

Table 3-1 Correspondence between Address Values and Block Numbers in Flash Memory.

1FFFFH Block 7FH
1FCOOH
1FBFFH
007FFH
Block 01H
00400H
003FFH Block 00H 1KB
00000H
(R5F10BMG)
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Correspondence between the address values and block numbers in the flash memory are shown below.

Table 3-1. Correspondence between Address Values and Block Numbers in Flash Memory (1/2)

Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number
00000H to 003FFH 00H 08000H to 083FFH 20H 10000H to 103FFH 40H 18000H to 183FFH 60H
00400H to 007FFH 01H 08400H to 087FFH 21H 10400H to 107FFH 41H 18400H to 187FFH 61H
00800H to 00BFFH 02H 08800H to 08BFFH 22H 10800H to 10BFFH 42H 18800H to 18BFFH 62H
00COOH to 00FFFH 03H 08COOH to 08FFFH 23H 10CO0H to 10FFFH 43H 18CO0H to 18FFFH 63H
01000H to 013FFH 04H 09000H to 093FFH 24H 11000H to 113FFH 44H 19000H to 193FFH 64H
01400H to 017FFH 05H 09400H to 097FFH 25H 11400H to 117FFH 45H 19400H to 197FFH 65H
01800H to 01BFFH 06H 09800H to 09BFFH 26H 11800H to 11BFFH 46H 19800H to 19BFFH 66H
01COOH to 01FFFH 07H 09COOH to 09FFFH 27H 11CO0H to 11FFFH 47H 19CO00H to 19FFFH 67H
02000H to 023FFH 08H 0AOOOH to 0A3FFH 28H 12000H to 123FFH 48H 1A000H to 1A3FFH 68H
02400H to 027FFH 09H 0A400H to 0A7FFH 29H 12400H to 127FFH 49H 1A400H to 1A7FFH 69H
02800H to 02BFFH 0AH 0A800H to OABFFH | 2AH 12800H to 12BFFH 4AH 1A800H to 1ABFFH 6AH
02COO0H to 02FFFH 0BH O0ACOOH to OAFFFH | 2BH 12C00H to 12FFFH 4BH 1ACO0H to 1AFFFH 6BH
03000H to 033FFH 0CH 0BO0OH to 0B3FFH 2CH 13000H to 133FFH 4CH 1B0O0OH to 1B3FFH 6CH
03400H to 037FFH ODH 0B400H to 0B7FFH 2DH 13400H to 137FFH 4DH 1B400H to 1B7FFH 6DH
03800H to 03BFFH OEH 0B800H to 0BBFFH | 2EH 13800H to 13BFFH 4EH 1B800H to 1BBFFH 6EH
03COOH to 03FFFH OFH 0BCOOH to OBFFFH | 2FH 13C00H to 13FFFH 4FH 1BCOOH to 1BFFFH 6FH
04000H to 043FFH 10H 0COOOH to OC3FFH | 30H 14000H to 143FFH 50H 1C000H to 1C3FFH 70H
04400H to 047FFH 11H 0C400H to OC7FFH | 31H 14400H to 147FFH 51H 1C400H to 1C7FFH 71H
04800H to 04BFFH 12H 0C800H to OCBFFH | 32H 14800H to 14BFFH 52H 1C800H to 1CBFFH 72H
04COOH to 04FFFH 13H 0CCOOH to OCFFFH | 33H 14CO0H to 14FFFH 53H 1CCOOH to 1CFFFH 73H
05000H to 053FFH 14H ODOOOH to OD3FFH | 34H 15000H to 153FFH 54H 1DO000H to 1D3FFH 74H
05400H to 057FFH 15H 0D400H to OD7FFH | 35H 15400H to 157FFH 55H 1D400H to 1D7FFH 75H
05800H to 05BFFH 16H 0D800H to ODBFFH | 36H 15800H to 15BFFH 56H 1D800H to 1DBFFH 76H
05CO0H to 05FFFH 17H ODCOOH to ODFFFH | 37H 15C00H to 15FFFH 57H 1DCOOH to 1DFFFH 77H
06000H to 063FFH 18H OEO00H to OE3FFH 38H 16000H to 163FFH 58H 1EO000H to 1E3FFH 78H
06400H to 067FFH 19H 0E400H to OE7FFH 39H 16400H to 167FFH 59H 1E400H to 1E7FFH 79H
06800H to 06BFFH 1AH OE800H to OEBFFH | 3AH 16800H to 16BFFH 5AH 1E800H to 1EBFFH 7AH
06CO0H to 06FFFH 1BH OECOOH to OEFFFH | 3BH 16CO0H to 16FFFH 5BH 1ECOO0H to 1EFFFH 7BH
07000H to 073FFH 1CH OFO000H to OF3FFH 3CH 17000H to 173FFH 5CH 1FO00H to 1F3FFH 7CH
07400H to 077FFH 1DH O0F400H to OF7FFH 3DH 17400H to 177FFH 5DH 1F400H to 1F7FFH 7DH
07800H to 07BFFH 1EH OF800H to OFBFFH 3EH 17800H to 17BFFH 5EH 1F800H to 1FBFFH TEH
07COOH to 07FFFH 1FH OFCOOH to OFFFFH | 3FH 17CO00H to 17FFFH 5FH 1FCOOH to 1FFFFH 7FH
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Table 3-1. Correspondence between Address Values and Block Numbers in Flash Memory (2/2)

Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number
20000H to 203FFH 80H 28000H to 283FFH AOH 30000H to 303FFH COH 38000H to 383FFH EOH
20400H to 207FFH 81H 28400H to 287FFH A1H 30400H to 307FFH C1H 38400H to 387FFH E1H
20800H to 20BFFH 82H 28800H to 28BFFH A2H 30800H to 30BFFH C2H 38800H to 38BFFH E2H
20CO0H to 20FFFH 83H 28CO0H to 28FFFH A3H 30CO00H to 30FFFH C3H 38CO0H to 38FFFH E3H
21000H to 213FFH 84H 29000H to 293FFH A4H 31000H to 313FFH C4H 39000H to 393FFH E4H
21400H to 217FFH 85H 29400H to 297FFH A5H 31400H to 317FFH C5H 39400H to 397FFH E5H
21800H to 21BFFH 86H 29800H to 29BFFH A6H 31800H to 31BFFH C6H 39800H to 39BFFH E6H
21COOH to 21FFFH 87H 29CO0H to 29FFFH A7H 31CO0H to 31FFFH C7H 39CO0H to 39FFFH E7H
22000H to 223FFH 88H 2A000H to 2A3FFH A8H 32000H to 323FFH C8H 3A000H to 3A3FFH E8H
22400H to 227FFH 89H 2A400H to 2A7FFH A9H 32400H to 327FFH C9H 3A400H to 3A7FFH E9H
22800H to 22BFFH 8AH 2A800H to 2ABFFH | AAH 32800H to 32BFFH CAH 3A800H to 3ABFFH EAH
22CO00H to 22FFFH 8BH 2ACO0H to 2AFFFH | ABH 32CO0H to 32FFFH CBH 3ACO0H to 3AFFFH EBH
23000H to 233FFH 8CH 2B000H to 2B3FFH ACH 33000H to 333FFH CCH 3B000H to 3B3FFH ECH
23400H to 237FFH 8DH 2B400H to 2B7FFH ADH 33400H to 337FFH CDH 3B400H to 3B7FFH EDH
23800H to 23BFFH 8EH 2B800H to 2BBFFH | AEH 33800H to 33BFFH CEH 3B800H to 3BBFFH EEH
23CO0H to 23FFFH 8FH 2BCOOH to 2BFFFH | AFH 33CO0H to 33FFFH CFH 3BCOOH to 3BFFFH EFH
24000H to 243FFH 90H 2CO00H to 2C3FFH | BOH 34000H to 343FFH DOH 3CO000H to 3C3FFH FOH
24400H to 247FFH 91H 2C400H to 2C7FFH | B1H 34400H to 347FFH D1H 3C400H to 3C7FFH F1H
24800H to 24BFFH 92H 2C800H to 2CBFFH | B2H 34800H to 34BFFH D2H 3C800H to 3CBFFH F2H
24CO0H to 24FFFH 93H 2CCOO0H to 2CFFFH | B3H 34COO0H to 34FFFH D3H 3CCO0H to 3CFFFH F3H
25000H to 253FFH 94H 2DO000H to 2D3FFH | B4H 35000H to 353FFH D4H 3DO000H to 3D3FFH F4H
25400H to 257FFH 95H 2D400H to 2D7FFH | B5H 35400H to 357FFH D5H 3D400H to 3D7FFH F5H
25800H to 25BFFH 96H 2D800H to 2DBFFH | B6H 35800H to 35BFFH D6H 3D800H to 3DBFFH F6H
25CO0H to 25FFFH 97H 2DCOOH to 2DFFFH | B7H 35CO0H to 35FFFH D7H 3DCOO0H to 3DFFFH F7H
26000H to 263FFH 98H 2E000H to 2E3FFH B8H 36000H to 363FFH D8H 3E000H to 3E3FFH F8H
26400H to 267FFH 99H 2E400H to 2E7FFH B9H 36400H to 367FFH D9H 3E400H to 3E7FFH FOH
26800H to 26BFFH 9AH 2E800H to 2EBFFH BAH 36800H to 36BFFH DAH 3E800H to 3EBFFH FAH
26CO0H to 26FFFH 9BH 2ECO0H to 2EFFFH | BBH 36CO0H to 36FFFH DBH 3ECO0H to 3EFFFH FBH
27000H to 273FFH 9CH 2F000H to 2F3FFH BCH 37000H to 373FFH DCH 3FO000H to 3F3FFH FCH
27400H to 277FFH 9DH 2F400H to 2F7FFH BDH 37400H to 377FFH DDH 3F400H to 3F7FFH FDH
27800H to 27BFFH 9EH 2F800H to 2FBFFH BEH 37800H to 37BFFH DEH 3F800H to 3FBFFH FEH
27CO0H to 27FFFH 9FH 2FCOO0H to 2FFFFH | BFH 37CO0H to 37FFFH DFH 3FCOO0H to 3FFFFH FFH
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3.1.1 Internal program memory space
The internal program memory space stores the program and table data.
The RL78/F13 and RL78/F14 products incorporate internal ROM (flash memory), as shown below.

Table 3-2. Internal ROM Capacity

Part Number Internal ROM
Structure Capacity
R5F10AmA (m = 6, A, B, G) Flash memory 16 Kbytes (00000H-03FFFH)
R5F10AmC (m =6, A, B, G, L) 32 Kbytes (00000H-07FFFH)

R5F10BmC (m = A, B, G, L)

R5F10AmD (m =6, A, B, G, L) 48 Kbytes (00000H-0BFFFH)

R5F10BmD (m=A, B, G, L)

R5F10PmD (m = A, B,G)

R5F10AmME (m=6, A, B, G, L, M) 64 Kbytes (00000H-OFFFFH)
R5F10BmE (m=A, B, G, L, M)

R5F10PME (m=A, B, G, L, M, P)
R5F10AmF (m = G, L, M) 96 Kbytes (00000H-17FFFH)
R5F10BmF (m = A, B, G, L, M)
R5F10PmF (m = G, L, M, P)

RSF10AMG (m =G, L, M) 128 Kbytes (00000H-1FFFFH)
R5F10BmG (m = A, B, G, L, M)

R5F10PMG (m =G, L, M, P)

RSF10PmH (m =G, L, M, P) 192 Kbytes (00000H-2FFFFH)

R5F10PmJ (m =G, L, M, P) 256 Kbytes (00000H-3FFFFH)

The internal program memory space is divided into the following areas.

(1) Vector table area
The 128-byte area 00000H to 0007FH is reserved as a vector table area. The program start addresses for branch upon
reset or generation of each interrupt request are stored in the vector table area. Furthermore, the interrupt jump address
is a 64 K address of 00000H to OFFFFH, because the vector code is assumed to be 2 bytes.
Of the 16-bit address, the lower 8 bits are stored at even addresses and the higher 8 bits are stored at odd addresses.
To use the boot swap function, set a vector table also at 02000H to 0207FH.
Table 3-3 lists the vector table. “v” indicates an interrupt source which is supported. “~” indicates an interrupt source
which is not supported.
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Table 3-3. Vector Table (1/2)

Vector Table Address Interrupt Source 100-pin | 80-pin 64-pin 48-pin 32-pin 30-pin 20-pin
0000H RESET, POR, LVD, WDT, v x/ R N \/ v v
TRAP, IAW, CLM
0004H INTWDTI v V v v V v V
0006H INTLVI v v v v v v v
0008H INTPO v J v v J N N
000AH INTP1 v J v v J N N
000CH INTP2 v J v v J N N
000EH INTP3 v v v v v v v
0010H INTP4/INTSPM v v v v v v v
0012H INTP5/INTCMPO R x/ N v N N _
0014H INTP13 v J - - - - -
INTCLM v v v v v v v
0016H INTSTO V v V V v V v
INTCSI00 N N J N N N N
INTIICO0 N N N N N N N
0018H INTSRO v J v v J N N
INTCSIO1 N N J N N N N
INTIICO1 N N N J N N N
001AH INTTRDO v v v v v v v
001CH INTTRD1 v v v v v v N
001EH INTTRJO v v v v v v N
0020H INTRAM v V v v V v V
0022H INTLINOTRM V v V V v J J
0024H INTLINORVC v v v v v v v
0026H INTLINOSTA/INTLINO \ d \ \ N N N
0028H INTIICAO v V v v V - -
002AH INTP8 \ d \ \ - - -
INTRTC N N N N N N N
002CH INTTMO0O v v v v v v N
002EH INTTMO1 v J v v J N N
0030H INTTMO2 v v v v v v N
0032H INTTMO3 v v v v v v v
0034H INTAD v v v v v v v
0036H INTP6 N N N N _ _ _
INTTM11H J S J J S J -
0038H INTP7 \ d \ \ - - -
INTTM13H N N N N N N -
003AH INTP9 N N N N _ _ _
INTTMO1H N N N N N N N
003CH INTP10 v V v - - - -
INTTMO3H N N N N N N N
003EH INTST1 v J V V J N -
INTCSI10 N N J N N N _
INTIIC10 v v v v v v -
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Table 3-3. Vector Table (2/2)

Vector Table Interrupt Source 100-pin | 80-pin 64-pin 48-pin 32-pin 30-pin 20-pin
Address

0040H INTSR1 V J V V J J -

INTCSI11 S J S N - - -

INTIC11 V N V y - - -
0042H INTTMO4 v v v v v v v
0044H INTTMO5 v v v v v v v
0046H INTTMO6 V J V V J J J
0048H INTTMO7 V J V V J J J
004AH INTP11 V J y - - - -

INTLINOWUP v v v J v N N
004CH INTKR J N N N N N 4
004EH INTCANOERR N N N N N J ~
0050H INTCANOWUP N N J N N N ~
0052H INTCANOCFR N N N N N J _
0054H INTCANOTRM N N J N N N _
0056H INTCANGRFR N N N N N J _
0058H INTCANGERR N N J N N N _
005AH INTTM10 N N N N N N _
005CH INTTM11 N J J N N J _
005EH INTTM12 N J J N N J _
0060H INTTM13 N N N N N N ~
0062H INTFL J N N N N N J
0064H INTP12 V J y - - - -

INTLINTWUP V N V y - - -
0066H INTLINTTRM S J V V - - -
0068H INTLINTRVC V N V V - - -
006AH INTLIN1STA/INTLIN{ N N J J _ _ B
006CH INTTM14 V N V V - - -
006EH INTTM15 S J V N - - -
0070H INTTM16 S J V N - - -
0072H INTTM17 V N V V - - -
007EH BRK N N J J N N N

(2) CALLT instruction table area
The 64-byte area 00080H to 000BFH can store the subroutine entry address of a 2-byte call instruction (CALLT). Set
the subroutine entry address to a value in a range of 00000H to OFFFFH (because an address code is 2 bytes).

To use the boot swap function, set a CALLT instruction table also at 02080H to 020BFH.

(3) Option byte area
A 4-byte area of 000COH to 000C3H can be used as an option byte area. Set the option byte at 020COH to 020C3H
when the boot swap is used. For details, see CHAPTER 29 OPTION BYTE.
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(4) On-chip debug security ID setting area
A 10-byte area of 000C4H to 000CDH and 020C4H to 020CDH can be used as an on-chip debug security ID setting
area. Set the on-chip debug security ID of 10 bytes at 000C4H to 000CDH when the boot swap is not used and at
000C4H to 000CDH and at 020C4H to 020CDH when the boot swap is used. For details, see CHAPTER 31 ON-CHIP
DEBUG FUNCTION.
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3.1.2 Mirror area

The RL78/F13 and RL78/F14 mirror the code flash area of 00000H to OFFFFH, to FOOOOH to FFFFFH. The products
with 96 KB or more flash memory mirror the code flash area of 00000H to OFFFFH or 10000H to 1FFFFH, to FOOO0H to

FFFFFH (the code flash area to be mirrored is set by the processor mode control register (PMC)).

By reading data from FOOO0OH to FFFFFH, an instruction that does not have the ES register as an operand can be used,
and thus the contents of the code flash can be read with the shorter code. However, the code flash area is not mirrored to

the SFR, extended SFR, RAM, data flash memory, and use prohibited areas.

See 3.1 Memory Space for the mirror area of each product.
The mirror area can only be read and no instruction can be fetched from this area.

The following show examples.

Example R5F10AmE (m =6, A, B, G, L) (Flash memory: 64 KB, RAM: 4 KB)

FFFFFH

FFFOOH

FFEFFH
FFEEOH

FFEDFH

FEFOOH
FEEFFH

F2000H

FAFFFH

F1000H
FOFFFH

FO800H
FO7FFH

FOOOOH
EFFFFH

10000H
OFFFFH

OEFO0H

Special-function register (SFR)
256 bytes
General-purpose register
32 bytes
RAM
4 KB
Mirror
(same data as 02000H to OEEFFH)
Data flash memory
Reserved
Special-function register (2nd SFR)
2 KB
Mirror
For example, 0E789H is mirrored to
FE789H.
Data can therefore be read by
Reserved MOV A, IE789H, instead of

MOV ES, #00H and
MOV A, ES:IE789H.

Code flash memory

OEEFFH

02000H
04FFFH

00000H

Code flash memory
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The PMC register is described below.

e Processor mode control register (PMC)
This register sets the flash memory space for mirroring to area from FOOOOH to FFFFFH.
The PMC register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

Figure 3-18. Format of Configuration of Processor Mode Control Register (PMC)

Address: FFFFEH After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 <0>
PMC | 0 | 0 | 0 | 0 | 0 | 0 | 0 | MAA |

MAA Selection of flash memory space for mirroring to area from FOOOOH to FFFFFH

0 00000H to OFFFFH is mirrored to FOOOOH to FFFFFH
1 10000H to 1FFFFH is mirrored to FOOOOH to FFFFFH Nete

Note This setting is prohibited in products with 64 KB or less flash memory

Cautions 1. In products with 64 KB or less flash memory, be sure to clear bit 0 (MAA) of this register to 0 (default
value).
2. Set the PMC register only once during the initial settings prior to operating the data transfer
controller (DTC). Rewriting the PMC register other than during the initial settings is prohibited.
3. After setting the PMC register, wait for at least one instruction and access the mirror area.
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3.1.3 Internal data memory space
The RL78/F13 and RL78/F14 products incorporate the following RAMs.

Table 3-4. Internal RAM Capacity

Part Number Internal RAM
R5F10AmA (m = 6, A, B, G) 1 Kbyte (FFBOOH to FFEFFH)
R5F10AmC (m =6, A, B, G, L) 2 Kbytes (FF700H to FFEFFH)
R5F10BmC (m = A, B, G, L)
R5F10AmD (m =6, A, B, G, L) 3 Kbytes (FF300H to FFEFFH)
R5F10BmD (m=A,B, G, L)
R5F10PmMD (m = A, B, G) 4 Kbytes (FEFOOH to FFEFFH)
R5F10AmE (m =6, A, B, G, L, M)

R5F10BmE (m=A, B, G, L, M)

R5F10PmME (m=A,B, G, L, M, P)

6 Kbytes (FE700H to FFEFFH)

R5F10BmF (m=A, B, G, L, M)

(
(
R5F10AmF (m = G, L, M)
(
(

R5F10PmF (m =G, L, M, P)

8 Kbytes (FDFOOH to FFEFFH)

R5F10AmG (m = G, L, M)

R5F10BmG (m = A, B, G, L, M)

R5F10PMG (m = G, L, M, P) 10 Kbytes (FD700H to FFEFFH)
R5F10PmH (m = G, L, M, P) 16 Kbytes (FBFOOH to FFEFFH)

R5F10PmJ (m =G, L, M, P)

20 Kbytes (FAFOOH to FFEFFH)

The internal RAM can be used as a data area and a program area where instructions are written and executed. Four

general-purpose register banks consisting of eight 8-bit registers per bank are assigned to the 32-byte area of FFEEOH to

FFEFFH of the internal RAM area. However, instructions cannot be executed by using the general-purpose registers.

The internal RAM is used as a stack memory.

Cautions 1. It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching

instructions or as a stack area.

Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries,

branch destinations for vectored interrupt servicing, or DTC transfer destinations/transfer

sources to the area FFE20H to FFEDFH when performing self-programming and rewriting the data

flash memory.

Using the listed RAM areas in the corresponding products below is prohibited since the
respective libraries use them in self-programming and overwriting of the data flash memory.

However, the area to which this prohibition applies may vary with the version of the library. For

details, refer to the manuals for the individual libraries.

R5F10AmE (m = 6, A, B, G, L):
R5F10PmF (m = G, L, M):

FEFOOH to FF2FFH
FDFOOH to FE2FFH

R5F10AmG (m =G, L, M), R5F10BnG (n = A, B, G, L, M): FDFOOH to FE2FFH

R5F10PmJ (m = G, L, M, P):

FAFO00H to FB2FFH
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3.1.4 Special function register (SFR) area
On-chip peripheral hardware special function registers (SFRs) are allocated in the area FFFOOH to FFFFFH (see Table
3-5 SFR List in 3.2.4 Special function registers (SFRs)).

Caution Do not access addresses to which SFRs are not assigned.

3.1.5 Extended special function register (2nd SFR: 2nd Special Function Register) area

On-chip peripheral hardware special function registers (2nd SFRs) are allocated in the area FOOOOH to FO7FFH (see
Table 3-6 Extended SFR (2nd SFR) List in 3.2.5 Extended special function registers (2nd SFRs: 2nd Special Function
Registers)).

SFRs other than those in the SFR area (FFFOOH to FFFFFH) are allocated to this area. An instruction that accesses the
extended SFR area, however, is 1 byte longer than an instruction that accesses the SFR area.

Caution Do not access addresses to which extended SFRs are not assigned.
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3.1.6 Data memory addressing

Addressing refers to the method of specifying the address of the instruction to be executed next or the address of the
register or memory relevant to the execution of instructions.

Several addressing modes are provided for addressing the memory relevant to the execution of instructions for the
RL78/F13 and RL78/F14, based on operability and other considerations. For areas containing data memory in particular,
special addressing methods designed for the functions of the special function registers (SFR) and general-purpose registers
are available for use. Figures 3-19 to 3-35 show correspondence between data memory and addressing. For details of
each addressing, see 3.4 Addressing for Processing Data Addresses.
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Figure 3-19. Correspondence between Data Memory and Addressing (R5F10AmA (m =6, A, B, G))

Register indirect addressing

Based indexed addressing

rrrrr |= ‘ A
FFF20H | _Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FFFooH Short direct
FFEFFH [ General-purpose register A
i i addressin
FFEEOH 32 bytes Register addressing g
FFEDFH
FFE20H _______________R_@M _______________
FFE1FH 1KB
FFBOOH
FFAFFH
= Reserved =
F4000H -
F3FFFH M'ng
F2000H d
FIFFFH Data flash memory
F1000H 4K
FOFFFH
Reserved
FO800H
FO7FFH
Direct addressin
Special function register (2nd SFR) ' "9
2KB
FOO000H .
EFFFEH Based addressing
= Reserved 5
04000H
03FFFH
= Code flash memory -
16 KB
00000H /
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-20. Correspondence between Data Memory and Addressing (R5F10AmC (m =6, A, B, G, L))

rrrrr l: ‘
FFF20H | _Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FFFOOH
FFEFFH [ General-purpose register . .
FFEEOH 32 bytes Register addressing
FFEDFH
FFE20H ______________E/_\[V_l _______________
FFE1FH 5 KB
FF700H
';Zg’;gﬁ:: Reserved =~
F7FFFH Mirror
F2000H 24KB
F1FFFH

Data flash memory
F1000H 4KB
FOFFFH

Reserved

FO0800H
FO7FFH

Special function register (2nd SFR)

Short direct
addressing

|

Direct addressing

Register indirect addressing

Based addressing

Based indexed addressing

2KB
FOOOOH
EFFFFH
~ Reserved ~
08000H
07FFFH
-~ Code flash memory =~
32 KB
00000H
Caution

When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-21. Correspondence between Data Memory and Addressing (R5F10BmC (m = A, B, G, L))

FFFFFH A ] ]
FFF20H  _Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FFFo0H Short direct
FFEFFH | General-purpose register 1 A
FFEEOH ;2 [:pytes 9 Register addressing addressing
-y
FFEDFH
FFE20H| =~  ~~ RAM |
FFE1FH 2 KB
FF700H
FF6FFH_| 1
F8000HT Reserved =
F7FFFH Mirror
F2000H 24 KB
F1FFFH
Data flash memory
F1000H 4KB
FOFFFH
Reserved
FOB800H
FO7FFH
Special function register (2nd SFR) Direct addressing
2KB
FO00OH Register indirect addressing
EFFFFH Based addressing
Based indexed addressing
~ Reserved ¥
08000H
07FFFH
= Code flash memory =
32 KB
00000H Y

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-22. Correspondence between Data Memory and Addressing (R5F10AmD (m =6, A, B, G, L))

FFFFFH ) ] A
FFF20H | _Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FFFooH Short direct
FFEFFH [ General-purpose register 1 A
Register addressing addressing
FFEEOH 32 bytes )
FFEDFH
FFE20H _______________F\:éM _______________
FFE1FH 3KB
FF300H
FF2FFH
s Reserved =
FCOO00H
FBFFFH Mirror
F2000H 40KB
FIFFFH Data flash memory
F1000H 4KB
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR) Direct addressing
2KB
FO00OH Register indirect addressing
EFFFFH Based addressing
Based indexed addressing
~ Reserved ¥
0CO000H
O0BFFFH
~L Code flash memory ~L
[ 48 KB i
00000H Y

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-23. Correspondence between Data Memory and Addressing (R5F10BmD (m = A, B, G, L))

rrrrr |= ‘ A
FFF20H  _Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FrrooH Short direct
FFEFFH [ General-purpose register 1 A
Register addressing addressing
FFEEOH 32 bytes y
FFEDFH
FFE20H| =~  ~~ RAM |
FFE1FH 3KB
FF300H
FF2FFH
pos Reserved =
FCO00H
FBFFFH Mirror
F2000H 40KB
FIFFFH Data flash memory
F1000H 4KB
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR) Direct addressing
2KB
Register indirect addressing
FO000H
EFFFFH Based addressing
Based indexed addressing
:Z Reserved ¥
0CO00H
O0BFFFH
L Code flash memory L
T 48 KB T
00000H /

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-24. Correspondence between Data Memory and Addressing (R5F10PmD (m = A, B, G))

FFFFFH A _ .
FFF20H | _Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FFFooH Short direct
FFEFFH [ General-purpose register 1 A
Register addressing addressing
FFEEOH 32 bytes i
FFEDFH
FFE20H _______________RAM _______________
FFE1FH 4KB
FEFOOH
FEEFFH
proast Reserved =
FCOOOH
FBFFFH Mirror
F2000H 40KB
F1FFFH Data flash memory
F1000H 4KB
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR) Direct addressing
2KB
FO00OH Register indirect addressing
EFFFFH Based addressing
Based indexed addressing
= Reserved 5
0CO00H
OBFFFH
~L Code flash memory ~L
48 KB i
00000H /

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-25. Correspondence between Data Memory and Addressing (R5F10AmE (m =6, A, B, G, L))

FFFFFH ) ] A
FFF20H  _Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FFFooH Short direct
FFEFFH | General-purpose register 1 A
FFEEOH :;)2 prtes 9 Register addressing addressing
B
FFEDFH
FFE20H _______________F\:@M _______________
FFE1FH 4KB
FEFOOH
FEEFFH | Mirror 1
I 51.75 KB T
F2000H
F1FFFH
Data flash memory
F1000H 4KB
FOFFFH
Reserved
FOB00H
FO7FFH
Direct i
Special function register (2nd SFR) irect addressing
FO00OH 2KB Register indirect addressing
EFFFFH Based addressing
Based indexed addressing
=~ Reserved ¥
10000H
OFFFFH
~L Code flash memory L
[ 64 KB i
00000H Y

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-26. Correspondence between Data Memory and Addressing (R5F10AmE, R5F10BmE (m = A, B, G, L, M))

FFFFFH i ] A
FFF20H|  Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
Ay Short direct
FFEFFH| General-purpose register [ r
FFEEOH ;2 prtes 9 Register addressing addressing
FFEDFH
FFE20Hf =~ RAM |
FFE1FH 4KB
FEFOOH
FEEFFH
Reserved
FDFOOH
FDEFFI—L Mirror 1
n 47.75 KB T
F2000H
FIFFFH Data flash memory
F1000H 4KB
FOFFFH
Reserved
::gggg: Direct addressing
Special function register (2nd SFR) Register indirect addressing
2KB .
Based addressing
FOO0OH
EFFFFH Based indexed addressing
- Reserved =
10000H
OFFFFH
L Code flash memory o~
[ 64 KB i
00000H Y

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-27. Correspondence between Data Memory and Addressing (R5F10PmE (m=A, B, G, L, M))

rrrrr |= 4 A
FFF20H|  Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FFFOOH Short direct
FFEFFH| General-purpose register A A
FFEEOH ;2 prtes 9 Register addressing addressing
FFEDFH
FFE20H| =~ ~~ RAM |
FFE1FH 6 KB
FE700H
FE6FFH Reserved
FDFOOH
FDEFFI—L Mirror 1
T 47.75 KB T
F2000H
FAFFFH Data flash memory
F1000H 4KB
FOFFFH
Reserved
::gggg: Direct addressing
Special function register (2nd SFR) Register indirect addressing
2k Based addressing
FO00OH
EFFFFH Based indexed addressing
ot Reserved 3
10000H
OFFFFH
L Code flash memory o~
[ 64 KB §
00000H Y

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-28. Correspondence between Data Memory and Addressing (R5F10PPE)

FFFFFH ) ] A
FFF20H | __Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FFFoor Short direct
FFEFFH| General-purpose register A A
FFEEOH ;2 prtes 9 Register addressing addressing
B A
FFEDFH
FFE20H| =~~~ RAM |
FFE1FH 6 KB
FE700H
FE6FFH
Reserved
FAFOOH
FAEFFH .
A1 Mirror ne
n 31.75 KB T
F3000H
F2FFFH
Reserved
F2000H
FAFFFH Data flash memory
4 KB
F1000H Direct addressing
FOFFFH
F0800H Reserved Register indirect addressing
FO7FFH Based addressing
Special function register (2nd SFR)
2 KB Based indexed addressing
FOO0OH
EFFFFH
Reserved
10000H
OFFFFH
~L Code flash memory A4
T 64 KB T
00000H Y

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.

RO1UH0368EJ0220 Rev.2.20 R nS 134
Sep 1, 2023 ENES.



RL78/F13,

F14

CHAPTER 3 CPU ARCHITECTURE

Figure 3-29. Correspondence between Data Memory and Addressing (R5F10AmF (m = G, L, M), R5F10BnF (n = A,

B, G, L, M))
FFFFFH I . \
FFF20H | __Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
daaiy Short direct
FFEFFH | General-purpose register J i
:;)2 prtes 9 Register addressing addressing

FFEEOH
FFEDFH —
FFE20H RAM
FFEIFH| 7 7 TTeke ]
FE700H
FE6FFH

Reserved
FDFOOH
FDEFFH Mirror
F2000H 47.75 KB
FIFFFH Data flash memory

4 KB

F1000H
FOFFFH A
FO800H eserved Direct addressing
FO7FFH

Special function register (2nd SFR)

Register indirect addressing

Based addressing

Based indexed addressing

2KB
FOOOOH
EFFFFH
= Reserved =
18000H
17FFFH
~L Code flash memory L
T 96 KB T
00000H
Caution

When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-30. Correspondence between Data Memory and Addressing (R5F10PmF (m =G, L, M))

rrrrr I: ‘
FFF20H | _Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FFFooH Short direct
FFEFFH [ General-purpose register 1 A
Register addressing addressing
FFEEOH 32 bytes )
FFEDFH
FFE20H| =~  ~~ RAM |
FFE1FH 8KB
FDFOOH
FDEFFH | Mirror 1
F2000H 47.75 KB
F1FFFH
Data flash memory
4 KB
F1000H
FOFFFH
Reserved
F0800H
FO7FFH
Special functior; r;gister (2nd SFR) Direct addressing
FOOOOH Register indirect addressing
EFFFFH Based addressing
Based indexed addressing
~ Reserved 5
18000H
17FFFH
L Code flash memory L
T 96 KB A
00000H /

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-31. Correspondence between Data Memory and Addressing (R5F10PPF)

FFFFFH i ‘
FFF20H | Special function register (SFR) SFR addressing
FFF1FH 256 bytes
dadc Short direct
FFEFFH | General-purpose register A r
FFEEOH §2 prtes i ‘ Register addressing addressing
FFEDFH —r l
FFE20H RAM
FFEAIFH| " Tgkg ]
FDFOOH
FDEFFH
Reserved
FAFOOH
FAEFFH Mirror
T 31.75KB I~
F3000H
F2FFFH
Reserved
F2000H
F1FFFH

Data flash memo
v Direct addressing

F1000H 4KB
FOFFFH ister indi i
Reserved Register indirect addressing
F0800H .
FO7FFH Based addressing
Special function register (2nd SFR) Based indexed addressing
2KB
FOOOCH
EFFFFH
= Reserved -~
18000H
17FFFH
L Code flash memory A
T 96 KB T
00000H /

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.

RO1UH0368EJ0220 Rev.2.20 R nS 137
Sep 1, 2023 ENES.



RL78/F13,

F14

CHAPTER 3 CPU ARCHITECTURE

Figure 3-32. Correspondence between Data Memory and Addressing (R5F10AmG (m = G, L, M), R5F10BnG (n = A,

B,G, L, M))
FFFFFH i . :
FFF20H | __Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FrErR Short direct
FFEFFH | General-purpose register A i
:;)2 prtes ’ Register addressing addressing
FFEEOH R
FFEDFH
FFE20H RAM
FFE1FH '""'""““'S'I'('B' --------------
FDFOOH
FDEFFH [ Mirror 1
F2000H 47.75 KB
FIFFFH Data flash memory
4KB

F1000H
FOFFFH

Reserved
FO800H
FO7FFH

FO000H

Special function register (2nd SFR)
2KB

EFFFFH

20000H
1FFFFH

o Reserved ~

Code flash memory

B 128 KB .

00000H

Caution

ol

Direct addressing

Register indirect addressing

Based addressing

Based indexed addressing

When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-33. Correspondence between Data Memory and Addressing (R5F10PmG (m =G, L, M, P))

FFFFFH A _ .
FFF20H  _Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
aiy Short direct
FFEFFH [ General-purpose register 1 r
Register addressing addressing
FFEEOH 32 bytes )
FFEDFH I
FFE20H| =~ RAM |
FFE1FH 10KB
FD700H
FDGFFH
Reserved
FAFOOH
FAEFFH | Mirror 1
F3000H 31.75 KB
F2FFFH
Data flash memory
F1000H 8Kk
FOFFFH
Reserved
,fgf,?gﬂ Direct addressing
Special function register (2nd SFR) Register indirect addressing
2KB .
Based addressing
FOO000H
EFFFFH Based indexed addressing
- Reserved o=
20000H
1FFFFH
~L Code flash memory g
T 128 KB T
00000H Y

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-34. Correspondence between Data Memory and Addressing (R5F10PmH (m =G, L, M, P))

FFFFFH A
FFF20H | Special function register (SFR) SFR addressing
FFF1FH 256 bytes
FFFOOH
FFEFFH [ General-purpose register ) .
FFEEOH 32 bytes Register addressing
FFEDFH o
FFE20H RAM
FFEIFH| 77 1B6KB
FBFOOH
FBEFFH

Reserved
FAFOOH
FAEFFH | Mirror L
F3000H 31.75 KB
F2FFFH

Data flash memory

F1000H 8KB
FOFFFH

Reserved
FO800H
FO7FFH

Special function register (2nd SFR)

Short direct
addressing

|

Direct addressing

Based addressing

Based indexed addressing

2KB
FOO000H
EFFFFH
- Reserved 0~
30000H
2FFFFH
i~ Code flash memory o~
192 KB
00000H
Caution

Register indirect addressing

When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-35. Correspondence between Data Memory and Addressing (R5F10PmJ (m = G, L, M, P))

FFFFFH [} _ )
FFF20H  _Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes
FrFoon Short direct
FFEFFH [ General-purpose register 1 A
Register addressing addressing
FFEEOH 32 bytes y
FFEDFH
FFE20H _______________F\:éM _______________
FFE1FH 20 KB
FAFOOH
FAEFFH | Mirror L
F3000H 31.75KB
F2FFFH
Data flash memory
F1000H 8KB
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR) Direct addressing
2KB
Register indirect addressing
FO000H
EFFFFH Based addressing
Based indexed addressing
:Z Reserved ¥
40000H
3FFFFH
=~ Code flash memory ot
256 KB
00000H /

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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3.2 Processor Registers

The RL78/F13 and RL78/F14 products incorporate the following processor registers.

3.2.1 Control registers

The control registers control the program sequence, statuses and stack memory. The control registers consist of a

program counter (PC), a program status word (PSW) and a stack pointer (SP).

(1)

(2)

Program counter (PC)

The program counter is a 20-bit register that holds the address information of the next program to be executed.

In normal operation, PC is automatically incremented according to the number of bytes of the instruction to be fetched.
When a branch instruction is executed, immediate data and register contents are set.

Reset signal generation sets the reset vector table values at addresses 0000H and 0001H to the program counter.

Figure 3-36. Format of Program Counter

19 0

PC

Program status word (PSW)

The program status word is an 8-bit register consisting of various flags set/reset by instruction execution.

Program status word contents are stored in the stack area upon vectored interrupt request is acknowledged or PUSH
PSW instruction execution and are restored upon execution of the RETB, RETI and POP PSW instructions.

Reset signal generation sets the PSW register to 06H.

Figure 3-37. Format of Program Status Word

7 0
PSW| IE ‘ z ‘RBS1‘ AC ‘RBSO‘ ISP1 ‘ ISPO‘ cY |

(a) Interrupt enable flag (IE)
This flag controls the interrupt request acknowledge operations of the CPU.
When 0, the IE flag is set to the interrupt disabled (DI) state, and all maskable interrupt requests are disabled.
When 1, the IE flag is set to the interrupt enabled (El) state and interrupt request acknowledgment is controlled
with an in-service priority flag (ISP1, ISPO0), an interrupt mask flag for various interrupt sources, and a priority
specification flag.
The IE flag is reset (0) upon DI instruction execution or interrupt acknowledgment and is set (1) upon El instruction
execution.

(b) Zero flag (2)
When the operation result is zero, this flag is set (1). Itis reset (0) in all other cases.

(c) Register bank select flags (RBS0, RBS1)
These are 2-bit flags to select one of the four register banks.
In these flags, the 2-bit information that indicates the register bank selected by SEL RBn instruction execution is
stored.
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(d) Auxiliary carry flag (AC)
If the operation result has a carry from bit 3 or a borrow at bit 3, this flag is set (1). Itis reset (0) in all other cases.

(e) In-service priority flags (ISP1, ISP0)
This flag manages the priority of acknowledgeable maskable vectored interrupts. Vectored interrupt requests
specified lower than the value of ISPO and ISP1 flags by the priority specification flag registers (PRnOL, PRnOH,
PRn1L, PRn1H, PRn2L, PRn2H, PRn3L) (see 21.3.3 Priority specification flag registers (PROOL, PROOH,
PRO1L, PRO1H, PRO2L, PRO2H, PRO3L, PR10L, PR10H, PR11L, PR11H, PR12L, PR12H, PR13L)) can not be
acknowledged.
Actual request acknowledgment is controlled by the interrupt enable flag (IE).

Remark n=0,1

(f) Carry flag (CY)
This flag stores overflow and underflow upon add/subtract instruction execution. It stores the shift-out value upon
rotate instruction execution and functions as a bit accumulator during bit operation instruction execution.

(3) Stack pointer (SP)
This is a 16-bit register to hold the start address of the memory stack area. Only the internal RAM area can be set as
the stack area.

Figure 3-38. Format of Stack Pointer

15 0
SP [SP15/SP14/SP13/SP12]SP11/SP10| SPa | SP8 | SP7| SP6 | SP5 |SP4 | SP3| SP2 SP1|SPo |

The SP is decremented ahead of write (save) to the stack memory and is incremented after read (restored) from the
stack memory.
Each stack operation saves data as shown in Figure 3-39.

Cautions 1. Since reset signal generation makes the SP contents undefined, be sure to initialize the SP before
using the stack.
2. It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space as a stack area.
3. The internal RAM in the following products cannot be used as stack memory when using the
self-programming and data flash function. However, the area to which this prohibition applies
may vary with the version of the library. For details, refer to the manual for the individual library.

R5F10AmE (m=6,A,B, G, L): FEFOOH to FF2FFH
R5F10PmF (m =G, L, M): FDFOOH to FE2FFH
R5F10AmG (m =G, L, M), R5F10BnG (n=A, B, G, L, M): FDFOOH to FE2FFH
R5F10PmJ (m =G, L, M, P): FAFO0OH to FB2FFH

4. The internal RAM in the following products cannot be used as stack memory when using the
tracing function of on-chip debugging.
R5F10AmE (m =6, A, B, G, L), R5F10AnD (n=6, A, B, G,L): FF300H to FF37FH

R5F10AmG (m =G, L, M), R5F10BnG (n=A, B, G, L, M): FE300H to FE4FFH
R5F10PmF (m =G, L, M): FE300H to FE4FFH
R5F10PmJ (m =G, L, M, P): FB300H to FB4FFH

5. The internal RAM in the following products cannot be used as stack memory when the hot plug-
in function is used or when the DTC is in use for the RRM or DMM function.

R5F10AmD, R5F10AmE (m =6, A, B, G, L): FF400H to FF42FH
R5F10AmG (m =G, L, M), R5F10BnG (n=A, B, G, L, M): FE500H to FE52FH
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R5F10PmF (m = G, L, M):
R5F10PmJ (m = G, L, M, P):

SPSP-2

SP-2

SP-1

SP -

CALL, CALLT Instructions

FE500H to FE52FH
FB500H to FB52FH

Figure 3-39. Data to Be Saved to Stack Memory

PUSH rp instruction

Register pair lower

Register pair higher

(4-byte stack)

PUSH PSW instruction

SP«SP-2

SP-2 00H

SP-1 PSW

SP >

Interrupt, BRK Instruction
(4-byte stack)

SP<SP-4 SP<SP—4

T T

SP4 PC7 to PCO SP—4 PC7 to PCO
T T

SP-3 PC15 to PC8 SP-3 PC15 to PC8
1) T

SP-2 PC19 to PC16 SP-2 PC19to PC16
T T

SP-1 00H SP-1 PSW
) T

SP > SP—
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3.2.2 General-purpose registers

General-purpose registers are mapped at particular addresses (FFEEOH to FFEFFH) of the data memory. The general-
purpose registers consists of 4 banks, each bank consisting of eight 8-bit registers (X, A, C, B, E, D, L, and H).

Each register can be used as an 8-bit register, and two 8-bit registers can also be used in a pair as a 16-bit register (AX,
BC, DE, and HL).

These registers can be described in terms of function names (X, A, C, B, E, D, L, H, AX, BC, DE, and HL) and absolute
names (RO to R7 and RPO to RP3).

Register banks to be used for instruction execution are set by the CPU control instruction (SEL RBn). Because of the 4-
register bank configuration, an efficient program can be created by switching between a register for normal processing and
a register for interrupts for each bank.

Caution It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.

RO1UH0368EJ0220 Rev.2.20 R nS 145
Sep 1, 2023 ENES.



RL78/F13, F14 CHAPTER 3 CPU ARCHITECTURE

Figure 3-40. Configuration of General-Purpose Registers

(a) Function name

16-bit processing 8-bit processing
FFEFFH
H
Register bank 0 HL
L
FFEF8H
D
Register bank 1 DE
E
FFEFOH
B
Register bank 2 BC
C
FFEE8H
A
Register bank 3 AX
X
FFEEOH
15 0 7 0
(b) Absolute name
16-bit processing 8-bit processing
FFEFFH
R7
Register bank 0 RP3
R6
FFEF8H
R5
Register bank 1 RP2
R4
FFEFOH
R3
Register bank 2 RP1
R2
FFEE8H
R1
Register bank 3 RPO
RO
FFEEOH
15 0 7 0
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3.2.3 ES and CS registers

The ES register is used for data access and the CS register is used to specify the higher address when a branch
instruction is executed.

The default value of the ES register after reset is OFH, and that of the CS register is 00H.

Figure 3-41. Configuration of ES and CS Registers

7 6 5 4 3 2 1 0
ES | 0 | 0 | 0 | 0 | ES3 | ES2 | EST | ESO |
7 6 5 4 3 2 10
<> s [ o | o | o | o [cs3|cs2]cst|esol
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3.2.4 Special function registers (SFRs)

Unlike a general-purpose register, each SFR has a special function.

SFRs are allocated to the FFFOOH to FFFFFH area.

SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation instructions. The
manipulable bit units, 1, 8, and 16, depend on the SFR type.

Each manipulation bit unit can be specified as follows.

1-bit manipulation

Describe the symbol reserved by the assembler for the 1-bit manipulation instruction operand (sfr.bit).
This manipulation can also be specified with an address.

8-bit manipulation

Describe the symbol reserved by the assembler for the 8-bit manipulation instruction operand (sfr).
This manipulation can also be specified with an address.

16-bit manipulation

Describe the symbol reserved by the assembler for the 16-bit manipulation instruction operand (sfrp).
When specifying an address, describe an even address.

Table 3-5 gives a list of the SFRs. The meanings of items in the table are as follows.

Symbol

This item indicates the address of a special function register. It is a reserved word in the assembler, and is defined
as an sfrvariable using the #pragma sfr directive in the compiler. When using the assembler, debugger, and simulator,
symbols can be written as an instruction operand.

R/W

This item indicates whether the corresponding SFR can be read or written.

R/W: Read/write enable

R: Read only

W: Write only

Manipulable bit units

“\” indicates the manipulable bit unit (1, 8, or 16). “~” indicates a bit unit for which manipulation is not possible.

After reset

This item indicates each register status upon reset signal generation.

Caution Do not access addresses to which SFRs are not assigned.

Remark For extended SFRs (2nd SFRs), see 3.2.5 Extended special function registers (2nd SFRs: 2nd Special

Function Registers).
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Table 3-5. SFR List (1/4)

Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After Reset
1-bit | 8-bit | 16-bit

FFFOOH | Port register 0 PO R/W J V - 00H
FFFO1H | Port register 1 P1 RW N x/ - 00H
FFFO3H | Port register 3 P3 R/W J V - 00H
FFFO04H Port register 4 P4 R/W N \ - 00H
FFFO5H | Port register 5 P5 R/W J V - 00H
FFFO6H | Port register 6 P6 RW N x/ - 00H
FFFO7H | Port register 7 P7 R/W J V - 00H
FFFO8H | Port register 8 P8 R/W J V - 00H
FFFO9H | Port register 9 P9 RW N x/ - 00H
FFFOAH | Port register 10 P10 R/W N x/ - 00H
FFFOCH | Port register 12 P12 R/W J V - Undefined
FFFODH | Port register 13 P13 R/W J V - Undefined Note
FFFOEH | Port register 14 P14 R/W N x/ - 00H
FFFOFH | Port register 15 P15 R/W J V - 00H
FFF10H | Serial data register 00 SDROOL SDR00 | R/W - y \ 0000H
FFF11H . _ _
FFF12H | Serial data register 01 SDRO1L SDRO1 | RW - y \ 0000H
FFF13H . _ _
FFF18H Timer data register 00 TDROO R/W - - v 0000H
FFF19H
FFF1AH Timer data register 01 TDRO1L TDRO1 R/W - J 00H
FFF1BH TDRO1H - y 00H
FFF1EH 10-bit A/D conversion result register ADCR R - - v 0000H
FFF1FH 8-bit A/D conversion result register ADCRH R - v - 00H
FFF20H Port mode register 0 PMO R/W N v - FFH
FFF21H | Port mode register 1 PM1 R/W N x/ - FFH
FFF23H Port mode register 3 PM3 R/W N v - FFH
FFF24H | Port mode register 4 PM4 R/W N x/ - FFH
FFF25H Port mode register 5 PM5 R/W N v - FFH
FFF26H | Port mode register 6 PM6 R/W N x/ - FFH
FFF27H | Port mode register 7 PM7 R/W J V - FFH
FFF28H | Port mode register 8 PM8 R/W J V - FFH
FFF29H | Port mode register 9 PM9 R/W N x/ - FFH
FFF2AH | Port mode register 10 PM10 R/W N x/ - FFH
FFF2CH | Port mode register 12 PM12 R/W \ d - FFH
FFF2EH | Port mode register 14 PM14 R/W J V - FFH
FFF2FH | Port mode register 15 PM15 R/W N x/ - FFH
FFF30H | A/D converter mode register 0 ADMO R/W \ \ - 00H
FFF31H Analog input channel specification register | ADS R/W R \/ - 00H
FFF32H | A/D converter mode register 1 ADM1 R/W \ d - 00H
FFF34H D/A conversion value setting register 0 DACSO0 R/W - \/ - 00H

Note P130 bit depends on the setting of User Option Byte (000C2H/020C2H).
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Table 3-5. SFR List (2/4)

Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After Reset
1-bit | 8-bit | 16-bit

FFF36H | D/A converter mode register DAM R/W R R - 00H

FFF37H | Key return mode register KRM RIW R R - 00H

FFF38H | External interrupt rising edge enable EGPO R/W J J - 00H
register 0

FFF39H | External interrupt falling edge enable EGNO R/W J J - 00H
register 0

FFF3AH | External interrupt rising edge enable EGP1 R/W R R - 00H
register 1

FFF3BH | External interrupt falling edge enable EGN1 RW | v - 00H
register 1

FFF48H Serial data register 10 SDR10L SDR10 R/W - J J 0000H

FFF49H - - -

FFF4AH | Serial data register 11 SDR11L SDR11 R/W - J J 0000H

FFF4BH - - -

FFF50H IICA shift register 0 IICAO R/W - J - 00H

FFF51H | IICA status register 0 11CS0 R R R - 00H

FFF52H | lICA flag register O IICFO R/W J J - 00H

FFF54H 16-bit watch error correction register SUBCUDW R/W - - \ 0000H

FFF55H

FFF58H Timer RD general register CO TRDGRCO R/W - - N FFFFH Note

FFF59H

FFF5AH Timer RD general register DO TRDGRDO R/W - - J FFFFH Note

FFF5BH

FFF5CH Timer RD general register C1 TRDGRC1 R/W - - J FFFFH Note

FFF5DH

FFF5EH Timer RD general register D1 TRDGRD1 R/W - - J FFFFH Note

FFF5FH

FFF64H Timer data register 02 TDRO02 R/W - - \ 0000H

FFF65H

FFF66H Timer data register 03 TDRO3L TDRO03 R/W - R 00H

FFF67H TDRO3H - 00H

FFF68H Timer data register 04 TDRO04 R/W - - \ 0000H

FFF69H

FFF6AH | Timer data register 05 TDRO05 R/W - - J 0000H

FFF6BH

FFF6CH Timer data register 06 TDRO06 R/W - - R 0000H

FFF6DH

FFF6EH | Timer data register 07 TDRO7 R/W - - J 0000H

FFF6FH

Note The timer RD SFRs are undefined when FRQSEL4 = 1 in the user option byte (000C2H/020C2H)

and TRDOEN = 0 in the PER1 register. If it is necessary to read the initial value, set fcik to fin and
TRDOEN = 1 before reading.
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Table 3-5. SFR List (3/4)

Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After Reset
1-bit | 8-bit | 16-bit
FFF70H Timer data register 10 TDR10 R/W - - J 0000H
FFF71H
FFF72H Timer data register 11 TDR11L TDR11 RIW - J 00H
FFF73H TDR11H - 00H
FFF74H Timer data register 12 TDR12 R/W - - N 0000H
FFF75H
FFF76H Timer data register 13 TDR13L TDR13 RIW - J 00H
FFF77H TDR13H - 00H
FFF78H Timer data register 14 TDR14 R/W - - \ 0000H
FFF79H
FFF7AH Timer data register 15 TDR15 R/W - - \ 0000H
FFF7BH
FFF7CH Timer data register 16 TDR16 R/W - - J 0000H
FFF7DH
FFF7EH Timer data register 17 TDR17 R/W - - R 0000H
FFF7FH
FFF92H Second count register SEC R/W - v - 00H
FFF93H Minute count register MIN R/W - v - 00H
FFF94H Hour count register HOUR R/W - \/ - 12H Note1
FFF95H Week count register WEEK R/W - S - 00H
FFF96H Day count register DAY R/W - V - 01H
FFFO7H Month count register MONTH R/W - S - 01H
FFF98H Year count register YEAR R/W - V - 00H
FFFO9H Watch error correction register SUBCUD R/W - \/ - 00H
FFFOAH Alarm minute register ALARMWM R/W - \/ - 00H
FFFOBH Alarm hour register ALARMWH R/W - \/ - 12H
FFFOCH Alarm week register ALARMWW R/W - \/ - 00H
FFFODH Real-time clock control register 0 RTCCO RIW \ \ - 00H
FFF9EH Real-time clock control register 1 RTCC1 RIW R v - 00H
FFFAOH Clock operation mode control register CMC R/W - \/ - 00H
FFFA1H Clock operation status control register csc RIW \ \/ - COH
FFFA2H Oscillation stabilization time counter status | OSTC R V - 00H
register
FFFA3H Oscillation stabilization time select register | OSTS R/W - \/ - 07H
FFFA4H System clock control register CKC RIW R v - 00H
FFFA5H Clock output select register 0 CKS0 RW \ d - 00H
FFFA8H Reset control flag register RESF R - \/ - Undefined
Note 2
FFFA9H Voltage detection register LVIM RIW \ d - OQH Nete3

Notes 1. The value of this register is 00H if the AMPM bit (bit 3 of real-time clock control register 0 (RTCCO)) is set to 1

after reset.
2. The reset value of the RESF register varies depending on the reset source.
3. The reset value of the LVIM register varies depending on the reset source.
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Table 3-5. SFR List (4/4)
Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After reset
1-bit | 8-bit | 16-bit
FFFAAH Voltage detection level register LVIS R/W N \/ - 00H/01H/
81 H Note 1
FFFABH Watchdog timer enable register WDTE R/W - \/ - 1AH/
9AH Note 2
FFFACH CRC input register CRCIN R/W - \ - 00H
FFFDOH Interrupt request flag register 2L IF2L IF2 R/W \ \ \ 00H
FFFD1H Interrupt request flag register 2H IF2H R/W R v 00H
FFFD2H Interrupt request flag register 3L IF3L R/W v v - 00H
FFFD4H Interrupt mask flag register 2L MK2L MK2 R/W \ \ \ FFH
FFFD5H Interrupt mask flag register 2H MK2H R/W N v FFH
FFFD6H Interrupt mask flag register 3L MK3L R/W \ d - FFH
FFFD8H Priority specification flag register 02L PRO2L PR02 R/W N v R FFH
FFFD9H Priority specification flag register 02H PRO2H R/W \ \ FFH
FFFDAH Priority specification flag register 03L PRO3L R/W N \/ - FFH
FFFDCH | Priority specification flag register 12L PR12L PR12 R/W \ d \ FFH
FFFDDH Priority specification flag register 12H PR12H R/W \ \ FFH
FFFDEH Priority specification flag register 13L PR13L R/W N \/ - FFH
FFFEOH Interrupt request flag register OL IFOL IFO R/W R v v 00H
FFFE1H Interrupt request flag register OH IFOH R/W \ d 00H
FFFE2H Interrupt request flag register 1L IF1L IF1 R/W \ \ \ 00H
FFFE3H Interrupt request flag register 1H IF1H R/W R v 00H
FFFE4H Interrupt mask flag register OL MKOL MKO R/W \ d \ FFH
FFFE5SH Interrupt mask flag register OH MKOH R/W N v FFH
FFFE6H Interrupt mask flag register 1L MK1L MK1 R/W \ d \ FFH
FFFE7H Interrupt mask flag register 1H MK1H R/W N v FFH
FFFESH Priority specification flag register 00L PROOL PROO R/W \ d \ FFH
FFFESH Priority specification flag register 00H PROOH R/W N \/ FFH
FFFEAH Priority specification flag register 01L PRO1L PRO1 R/W N v R FFH
FFFEBH Priority specification flag register 01H PRO1H R/W \ \/ FFH
FFFECH | Priority specification flag register 10L PR10L PR10 R/W \ d \ FFH
FFFEDH Priority specification flag register 10H PR10H R/W N \/ FFH
FFFEEH Priority specification flag register 11L PR11L PR11 R/W N v R FFH
FFFEFH Priority specification flag register 11H PR11H R/W \ \/ FFH
FFFFOH Multiply and accumulation register (L) MACRL R/W - - R 0000H
FFFF1H
FFFF2H Multiply and accumulation register (H) MACRH R/W - - N 0000H
FFFF3H
FFFFEH Processor mode control register PMC R/W N \/ - 00H

Notes 1. The reset value of the LVIS register varies depending on the reset source and the setting of the option byte.
2. The reset value of the WDTE register is determined by the setting of the option byte.

Remark

For extended SFRs (2nd SFRs), see Table 3-6 Extended SFR (2nd SFR) List.
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3.2.5 Extended special function registers (2nd SFRs: 2nd Special Function Registers)

Unlike a general-purpose register, each extended SFR (2nd SFR) has a special function.

Extended SFRs are allocated to the FOOOOH to FO7FFH area. SFRs other than those in the SFR area (FFFOOH to
FFFFFH) are allocated to this area. An instruction that accesses the extended SFR area, however, is 1 byte longer than an
instruction that accesses the SFR area.

Extended SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation
instructions. The manipulable bit units, 1, 8, and 16, depend on the SFR type.
Each manipulation bit unit can be specified as follows.

1-bit manipulation

Describe the symbol reserved by the assembler for the 1-bit manipulation instruction operand (laddr16.bit). This
manipulation can also be specified with an address.

8-bit manipulation

Describe the symbol reserved by the assembler for the 8-bit manipulation instruction operand (laddr16). This
manipulation can also be specified with an address.

16-bit manipulation

Describe the symbol reserved by the assembler for the 16-bit manipulation instruction operand (laddr16s). When
specifying an address, describe an even address.

Table 3-6 gives a list of the extended SFRs. The meanings of items in the table are as follows.

Symbol

This item indicates the address of an extended SFR. It is a reserved word in the assembler, and is defined as an sfr
variable using the #pragma sfr directive in the compiler. When using the assembler, debugger, and simulator, symbols
can be written as an instruction operand.

R/W

This item indicates whether the corresponding extended SFR can be read or written.

R/W: Read/write enable

R:  Read only

W:  Write only

Manipulable bit units

“\” indicates the manipulable bit unit (1, 8, or 16).
After reset

“« »

indicates a bit unit for which manipulation is not possible.

This item indicates each register status upon reset signal generation.

Caution Do not access addresses to which extended SFRs are not assigned.

Remark For SFRs in the SFR area, see 3.2.4 Special function registers (SFRs).
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Table 3-6. Extended SFR (2nd SFR) List (1/32)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After reset
1-bit 8-bit | 16-bit
FO010H | A/D converter mode register 2 ADM2 R/W v v - 00H
FO011H | Conversion result comparison upper limit setting register ADUL R/W - N - FFH
FO012H | Conversion result comparison lower limit setting register ADLL R/W - \/ - 00H
FO013H | A/D test register ADTES R/W — ~ — 00H
FO016H | Peripheral I/O redirection register 0 PIORO R/W - \/ - 00H
FO017H | Peripheral I/O redirection register 1 PIOR1 R/W - \/ - 00H
FO018H | Peripheral I/O redirection register 2 PIOR2 R/W - N - 00H
FO019H | Peripheral I/O redirection register 3 PIOR3 R/W - \/ - 00H
FOO1AH | Peripheral I/O redirection register 4 PIOR4 R/W - \/ - 00H
FOO1BH | Peripheral I/O redirection register 5 PIOR5 R/W - \/ - 00H
FOO1CH | Peripheral I/O redirection register 6 PIOR6 R/W - \/ - 00H
FOO1DH | Peripheral I/O redirection register 7 PIOR7 R/W - N - 00H
FOO1EH | Peripheral I/O redirection register 8 PIORS8 R/W - \/ - 00H
FO0021H | Port input threshold control register 1 PITHLA R/W \/ \/ - 00H
FO023H | Port input threshold control register 3 PITHL3 R/W \/ \/ - 00H
F0024H | Port input threshold control register 4 PITHL4 R/W v N - 00H
F0025H | Port input threshold control register 5 PITHL5 RIW N N - 00H
FO026H | Port input threshold control register 6 PITHL6 R/W N N - 00H
FO027H | Port input threshold control register 7 PITHL7 R/W \/ \/ - 00H
FO02AH | Port input threshold control register 10 PITHL10 R/W N N - 00H
FO02CH | Port input threshold control register 12 PITHL12 R/W N N - 00H
FOO02FH | Port input threshold control register 15 PITHL15 R/W N N - 00H
FO030H | Pull-up resistor option register 0 PUO RIW N N - 00H
F0031H | Pull-up resistor option register 1 PU1 R/W v v - 00H
F0033H | Pull-up resistor option register 3 PU3 RIW v N - 00H
F0034H | Pull-up resistor option register 4 PU4 RIW v N - 01H
F0035H | Pull-up resistor option register 5 PU5 RIW N N - 00H
F0036H | Pull-up resistor option register 6 PU6 R/W v v - 00H
FO037H | Pull-up resistor option register 7 PU7 R/W v v - 00H
FO039H | Pull-up resistor option register 9 PU9 R/W v v - 00H
FOO3AH | Pull-up resistor option register 10 PU10 RIW N N - 00H
FOO3CH | Pull-up resistor option register 12 PU12 RIW v v - 00H
FOO3EH | Pull-up resistor option register 14 PU14 R/W v v - 00H
FOO3FH | Pull-up resistor option register 15 PU15 RIW v v - 00H
FO041H | Port input mode register 1 PIM1 R/W v v - 00H
F0043H | Port input mode register 3 PIM3 R/W v N - 00H
FO045H | Port input mode register 5 PIM5 R/W v v - 00H
FO046H | Port input mode register 6 PIM6 R/W v v - 00H
F0047H | Port input mode register 7 PIM7 R/W v v - 00H
FOO4CH | Port input mode register 12 PIM12 R/W N N - 00H
F0051H | Port output mode register 1 POM1 R/W d d - 00H
FO056H | Port output mode register 6 POM6 R/W d d - 00H
FO057H | Port output mode register 7 POM7 R/W v v - 00H
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Table 3-6. Extended SFR (2nd SFR) List (2/32)

Address Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range | After reset
1-bit | 8-bit | 16-bit
FOO5CH | Port output mode register 12 POM12 R/W v v - 00H
FO067H Port mode control register 7 PMC7 R/W V V - FFH
FO069H Port mode control register 9 PMC9 R/W V V - FFH
FOO6CH | Port mode control register 12 PMC12 R/W v v - FFH
FOO70H | Noise filter enable register 0 NFENO RW | J - 00H
FO071H Noise filter enable register 1 NFEN1 RIW v v - 00H
F0072H Noise filter enable register 2 NFEN2 RIW v v - 00H
FO073H Input switch control register ISC RIW \ \ - 00H
FO074H Timer input select register 0 TISO R/W - \/ - 00H
FO075H Timer input select register 1 TIS1 R/W - v - 00H
FO076H A/D port configuration register ADPC R/W - \/ - 00H
FO077H Port mode select register PMS RIW v v - 00H
FO078H Invalid memory access detection control IAWCTL R/W - V - 00H
register
FOO79H Interrupt source determination flag register 0 INTFLGO R/W - \/ - 00H
FOO7AH Timer input select register 2 TIS2 R/W - \/ - 00H
FOO07BH LIN channel select register LCHSEL R/W - \/ - 00H
FO07CH Interrupt mask register INTMSK R/W - v - FFH
FO090H Data flash control register DFLCTL R/W v v - 00H
FOOAOH High-speed on-chip oscillator trimming register | HIOTRM R/W - V - Note
FOOA8H High-speed on-chip oscillator frequency select HOCODIV R/W - \/ - Undefined
register
FOOD8H SPM control register SPMCTRL R/W - N - 00H
FOODAH SP overflow address setting register SPOFR R/W - - J FFFEH
FOODBH
FOODCH SP underflow address setting register SPUFR R/W - - N 0000H
FOODDH
FOOFOH Peripheral enable register 0 PERO R/W v v - 00H
FOOF3H Operation speed mode control register OSMC R/W - \/ - 00H
FOOFEH BCD correction result register BCDADJ - \/ - Undefined
FO100H Serial status register 00 SSROOL SSR00 - \/ \ 0000H
FO101H - - -
FO102H Serial status register 01 SSRO1L SSRO01 R - \/ N 0000H
FO103H - — _
FO104H Serial flag clear trigger register 00 SIROOL SIR00 R/W - \/ N 0000H
FO105H - — _
FO106H Serial flag clear trigger register 01 SIRO1L SIR01 R/W - \/ \ 0000H
FO107H - - -
Note The reset value differs for each chip.
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Table 3-6. Extended SFR (2nd SFR) List (3/32)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit | 16-bit

FO108H Serial mode register 00 SMRO00 R/W - - R 0020H
FO109H

FO10AH Serial mode register 01 SMRO1 R/W - - J 0020H
FO10BH

FO10CH Serial communication operation setting register 00 | SCR00 R/W - - R 0087H
FO10DH

FO10EH Serial communication operation setting register 01 | SCRO1 R/W - - J 0087H
FO10FH

FO110H | Serial channel enable status register SEOL SEO R J J J 0000H
FO111H - - -

FO112H | Serial channel start register 0 SSoL SS0 R/W J V J 0000H
FO113H - - -

FO114H Serial channel stop register 0 STOL STO R/W R x/ R 0000H
FO115H - - -

FO116H Serial clock select register 0 SPSOL SPS0O R/W - V J 0000H
FO117H - - -

FO118H Serial output register 0 SO0 R/W - - R 0303H
FO119H

FO11AH | Serial output enable register 0 SOEOL |SOE0 | RW J V J 0000H
FO11BH - - -

FO0120H Serial output level register 0 SOLOL SOLO R/W - \/ R 0000H
FO121H - - -

FO122H Serial slave select enable register 0 SSEOL SSEO R/W - V J 0000H
FO0123H - - -

FO0140H Serial status register 10 SSR10L | SSR10 R - \/ R 0000H
FO141H - - -

FO142H Serial status register 11 SSR11L | SSR11 R - V J 0000H
FO0143H - - -

FO0144H Serial flag clear trigger register 10 SIR10L SIR10 R/W - \/ R 0000H
FO145H - - -

FO146H Serial flag clear trigger register 11 SIR11L SIR11 R/W - V J 0000H
FO147H - - -

FO0148H Serial mode register 10 SMR10 R/W - - v 0020H
FO149H

FO14AH Serial mode register 11 SMR11 R/W - - J 0020H
FO14BH

FO014CH Serial communication operation setting register 10 | SCR10 R/W - - R 0087H
FO14DH

FO14EH Serial communication operation setting register 11 | SCR11 R/W - - \/ 0087H
FO14FH

FO150H | Serial channel enable status register 1 SE1L SE1 R J J J 0000H
FO151H - - -
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (4/32)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit | 16-bit

FO152H Serial channel start register 1 SS1L SS1 R/W J J J 0000H
FO0153H - - -

FO154H Serial channel stop register 1 STIL ST1 R/W J V J 0000H
F0155H - - -

FO156H Serial clock select register 1 SPS1L SPS1 R/W - \/ R 0000H
FO0157H - - -

FO158H Serial output register 1 SO1 R/W - - J 0303H
FO159H

FO15AH Serial output enable register 1 SOE1L | SOE1 R/IW R v v 0000H
F015BH - - -

FO160H Serial output level register 1 SOL1L SOL1 R/W - V J 0000H
FO161H - - -

FO162H Serial slave select enable register 1 SSE1L SSE1 R/W - \/ R 0000H
FO163H - - -

FO180H Timer counter register 00 TCRO0 R - - J FFFFH
FO181H

FO182H Timer counter register 01 TCRO1 R - - R FFFFH
FO183H

FO184H Timer counter register 02 TCRO02 R - - J FFFFH
F0185H

FO186H Timer counter register 03 TCRO3 R - - R FFFFH
FO187H

FO188H Timer counter register 04 TCRO04 R - - J FFFFH
FO189H

FO18AH Timer counter register 05 TCRO5 R - - R FFFFH
F018BH

FO18CH Timer counter register 06 TCRO6 R - - J FFFFH
F018DH

FO18EH Timer counter register 07 TCRO7 R - - R FFFFH
FO18FH

FO190H Timer mode register 00 TMROO R/W - - J 0000H
FO191H

FO192H Timer mode register 01 TMRO1 R/W - - v 0000H
FO193H

FO194H Timer mode register 02 TMRO2 R/W - - J 0000H
FO195H

FO196H Timer mode register 03 TMRO3 R/W - - R 0000H
FO197H

FO198H Timer mode register 04 TMRO04 R/W - - J 0000H
FO199H

FO19AH Timer mode register 05 TMRO5 R/W - - R 0000H
FO19BH
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Table 3-6. Extended SFR (2nd SFR) List (5/32)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit | 16-bit

FO19CH Timer mode register 06 TMRO06 R/W - - R 0000H
FO19DH

FO19EH Timer mode register 07 TMRO7 R/W - - J 0000H
FO19FH

FO1AOH Timer status register 00 TSROOL | TSROO R - \/ v 0000H
FO1A1H - - -

FO1A2H Timer status register 01 TSRO1L | TSRO1 R - V J 0000H
FO1A3H - - -

FO1A4H Timer status register 02 TSRO2L | TSR02 R - \/ v 0000H
FO1A5H - - -

FO1A6H Timer status register 03 TSRO3L | TSR03 R - V J 0000H
FO1A7H - - -

FO1A8H Timer status register 04 TSR04L | TSR04 R - \/ R 0000H
FO1A9H - - -

FO1AAH | Timer status register 05 TSRO5L | TSR05 R - V J 0000H
FO1ABH - - -

FO1ACH Timer status register 06 TSRO6L | TSR06 R - \/ v 0000H
FO1ADH - - -

FO1AEH | Timer status register 07 TSRO7L | TSRO7 R - V J 0000H
FO1AFH - - -

FO1BOH | Timer channel enable status register O TEOL TEO R J J J 0000H
FO1B1H - - -

FO1B2H | Timer channel start register 0 TSOL TS0 R/W V V J 0000H
FO01B3H - - -

FO1B4H | Timer channel stop register 0 TTOL TTO R/IW v v R 0000H
FO01B5H - - -

FO1B6H Timer clock select register 0 TPSO R/W - - J 0000H
FO1B7H

FO1B8H | Timer output register 0 TOOL TOO RIW - v v 0000H
FO1B9H - - -

FO1BAH | Timer output enable register 0 TOEOL |TOEO | RW V V J 0000H
FO1BBH - - -

FO1BCH Timer output level register 0 TOLOL TOLO R/W - \/ v 0000H
FO1BDH - - -

FO1BEH Timer output mode register 0 TOMOL TOMO R/W - V J 0000H
FO1BFH - - -

FO1COH Timer counter register 10 TCR10 R - - R FFFFH
FO1C1H

FO1C2H Timer counter register 11 TCR11 R - - J FFFFH
FO1C3H

FO1C4H Timer counter register 12 TCR12 R - - R FFFFH
FO1C5H

R0O1UH0368EJ0220 Rev.2.20 RENESAS 158

Sep 1, 2023



RL78/F13, F14

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (6/32)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit | 16-bit

FO1C6H Timer counter register 13 TCR13 R - - R FFFFH
FO1C7H

FO1C8H Timer counter register 14 TCR14 R - - J FFFFH
FO1C9H

FO1CAH Timer counter register 15 TCR15 R - - v FFFFH
FO1CBH

FO1CCH Timer counter register 16 TCR16 R - - J FFFFH
FO1CDH

FO1CEH Timer counter register 17 TCR17 R - - v FFFFH
FO1CFH

FO1DOH Timer mode register 10 TMR10 R/W - - J 0000H
FO1D1H

FO1D2H Timer mode register 11 TMR11 R/W - - R 0000H
FO1D3H

FO1D4H Timer mode register 12 TMR12 R/W - - J 0000H
FO1D5H

FO1D6H Timer mode register 13 TMR13 R/W - - v 0000H
FO1D7H

FO1D8H Timer mode register 14 TMR14 R/W - - J 0000H
FO1D9H

FO1DAH Timer mode register 15 TMR15 R/W - - R 0000H
FO1DBH

FO1DCH Timer mode register 16 TMR16 R/W - - J 0000H
FO1DDH

FO1DEH Timer mode register 17 TMR17 R/W - - R 0000H
FO1DFH

FO1EOH Timer status register 10 TSR10L | TSR10 R - J J 0000H
FO1E1H - - -

FO1E2H Timer status register 11 TSR11L | TSR11 R - R v 0000H
FO1E3H - - -

FO1E4H Timer status register 12 TSR12L | TSR12 R - J J 0000H
FO1ES5H - - -

FO1E6H Timer status register 13 TSR13L | TSR13 R - R v 0000H
FO1E7H - - -

FO1E8H Timer status register 14 TSR14L | TSR14 R - J J 0000H
FO1E9H - - -

FO1EAH Timer status register 15 TSR15L | TSR15 R - R R 0000H
FO1EBH - - -

FO1ECH Timer status register 16 TSR16L | TSR16 R - J J 0000H
FO1EDH - - -

FO1EEH Timer status register 17 TSR17L | TSR17 R - R R 0000H
FO1EFH - - -
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Table 3-6. Extended SFR (2nd SFR) List (7/32)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit | 8-bit | 16-bit
FO1FOH Timer channel enable status register 1 TEIL TE1 R J J J 0000H
FO1F1H - - -
FO1F2H Timer channel start register 1 TSIL TS1 R/W V V J 0000H
FO1F3H - - -
FO1F4H Timer channel stop register 1 TTIL T R/IW v v R 0000H
FO1F5H - - -
FO1F6H Timer clock select register 1 TPS1 R/W - - J 0000H
FO1F7H
FO1F8H Timer output register 1 TO1L TO1 R/W - v R 0000H
FO1F9H - - -
FO1FAH | Timer output enable register 1 TOE1L | TOE1 R/W V V J 0000H
FO1FBH - - -
FO1FCH Timer output level register 1 TOL1L TOL1 R/W - \/ R 0000H
FO1FDH - - -
FO1FEH Timer output mode register 1 TOM1L TOM1 R/W - V J 0000H
FO1FFH - - -
FO0200H Error address storage register ERADR R - - R 0000H
F0201H
F0202H 1-bit error detection interrupt enable register ECCIER R/W - \ - 00H
FO203H Bit error detection register ECCER R/W - \/ - 00H
F0204H ECC test protect register ECCTPR R/W - \/ - 00H
F0205H ECC test mode register ECCTMDR R/W - \/ - O00H
F0206H Write data inversion register ECCDWRVR R/W - - J 0000H
F0207H
F0220H Port output slew rate select register PSRSEL RIW v v - 00H
F0222H SNOOZE status output control register 0 PSNZCNTO R/W \/ \/ - O00H
F0223H SNOOZE status output control register 1 PSNZCNT1 R/W \/ \/ - 00H
F0224H SNOOZE status output control register 2 PSNZCNT2 R/W \/ \/ - 00H
F0225H SNOOZE status output control register 3 PSNZCNT3 R/W \/ \/ - O00H
F0227H D/A converter mode register 2 DAM2 R/W J J - 00H
F0228H PWM output delay control register 0 PWMDLYO R/W - - J 0000H
F0229H
FO022AH PWM output delay control register 1 PWMDLY1 R/W - - R 0000H
F022BH
F022CH PWM output delay control register 2 PWMDLY2 R/W - - J 0000H
F022DH
FO0230H IICA control register 00 IICCTLOO R/W \/ \/ - 00H
F0231H IICA control register 01 IICCTLO1 R/W \/ \/ - 00H
F0232H IICA low-level width setting register 0 IICWLO R/W - \/ - FFH
F0233H IICA high-level width setting register 1 IICWHO R/W - \/ - FFH
F0234H Slave address register 0 SVAO R/W - \/ - 00H
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Table 3-6. Extended SFR (2nd SFR) List (8/32)

Address Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range | After reset
1-bit | 8-bit | 16-bit
F0240H Timer RJ control register 0 TRJCRO R/W - \/ - 00H
F0241H Timer RJ I/0 control register 0 TRJIOCO R/W N \/ - 00H
F0242H Timer RJ mode register 0 TRIMRO R/W v J - 00H
F0243H Timer RJ event pin select register 0 TRJISRO R/W \ \ - 00H
F0260H Timer RD ELC register TRDELC R/W N V - OQH Nete
F0263H Timer RD start register TRDSTR R/W - \/ - OCH Nete
F0264H Timer RD mode register TRDMR R/W v J - 00H Nete
F0265H Timer RD PWM function select register TRDPMR R/W N \/ - OQH Note
F0266H Timer RD function control register TRDFCR R/W v J - 8OH Nete
F0267H Timer RD output master enable register 1 TRDOER1 R/W R \/ - FFH Note
F0268H Timer RD output master enable register 2 TRDOER2 R/W \ \ - OQH Note
F0269H Timer RD output control register TRDOCR R/W J J - 0QH Nete
FO026AH Timer RD digital filter function select register 0 TRDDFO R/W \ \ - 0QH Nete
F026BH Timer RD digital filter function select register 1 TRDDFA1 R/W \ \ - OQH Note
F0270H Timer RD control register 0 TRDCRO R/W J J - 0QH Note
F0271H Timer RD 1/O control register AO TRDIORAO R/W R \/ - OQH Note
F0272H Timer RD /O control register CO TRDIORCO R/W \ \/ - 88H Note
F0273H Timer RD status register 0 TRDSRO R/W \ v - 00H Note
F0274H Timer RD interrupt enable register 0 TRDIERO R/W v v - 0QH Nete
F0275H | Timer RD PWM function output level control TRDPOCRO RW v J - O0H MNete
register 0
F0276H Timer RD counter 0 TRDO R/W - - N 000QH Nete
F0277H
F0278H Timer RD general register AO TRDGRAO R/W - - R FFFFH Note
F0279H
F027AH Timer RD general register BO TRDGRBO R/W - - R FFFFH Note
F027BH
F0280H Timer RD control register 1 TRDCR1 R/W \ \ - OQH Note
F0281H Timer RD /O control register A1 TRDIORA1 R/W \ \/ - 0QH Nete
F0282H Timer RD 1/O control register C1 TRDIORC1 R/W N \/ - 88H Note
F0283H Timer RD status register 1 TRDSR1 R/W J J - 0QH Note
F0284H Timer RD interrupt enable register 1 TRDIER1 R/W \ \ - OQH Note
F0285H Timer RD PWM function output level control TRDPOCR1 R/W R \/ - 00H Note
register 1

F0286H Timer RD counter 1 TRD1 R/W - - J 0000H Nete
F0287H
F0288H Timer RD general register A1 TRDGRA1 R/W - - \ FFFFH Note
F0289H
FO028AH Timer RD general register B1 TRDGRB1 R/W - - \ FFFFH Note
F028BH

Note The timer RD SFRs are undefined when FRQSEL4 = 1 in the user option byte (000C2H/020C2H) and TRDOEN =0
in the PER1 register. If it is necessary to read the initial value, set fcik to fir and TRDOEN = 1 before reading.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (9/32)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit 16-bit
FO2A0H Comparator control register CMPCTL R/W S J - 00H
FO2A1H Comparator I/0 select register CMPSEL R/W S J - 00H
FO2A2H Comparator output monitor register CMPMON R \/ R - 00H
FO2COH Peripheral enable register 1 PER1 R/W x/ R - 00H
FO2C1H Peripheral enable register 2 PER2 R/W x/ R - 00H
F02C2H CAN clock select register CANCKSEL R/W V J - 00H
FO02C3H LIN clock select register LINCKSEL R/W V J - 00H
F02C4H Clock select register CKSEL R/W S J - 00H
F02C5H PLL control register PLLCTL R/W V N - 00H
FO02C6H PLL status register PLLSTS R - v - 00H
FO02C7H fup clock division register MDIV R/W - R - 00H/01H
Note 3

F02C8H RTC clock select register RTCCL R/W V N - 00H
FO02C9H POR/CLM reset confirmation register POCRES R/W \/ R - Note 1
FO2CAH | STOP status output control register STPSTC R/W S J - 00H
FO02DOH High-speed DTC control register 0 HDTCCRO R/W V J - 00H
FO02D2H High-speed DTC transfer number register 0 HDTCCTO R/W V J - 00H
FO02D3H High-speed DTC transfer number reload register 0 | HDTRLDO R/W \/ R - 00H
FO02D4H High-speed DTC source address register 0 HDTSARO R/W - - \/ 0000H
F02D5H
FO02D6H High-speed DTC destination address register 0 HDTDARO R/W - - \/ 0000H
F02D7H
FO02D8H High-speed DTC control register 1 HDTCCR1 R/W V J - 00H
FO2DAH High-speed DTC transfer number register 1 HDTCCT1 R/W \/ R - 00H
FO02DBH High-speed DTC transfer number reload register 1 | HDTRLD1 R/W \/ R - 00H
FO02DCH High-speed DTC source address register 1 HDTSAR1 R/W - - \/ 0000H
FO2DDH
FO2DEH High-speed DTC destination address register 1 HDTDAR1 R/W - - \/ 0000H
FO2DFH
FO2EOH DTC base address register DTCBAR R/W - R - FDH
FO2E1H High-speed DTC channel select register 0 SELHSO R/W \/ R - 3FH
FO2E2H High-speed DTC channel select register 1 SELHS1 R/W \/ R - 3FH
FO2E8H DTC activation enable register 0 DTCENO R/W V J - 00H
FO2E9H DTC activation enable register 1 DTCEN1 R/W V J - 00H
FO2EAH DTC activation enable register 2 DTCEN2 R/W V J - 00H
FO2EBH DTC activation enable register 3 DTCEN3 R/W \/ R - 00H
FO2ECH DTC activation enable register 4 DTCEN4 R/W \/ R - 00H
FO2EDH DTC activation enable register 5 Note 2 DTCEN5 R/W \/ v - 00H
FO2FOH Flash memory CRC control register CRCOCTL R/W V J - 00H
FO2F2H Flash memory CRC operation result register PGCRCL R/W - - \/ 0000H
FO2F3H
FO2F9H CRC operation mode control register CRCMD R/W - R - 00H
FO2FAH CRC data register CRCD R/W - - \/ 0000H
FO2FBH

Notes 1. When a reset source other than POR occurs, bit 0 (the POCRESO bit) retains a value right before reset.

2. Only in the RL78/F14.
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Notes 3. The value of the FRQSEL4 bit in the user option byte (000C2H/020C2H) becomes the initial value of the
MDIVO bit in the MDIV register.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (10/32)

Address Special Function Register (2nd SFR) Symbol R/W Manipulable Bit Range After reset
Name 1bit | 8bit | 16-bit
FO300H CANO bit configuration register L COCFGLL COCFGL R/W - \ \ 0000H
FO301H COCFGLH - v
F0302H CANO bit configuration register H COCFGHL COCFGH R/W - \ \ 0000H
FO303H COCFGHH - \/
F0304H CANO control register L COCTRLL COCTRL R/W - \ \ 0005H Nete
F0305H COCTRLH - 3
FO306H CANO control register H COCTRHL COCTRH R/W - \ \ 0000H
F0307H COCTRHH - \
FO308H CANO status register L COSTSLL COSTSL R - \ \ 0005H Nete
FO309H COSTSLH - v
FO30AH CANO status register H COSTSHL COSTSH R - v \ 0000H
FO30BH COSTSHH - v
FO30CH CANO error flag register L COERFLLL COERFLL R/W - \ \ 0000H
FO30DH COERFLLH - \
FO30EH CANO error flag register H COERFLHL COERFLH R - \/ \ 0000H
FO30FH COERFLHH - R
F0322H CAN global configuration register L GCFGLL GCFGL R/W - J J 0000H
F0323H GCFGLH - 3
F0324H CAN global configuration register H GCFGHL GCFGH R/W - J J 0000H
F0325H GCFGHH - 3
F0326H CAN global control register L GCTRLL GCTRL R/W - \/ \ 0005H Nete
F0327H GCTRLH - \
F0328H CAN global control register H GCTRHL GCTRH R/W - \/ \ 0000H
F0329H GCTRHH - 3
FO32AH CAN global status register GSTSL GSTS R - y J 000DH
F032BH GSTSH - N nete
FO032CH CAN global error flag register GERFLL - R/W - J - 00H
FO32EH CAN timestamp register GTSC R - - \/ 0000H
FO32FH - -
FO330H CAN receive rule number GAFLCFGL GAFLCFG R/W - N \ 0000H
F0331H configuration register GAFLCFGH _ N
F0332H CAN receive buffer number RMNBL RMNB R/W - \ R 0000H
F0333H configuration register _ _ _
F0334H CAN receive buffer receive complete | RMNDOL RMNDO R/W - \ \/ 0000H
Fo33sH | flag register RMNDOH - v
FO338H CAN receive FIFO control register 0 | RFCCOL RFCCO R/W - \ \/ 0000H
F0339H RFCCOH - 3
FO33AH CAN receive FIFO control register 1 | RFCC1L RFCC1 R/W - v R 0000H
F033BH RFCC1H - v
F0340H CAN receive FIFO status register 0 RFSTSOL RFSTS0 R/W - \/ \ 0001H Nete
F0341H RFSTSOH R - \
F0342H CAN receive FIFO status register 1 RFSTS1L RFSTS1 R/W - \/ N 0001H Nete
F0343H RFSTS1H R - \
F0348H CAN receive FIFO pointer control RFPCTROL RFPCTRO W - \ \/ 0000H
FO349H | register0 RFPCTROH - N
Note When the CANOEN bit in the PER2 register is 0, the read value is undefined.
When the CANOEN bit in the PERZ2 register is 1, the read value is the initial value listed above.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (11/32)

Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1-bit | 8-bit | 16-bit | reset
FO34AH | CAN receive FIFO pointer control register 1 | RFPCTR1L RFPCTR1 Wi - \/ \ 0000H
F034BH RFPCTR1H - v
FO0350H CANO transmit/receive FIFO control register | CFCCLOL CFCCLO R/W - \ J 0000H
Fo3stH | Ok CFCCLOH - N
F0352H CANO transmit/receive FIFO control register | CFCCHOL CFCCHO R/W - \ J 0000H
Fo3s3H | OH CFCCHOH - N
FO0358H CANO transmit/receive FIFO status register | CFSTSOL CFSTSO R/W - v \ 0001H
Fo3soH | 0 CFSTSOH R - N e
FO35CH | CANO transmit/receive FIFO pointer control | CFPCTROL CFPCTRO w - v v 0000H
FO35DH register 0 _ _ _
F0360H Receive FIFO message lost status register | RFMSTS R - v - 00H
FO0361H CANO transmit//receive FIFO message lost | CFMSTS R - \/ - 00H
status register
F0362H CAN receive FIFO interrupt status register RFISTS R - \ - 00H
FO0363H CAN transmit/receive FIFO receive interrupt | CFISTS R - R - 00H
status register
F0364H CANO transmit buffer control register 0 TMCO R/W - v - 00H
FO0365H CANO transmit buffer control register 1 TMC1 R/W - v - 00H
FO0366H CANO transmit buffer control register 2 TMC2 R/W - v - 00H
F0367H CANO transmit buffer control register 3 TMC3 R/W - R - 00H
FO36CH | CANO transmit buffer status register 0 TMSTSO0 R/W - R - 00H
FO36DH | CANO transmit buffer status register 1 TMSTS1 R/W - R - 00H
FO36EH | CANO transmit buffer status register 2 TMSTS2 R/W - v - 00H
FO36FH CANO transmit buffer status register 3 TMSTS3 R/W - v - 00H
FO0374H CANO transmit buffer transmit request TMTRSTSL TMTRSTS R - \ R 0000H
Fo375H | Status register TMTRSTSH - N
F0376H CANO transmit buffer transmit complete TMTCSTSL TMTCSTS R - \ R 0000H
Fo377H | Status register TMTCSTSH - N
FO0378H CANO transmit buffer transmit abort status TMTASTSL TMTASTS R - R v 0000H
FO379H | register TMTASTSH - J
FO037AH | CANO transmit buffer interrupt enable TMIECL TMIEC R/W - v \ 0000H
FO37BH | register TMIECH - N
FO37CH | CANO transmit history buffer control register | THLCCOL THLCCO R/W - \ J 0000H
F037DH THLCCOH - \
FO380H CANO transmit history buffer status register | THLSTSOL THLSTSO R/W - v \ 0001H
F0381H THLSTSOH - N e
F0384H CANO transmit history buffer pointer control | THLPCTROL THLPCTRO Wi - \/ R 0000H
FO385H | register THLPCTROH - J
FO0388H CAN global transmit interrupt status register | GTINTSTSL GTINTSTS R - \/ \ 0000H
FO389H GTINTSTSH - v
FO38AH | CAN global RAM window control register GRWCRL GRWCR R/W - \ J 0000H
F038BH GRWCRH - N
FO38CH | CAN global test configuration register GTSTCFGL GTSTCFG R/W - N N 0000H
FO38DH GTSTCFGH - N
Note When the CANOEN bit in the PER2 register is 0, the read value is undefined.
When the CANOEN bit in the PER2 register is 1, the read value is the initial value listed above.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (12/32)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8bit | 16-bit | reset

FO38EH | CAN global test control register GTSTCTRL - R/W - \ - 00H

FO38FH - - -

F0394H CAN global test protection unlock register GLOCKK W - - \ 0000H

FO395H - -

FO3A0H CAN receive rule entry register OAL Note ! GAFLIDLOL GAFLIDLO R/W - \ \ 0000H

FO3A1H GAFLIDLOH - \

FO3AOH | CAN receive buffer register OAL Note2 RMIDLOL RMIDLO R - \ \ 0000H

FO3A1H RMIDLOH - \

FO3A2H CAN receive rule entry register 0AH Nete! GAFLIDHOL GAFLIDHO R/W - \ \ 0000H

FO3A3H GAFLIDHOH - \

FO3A2H CAN receive buffer register 0AH Note2 RMIDHOL RMIDHO R - \ \ 0000H

FO3A3H RMIDHOH - \

FO3A4H | CAN receive rule entry register OBL Nete! GAFLMLOL GAFLMLO R/W - \ \ 0000H

FO3A5H GAFLMLOH - \

FO3A4H CAN receive buffer register 0BL Note2 RMTSOL RMTSO0 R - \ \ 0000H

FO3A5H RMTSOH - \

FO3A6H CAN receive rule entry register 0BH Note 1 GAFLMHOL GAFLMHO R/W - \ \ 0000H

FO3A7H GAFLMHOH - \

FO3A6H | CAN receive buffer register 0BH Note2 RMPTROL RMPTRO R - \ \ 0000H

FO3A7H RMPTROH - \

FO3A8H CAN receive rule entry register CL Note! GAFLPLOL GAFLPLO R/W - \ \ 0000H

FO3A9H GAFLPLOH - \

FO3A8H CAN receive buffer register OCL Nete2 RMDFOOL RMDFO00 R - \ \ 0000H

FO3A9H RMDFOOH - \

FO3AAH | CAN receive rule entry register OCH Nete! GAFLPHOL GAFLPHO R/W - J \/ 0000H

FO3ABH GAFLPHOH - \

FO3AAH | CAN receive buffer register 0CH Note2 RMDF10L RMDF10 R - \ \ 0000H

FO3ABH RMDF10H - \

FO3ACH | CAN receive rule entry register 1AL Nete! GAFLIDL1L GAFLIDL1 R/W - \ \ 0000H

FO3ADH GAFLIDL1H - \

FO3ACH | CAN receive buffer register ODL Note 2 RMDF20L RMDF20 R - \ \ 0000H

FO3ADH RMDF20H - \

FO3AEH | CAN receive rule entry register 1AH Note! GAFLIDH1L GAFLIDH1 R/W - \ \ 0000H

FO3AFH GAFLIDH1H - \

FO3AEH | CAN receive buffer register 0DH Note2 RMDF30L RMDF30 R - \ \ 0000H

FO3AFH RMDF30H - \

FO3BOH | CAN receive rule entry register 1BL Nete! GAFLML1L GAFLML1 R/W - \ \ 0000H

FO3B1H GAFLML1H - v

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test register).

When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.
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RL78/F13, F14 CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (13/32)

Address Special Function Register (2nd SFR) Symbol R/W Manipulable Bit Range After
Name 1-bit | 8-bit | 16t | reset
FO3BOH CAN receive buffer register 1AL Note2 RMIDL1L RMIDL1 R - \ \ 0000H
FO3B1H RMIDL1H - R
FO3B2H | CAN receive rule entry register 1BH Mt | GAFLMH1L GAFLMH1 R/W - \ J 0000H
FO3B3H GAFLMH1H - R
FO3B2H | CAN receive buffer register 1AH Nete2 RMIDH1L RMIDH1 R - \ v 0000H
FO3B3H RMIDH1H - v
FO3B4H CAN receive rule entry register 1CL Nete! GAFLPL1L GAFLPL1 R/W - \ J 0000H
FO3B5H GAFLPL1H - v
FO3B4H CAN receive buffer register 1BL Note2 RMTS1L RMTSH1 R - \ \/ 0000H
FO3B5H RMTS1H - J
FO3B6H CAN receive rule entry register 1CH Nete! GAFLPH1L GAFLPH1 R/W - v \ 0000H
FO3B7H GAFLPH1H - R
FO3B6H CAN receive buffer register 1BH Note2 RMPTR1L RMPTR1 R - v \ 0000H
FO3B7H RMPTR1H - J
FO3B8H CAN receive rule entry register 2AL Note ! GAFLIDL2L GAFLIDL2 R/W - \ J 0000H
FO3B9H GAFLIDL2H - \
FO3B8H | CAN receive buffer register 1CL Note2 RMDFO1L RMDFO01 R - v \/ 0000H
FO3B9H RMDFO1H - v
FO3BAH | CAN receive rule entry register 2AH Nete! GAFLIDH2L GAFLIDH2 R/W - \ J 0000H
FO3BBH GAFLIDH2H - v
FO3BAH | CAN receive buffer register 1CH Note2 RMDF11L RMDF11 R - \/ \ 0000H
FO3BBH RMDF11H - v
FO3BCH | CAN receive rule entry register 2BL Note 1 GAFLML2L GAFLML2 R/W - v \ 0000H
FO3BDH GAFLML2H - v
FO3BCH | CAN receive buffer register 1DL Note2 RMDF21L RMDF21 R - R \ 0000H
FO3BDH RMDF21H - \
FO3BEH | CAN receive rule entry register 2BH Mt | GAFLMH2L GAFLMH2 R/W - \ J 0000H
FO3BFH GAFLMH2H - v
FO3BEH | CAN receive buffer register 1DH Note2 RMDF31L RMDF31 R - v v 0000H
FO3BFH RMDF31H - v
FO3COH | CAN receive rule entry register 2CL Nete! GAFLPL2L GAFLPL2 R/W - \ J 0000H
FO3C1H GAFLPL2H - \/
FO3COH | CAN receive buffer register 2AL Note 2 RMIDL2L RMIDL2 R - \ v 0000H
FO3C1H RMIDL2H - \
FO3C2H CAN receive rule entry register 2CH Nete ! GAFLPH2L GAFLPH2 R/W - v \ 0000H
FO3C3H GAFLPH2H - R
FO3C2H | CAN receive buffer register 2AH Note2 RMIDH2L RMIDH2 R - \/ v 0000H
FO3C3H RMIDH2H - R
FO3C4H | CAN receive rule entry register 3AL Note 1 GAFLIDL3L GAFL1DL3 R/W - \ J 0000H
FO3C5H GAFLIDL3H - R
FO3C4H | CAN receive buffer register 2BL Note2 RMTS2L RMTS2 R - \ N 0000H
FO3C5H RMTS2H - v

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test register).
When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (14/32)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1bit | 8-bit | 16t | eSOt
FO3C6H | CAN receive rule entry register 3AH Note ! GAFLIDH3L GAFLIDH3 R/W - \ J 0000H
FO3C7H GAFLIDH3H - \
FO3C6H | CAN receive buffer register 2BH Note2 RMPTR2L RMPTR2 R - \ \ 0000H
FO3C7H RMPTR2H - v
FO3C8H | CAN receive rule entry register 3BL Nete! GAFLML3L GAFLML3 R/W - v \ 0000H
FO3C9H GAFLML3H - \
FO3C8H | CAN receive buffer register 2CL Note2 RMDFO02L RMDF02 R - \ \ 0000H
FO3C9H RMDF02H - \
FO3CAH | CAN receive rule entry register 3BH Note ! GAFLMH3L GAFLMH3 R/W - \ J 0000H
FO3CBH GAFLMH3H - N
FO3CAH | CAN receive buffer register 2CH Note 2 RMDF12L RMDF12 R - \ \ 0000H
FO3CBH RMDF12H - \
FO3CCH | CAN receive rule entry register 3CL Note1 GAFLPL3L GAFLPL3 R/W - v \ 0000H
FO3CDH GAFLPL3H - \
FO3CCH | CAN receive buffer register 2DL Note2 RMDF22L RMDF22 R - \ \ 0000H
FO3CDH RMDF22H - \
FO3CEH | CAN receive rule entry register 3CH Nete! GAFLPH3L GAFLPH3 R/W - \ J 0000H
FO3CFH GAFLPH3H - \
FO3CEH | CAN receive buffer register 2DH Note 2 RMDF32L RMDF32 R - \ \ 0000H
FO3CFH RMDF32H - \
FO3DOH | CAN receive rule entry register 4AL Nete! GAFLIDL4L GAFLIDL4 R/W - v \ 0000H
FO3D1H GAFLIDL4H - \
FO3DOH | CAN receive buffer register 3AL Nete2 RMIDL3L RMIDL3 R - \ \ 0000H
FO3D1H RMIDL3H - \
FO3D2H | CAN receive rule entry register 4AH Note GAFLIDH4L GAFLIDH4 R/W - \ J 0000H
FO3D3H GAFLIDH4H - \
FO3D2H | CAN receive buffer register 3AH Note2 RMIDH3L RMIDH3 R - J \ 0000H
FO3D3H RMIDH3H - \
FO3D4H | CAN receive rule entry register 4BL Nete! GAFLML4L GAFLML4 R/W - v \ 0000H
FO3D5H GAFLML4H - \
FO3D4H | CAN receive buffer register 3BL Note2 RMTS3L RMTS3 R - R \ 0000H
FO3D5H RMTS3H - V
FO3D6H | CAN receive rule entry register 4BH Note GAFLMH4L GAFLMH4 R/W - \ J 0000H
FO3D7H GAFLMH4H - N
FO3D6H | CAN receive buffer register 3BH Note2 RMPTR3L RMPTR3 R - \ \ 0000H
FO3D7H RMPTR3H - v
FO3D8H | CAN receive rule entry register 4CL Note1 GAFLPL4L GAFLPL4 R/W - v \ 0000H
FO3D9H GAFLPL4H - \
FO3D8H | CAN receive buffer register 3CL Note2 RMDFO3L RMDFO03 R - \ \ 0000H
FO3D9H RMDFO3H - \
Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test register).
When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.

R0O1UH0368EJ0220 Rev.2.20
Sep 1, 2023

RENESAS

168




RL78/F13, F14

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (15/32)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1bit | 8-bit | 16it | et
FO3DAH | CAN receive rule entry register 4CH Nete? GAFLPH4L GAFLPH4 R/W - v \ 0000H
FO3DBH GAFLPH4H - J
FO3DAH | CAN receive buffer register 3CH Nete 2 RMDF13L RMDF13 R - \ \ 0000H
FO3DBH RMDF13H - \
FO3DCH | CAN receive rule entry register 5AL Note GAFLIDL5L GAFLIDL5 R/W - \ J 0000H
FO3DDH GAFLIDL5H - N
FO3DCH | CAN receive buffer register 3DL Nete2 RMDF23L RMDF23 R - \ \ 0000H
FO3DDH RMDF23H - \
FO3DEH | CAN receive rule entry register 5AH Note1 GAFLIDH5L GAFLIDH5 R/W - v \ 0000H
FO3DFH GAFLIDH5H - N
FO3DEH | CAN receive buffer register 3DH Nte 2 RMDF33L RMDF33 R - \ \ 0000H
FO3DFH RMDF33H - \
FO3EOH | CAN receive rule entry register 5BL Note? GAFLML5L GAFLML5 R/W - v \ 0000H
FO3E1H GAFLML5H - \
FO3EOH | CAN receive buffer register 4AL Nete2 RMIDL4L RMIDL4 R - \ \ 0000H
FO3E1H RMIDL4H - \
FO3E2H | CAN receive rule entry register 5BH Nete1 GAFLMH5L GAFLMH5 R/W - \ J 0000H
FO3E3H GAFLMH5H - v
FO3E2H | CAN receive buffer register 4AH Nete2 RMIDH4L RMIDH4 R - \ \ 0000H
FO3E3H RMIDH4H - \
FO3E4H | CAN receive rule entry register 5CL Note! GAFLPL5L GAFLPL5 R/W - v \ 0000H
FO3E5H GAFLPL5H - \
FO3E4H | CAN receive buffer register 4BL Note RMTS4L RMTS4 R - R \ 0000H
FO3E5H RMTS4H - J
FO3E6H | CAN receive rule entry register 5CH Nete! GAFLPH5L GAFLPH5 R/W - v \ 0000H
FO3E7H GAFLPH5H - V
FO3E6H | CAN receive buffer register 4BH Nete2 RMPTRA4L RMPTR4 R - \ \ 0000H
FO3E7H RMPTR4H - V
FO3E8H | CAN receive rule entry register 6AL Note GAFLIDL6L GAFLIDL6 R/W - \ J 0000H
FO3E9H GAFLIDL6H - \
FO3E8H | CAN receive buffer register 4CL Note2 RMDFO04L RMDF04 R - \ \ 0000H
FO3E9H RMDF04H - V
FO3EAH | CAN receive rule entry register 6AH Note ! GAFLIDH6L GAFLIDH6 R/W - v \ 0000H
FO3EBH GAFLIDH6H - N
FO3EAH | CAN receive buffer register 4CH Nte 2 RMDF14L RMDF14 R - N \ 0000H
FO3EBH RMDF14H - \
FO3ECH | CAN receive rule entry register 6BL Note GAFLML6L GAFLML6 R/W - v \ 0000H
FO3EDH GAFLML6H - J
FO3ECH | CAN receive buffer register 4DL Nete2 RMDF24L RMDF24 R - \ \ 0000H
FO3EDH RMDF24H - \
FO3EEH | CAN receive rule entry register 6BH Nt 1 GAFLMH6L GAFLMH6 R/W - \ J 0000H
FO3EFH GAFLMH6H - N
Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test register).
When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.
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RL78/F13, F14 CHAPTER 3 CPU ARCHITECTURE
Table 3-6. Extended SFR (2nd SFR) List (16/32)
Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1-bit | 8-bit | 16-bit | reset
FO3EEH | CAN receive buffer register 4DH Note 2 RMDF34L RMDF34 R - \/ R 0000H
FO3EFH RMDF34H - \
FO3FOH | CAN receive rule entry register 6CL Note! GAFLPL6L GAFLPL6 R/W - \ J 0000H
FO3F1H GAFLPL6H - \
FO3FOH | CAN receive buffer register 5AL Note2 RMIDL5L RMIDL5 R - \ \ 0000H
FO3F1H RMIDL5H - 3
FO3F2H | CAN receive rule entry register 6CH Nete! GAFLPH6L GAFLPH6 R/W - v \ 0000H
FO3F3H GAFLPH6H - v
FO3F2H | CAN receive buffer register 5AH Nete2 RMIDH5L RMIDH5 R - R \ 0000H
FO3F3H RMIDH5H - v
FO3F4H | CAN receive rule entry register 7AL Note GAFLIDL7L GAFLIDL7 R/W - \ J 0000H
FO3F5H GAFLIDL7H - v
FO3F4H | CAN receive buffer register 5BL Note2 RMTS5L RMTS5 R - R \ 0000H
FO3F5H RMTS5H - \
FO3F6H | CAN receive rule entry register 7AH Note! GAFLIDH7L GAFLIDH7 R/W - v \ 0000H
FO3F7H GAFLIDH7H - v
FO3F6H | CAN receive buffer register 5BH Note2 RMPTR5L RMPTR5 R - v v 0000H
FO3F7H RMPTR5H - \
FO3F8H | CAN receive rule entry register 7BL Note GAFLML7L GAFLML7 R/W - \ J 0000H
FO3F9H GAFLML7H - v
FO3F8H | CAN receive buffer register 5CL Nete2 RMDFO5L RMDF05 R - v \ 0000H
FO3F9H RMDFO5H - d
FO3FAH | CAN receive rule entry register 7BH Note! GAFLMH7L GAFLMH7 R/W - v \ 0000H
FO3FBH GAFLMH7H - J
FO3FAH | CAN receive buffer register 5CH Note 2 RMDF15L RMDF15 R - \/ R 0000H
FO3FBH RMDF15H - \
FO3FCH | CAN receive rule entry register 7CL Nete! GAFLPL7L GAFLPL7 R/W - \ J 0000H
FO3FDH GAFLPL7H - v
FO3FCH | CAN receive buffer register 5DL Nete2 RMDF25L RMDF25 R - v \ 0000H
FO3FDH RMDF25H - \
FO3FEH | CAN receive rule entry register 7CH Nete? GAFLPH7L GAFLPH7 R/W - v \ 0000H
FO3FFH GAFLPH7H - \
FO3FEH | CAN receive buffer register 5DH Note 2 RMDF35L RMDF35 R - \/ R 0000H
FO3FFH RMDF35H - \
FO400H | CAN receive rule entry register 8AL Note GAFLIDLSL GAFLIDL8 R/W - \ J 0000H
FO0401H GAFLIDL8H - v
FO400H | CAN receive buffer register 6AL Note2 RMIDL6L RMIDL6 R - \ \ 0000H
F0401H RMIDL6H - v
F0402H | CAN receive rule entry register 8AH Note! GAFLIDHSL GAFLIDH8 R/W - v \ 0000H
F0403H GAFLIDH8H - R
FO0402H | CAN receive buffer register 6AH Note2 RMIDH6L RMIDH6 R - v \ 0000H
F0403H RMIDH6H - \
Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test register).

When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.

R0O1UH0368EJ0220 Rev.2.20
Sep 1, 2023

RENESAS

170




RL78/F13, F14

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (17/32)

Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1bit | 8-bit | 16it | et
F0404H | CAN receive rule entry register 8BL Nete! GAFLMLS8L GAFLML8 R/W - v \ 0000H
FO405H GAFLML8H - J
F0404H | CAN receive buffer register 6BL Not¢2 RMTS6L RMTS6 R - \ \ 0000H
F0405H RMTS6H - J
F0406H | CAN receive rule entry register 8BH Nete ! GAFLMHSL GAFLMHS8 R/W - \ J 0000H
F0407H GAFLMH8H - N
F0406H | CAN receive buffer register 6BH Note2 RMPTR6L RMPTR6 R - \ \ 0000H
F0407H RMPTR6H - v
F0408H | CAN receive rule entry register 8CL Nt GAFLPLSL GAFLPL8 R/W - v \ 0000H
FO409H GAFLPL8H - \
F0408H | CAN receive buffer register 6CL Note2 RMDFO6L RMDF06 R - \ \ 0000H
F0409H RMDF06H - \
FO40AH | CAN receive rule entry register 8CH Nete! GAFLPHSL GAFLPH8 R/W - v \ 0000H
FO040BH GAFLPH8H - J
FO40AH | CAN receive buffer register 6CH Note 2 RMDF16L RMDF16 R - \ \ 0000H
F040BH RMDF16H - \
FO40CH | CAN receive rule entry register 9AL Nete! GAFLIDLOL GAFLIDL9 R/W - \ J 0000H
F040DH GAFLIDL9H - N
FO40CH | CAN receive buffer register 6DL Note2 RMDF26L RMDF26 R - \ \ 0000H
F040DH RMDF26H - \
FO40EH | CAN receive rule entry register 9AH Note ! GAFLIDHOL GAFLIDH9 R/W - v \ 0000H
FO40FH GAFLIDH9H - N
FO40EH | CAN receive buffer register 6DH Nete2 RMDF36L RMDF36 R - \ \ 0000H
FO40FH RMDF36H - \
F0410H | CAN receive rule entry register 9BL Nete! GAFLMLOL GAFLML9 R/W - v \ 0000H
FO411H GAFLML9H - J
FO0410H | CAN receive buffer register 7AL Note2 RMIDL7L RMIDL7 R - \ \ 0000H
FO411H RMIDL7H - J
F0412H | CAN receive rule entry register 9BH Nete! GAFLMH9L GAFLMH9 R/W - \ J 0000H
FO0413H GAFLMH9H - N
F0412H | CAN receive buffer register 7AH Nete2 RMIDH7L RMIDH7 R - \ \ 0000H
FO0413H RMIDH7H - J
F0414H | CAN receive rule entry register 9CL Note 1 GAFLPLOL GAFLPL9 R/W - v \ 0000H
F0415H GAFLPL9H - \
F0414H | CAN receive buffer register 7BL Note2 RMTS7L RMTS7 R - \/ \ 0000H
F0415H RMTS7H - J
F0416H | CAN receive rule entry register 9CH Nete? GAFLPHOL GAFLPH9 R/W - v \ 0000H
FO417H GAFLPH9H - J
F0416H | CAN receive buffer register 7BH Nete2 RMPTR7L RMPTR7 R - \ \ 0000H
FO417H RMPTR7H - J
F0418H | CAN receive rule entry register 10AL Note? GAFLIDL10L | GAFLIDL10 R/W - \ J 0000H
FO419H GAFLIDL10H - N
F0418H | CAN receive buffer register 7CL Note2 RMDFO7L RMDF07 R - \ \ 0000H
FO419H RMDFO7H - \
Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test register).
When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (18/32)

Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1-bit | &bit | 16t | reset

FO41AH | CAN receive rule entry register 10AH Nete! GAFLIDH10L | GAFLIDH10 R/W - v \ 0000H
F041BH GAFLIDH10H - N

FO41AH | CAN receive buffer register 7CH Note2 RMDF17L RMDF17 R - v R 0000H
F041BH RMDF17H - 3

F041CH | CAN receive rule entry register 10BL Nete GAFLML10L GAFLML10 R/W - N \ 0000H
F041DH GAFLML10H - \

FO41CH | CAN receive buffer register 7DL Note RMDF27L RMDF27 R - v v 0000H
F041DH RMDF27H - \

FO41EH | CAN receive rule entry register 10BH Nete! GAFLMH10L | GAFLMH10 R/W - v \ 0000H
FO41FH GAFLMH10H - v

FO41EH | CAN receive buffer register 7DH Nete2 RMDF37L RMDF37 R - R \ 0000H
FO41FH RMDF37H - 3

F0420H CAN receive rule entry register 10CL Nt GAFLPL10L GAFLPL10 R/W - v \ 0000H
F0421H GAFLPL10H - \

F0420H | CAN receive buffer register 8AL Note2 RMIDL8L RMIDL8 R - N \ 0000H
F0421H RMIDL8H - v

F0422H | CAN receive rule entry register 10CH Note 1 GAFLPH10L GAFLPH10 R/W - N \ 0000H
FO423H GAFLPH10H - \

F0422H | CAN receive buffer register 8AH Nete2 RMIDH8L RMIDH8 R - N \ 0000H
FO423H RMIDH8H - \

F0424H CAN receive rule entry register 11AL Nete! GAFLIDL11L | GAFLIDL11 R/W - v \ 0000H
FO425H GAFLIDL11H - v

F0424H CAN receive buffer register 8BL Note2 RMTS8L RMTS8 R - \/ \ 0000H
F0425H RMTS8H - 3

F0426H CAN receive rule entry register 11AH Note1 GAFLIDH11L | GAFLIDH11 R/W - v \ 0000H
FO427H GAFLIDH11H - N

F0426H | CAN receive buffer register 8BH Note2 RMPTRSL RMPTR8 R - v R 0000H
F0427H RMPTR8H - \

F0428H | CAN receive rule entry register 11BL Nete? GAFLML11L GAFLML11 R/W - N \ 0000H
FO429H GAFLML11H - v

F0428H | CAN receive buffer register 8CL Note2 RMDFO8L RMDF08 R - v \ 0000H
FO429H RMDFO08H - \

FO042AH | CAN receive rule entry register 11BH Nete! GAFLMH11L | GAFLMH11 R/W - v \ 0000H
F042BH GAFLMH11H - \

FO42AH | CAN receive buffer register 8CH Nete2 RMDF18L RMDF18 R - R \ 0000H
F042BH RMDF18H - v

F042CH | CAN receive rule entry register 11CL Note! GAFLPL11L GAFLPL11 R/W - v \ 0000H
F042DH GAFLPL11H - \

F042CH | CAN receive buffer register 8DL Note2 RMDF28L RMDF28 R - v \ 0000H
F042DH RMDF28H - v

FO42EH | CAN receive rule entry register 11CH Note 1 GAFLPH11L GAFLPH11 R/W - N \ 0000H
FO42FH GAFLPH11H - v

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test register).

When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (19/32)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16-bit | reset

FO42EH | CAN receive buffer register 8DH Nete 2 RMDF38L RMDF38 R - v v 0000H
FO42FH RMDF38H - \/

F0430H CAN receive rule entry register 12AL Nete GAFLIDL12L | GAFLIDL12 R/W - R \ 0000H
F0431H GAFLIDL12H - R

F0430H CAN receive buffer register 9AL Note 2 RMIDLOL RMIDL9 R - v v 0000H
F0431H RMIDL9H - v

F0432H CAN receive rule entry register 12AH Nete1 GAFLIDH12L | GAFLIDH12 R/W - R \ 0000H
F0433H GAFLIDH12H - v

F0432H CAN receive buffer register 9AH Note 2 RMIDHOL RMIDH9 R - R \ 0000H
F0433H RMIDH9H - \

F0434H CAN receive rule entry register 12BL Note! GAFLML12L GAFLML12 R/W - v \ 0000H
F0435H GAFLML12H - v

F0434H CAN receive buffer register 9BL Note 2 RMTS9L RMTS9 R - v \ 0000H
F0435H RMTS9H - 3

F0436H CAN receive rule entry register 12BH Nete! GAFLMH12L | GAFLMH12 R/W - R \ 0000H
F0437H GAFLMH12H - \

F0436H CAN receive buffer register 9BH Nete2 RMPTR9OL RMPTR9 R - v \ 0000H
F0437H RMPTR9H - \

F0438H CAN receive rule entry register 12CL Nete! GAFLPL12L GAFLPL12 R/W - R \ 0000H
F0439H GAFLPL12H - \

F0438H CAN receive buffer register 9CL Nete2 RMDFO09L RMDF09 R - R \/ 0000H
F0439H RMDFO9H - \

FO043AH | CAN receive rule entry register 12CH Note GAFLPH12L GAFLPH12 R/W - v \ 0000H
F043BH GAFLPH12H - \

FO43AH | CAN receive buffer register 9CH Nete2 RMDF19L RMDF19 R - v \ 0000H
F043BH RMDF19H - v

FO43CH | CAN receive rule entry register 13AL Note! GAFLIDL13L | GAFLIDL13 R/W - R \ 0000H
F043DH GAFLIDL13H - R

FO43CH | CAN receive buffer register 9DL Nete2 RMDF29L RMDF29 R - v \/ 0000H
FO043DH RMDF29H - \

FO43EH | CAN receive rule entry register 13AH Nete! GAFLIDH13L | GAFLIDH13 R/W - R \ 0000H
FO043FH GAFLIDH13H - v

FO43EH | CAN receive buffer register 9DH Nete 2 RMDF39L RMDF39 R - v v 0000H
FO043FH RMDF39H - v

F0440H CAN receive rule entry register 13BL Note! GAFLML13L GAFLML13 R/W - v \ 0000H
F0441H GAFLML13H - v

F0440H CAN receive buffer register 10AL Note 2 RMIDL10L RMIDL10 R - v v 0000H
F0441H RMIDL10H - \

F0442H CAN receive rule entry register 13BH Nete! GAFLMH13L | GAFLMH13 R/W - N \ 0000H
F0443H GAFLMH13H - \

F0442H CAN receive buffer register 10AH Nete2 RMIDH10L RMIDH10 R - R \ 0000H
F0443H RMIDH10H - \

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test register).

When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.

R0O1UH0368EJ0220 Rev.2.20
Sep 1, 2023

RENESAS

173




RL78/F13, F14 CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (20/32)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1bit | 8bit | 16bit | reset
F0444H CAN receive rule entry register 13CL Nete? GAFLPL13L GAFLPL13 R/W - v \ 0000H
F0445H GAFLPL13H - v
F0444H CAN receive buffer register 10BL Note2 RMTS10L RMTS10 R - R R 0000H
F0445H RMTS10H - N
F0446H CAN receive rule entry register 13CH Note 1 GAFLPH13L GAFLPH13 R/W - v \ 0000H
F0447H GAFLPH13H - v
F0446H CAN receive buffer register 10BH Nete2 RMPTR10L RMPTR10 R - v N 0000H
F0447H RMPTR10H - v
F0448H CAN receive rule entry register 14AL Note 1 GAFLIDL14L | GAFLIDL14 R/W - v \ 0000H
F0449H GAFLIDL14H - N
F0448H CAN receive buffer register 10CL Note 2 RMDFO010L RMDF010 R - \ N 0000H
F0449H RMDFO010H - R
FO44AH CAN receive rule entry register 14AH Nete GAFLIDH14L | GAFLIDH14 R/W - R N 0000H
F044BH GAFLIDH14H - v
FO044AH CAN receive buffer register 10CH Nete 2 RMDF110L RMDF110 R - v N 0000H
F044BH RMDF110H - v
F044CH | CAN receive rule entry register 14BL Nt GAFLML14L GAFLML14 R/W - N N 0000H
F044DH GAFLML14H - R
F044CH | CAN receive buffer register 10DL Note2 RMDF210L RMDF210 R - R R 0000H
F044DH RMDF210H - v
FO44EH CAN receive rule entry register 14BH Nete! GAFLMH14L GAFLMH14 R/W - R N 0000H
FO44FH GAFLMH14H - v
FO44EH CAN receive buffer register 10DH Note 2 RMDF310L RMDF310 R - R v 0000H
FO44FH RMDF310H - v
FO0450H CAN receive rule entry register 14CL Nete? GAFLPL14L GAFLPL14 R/W - v \ 0000H
F0451H GAFLPL14H - v
F0450H CAN receive buffer register 11AL Note2 RMIDL11L RMIDL11 R - R R 0000H
F0451H RMIDL11H - N
F0452H CAN receive rule entry register 14CH Note 1 GAFLPH14L GAFLPH14 R/W - v \ 0000H
F0453H GAFLPH14H - v
F0452H CAN receive buffer register 11AH Note2 RMIDH11L RMIDH11 R - N N 0000H
F0453H RMIDH11H - v
F0454H CAN receive rule entry register 15AL Note 1 GAFLIDL15L | GAFLIDL15 R/W - v \ 0000H
F0455H GAFLIDL15H - N
F0454H CAN receive buffer register 11BL Note2 RMTS11L RMTS11 R - v N 0000H
F0455H RMTS11H - N
F0456H CAN receive rule entry register 15AH Nete1 GAFLIDH15L | GAFLIDH15 R/W - N N 0000H
F0457H GAFLIDH15H - v
F0456H CAN receive buffer register 11BH Nete2 RMPTR11L RMPTR11 R - v N 0000H
F0457H RMPTR11H - N
F0458H CAN receive rule entry register 15BL Note ! GAFLML15L GAFLML15 R/W - N N 0000H
F0459H GAFLML15H - R
F0458H CAN receive buffer register 11CL Nete2 RMDFO011L RMDFO011 R - R R 0000H
F0459H RMDFO011H - v
Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test register).
When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.
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RL78/F13, F14

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (21/32)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1bit | 8-bit | 16it | et

FO45AH CAN receive rule entry register 15BH N°te' | GAFLMH15L | GAFLMH15 R/W - v \ 0000H
F045BH GAFLMH15H - R

FO45AH | CAN receive