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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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www.renesas.com/contact/.

www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered trademarks
are the property of their respective owners.

© 2022 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com/
https://www.renesas.com/contact/

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.
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Purpose

Organization

How to Read This Manual

Conventions

How to Use This Manual

This manual is intended for user engineers who wish to understand the functions of the
RL78/F23, F24 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/F23, F24 manual is separated into two parts: this manual and the software
edition (common to the RL78 family).

RL78/F23, F24 RL78 family
User’s Manual User’s Manual
Hardware Software
¢ Pin functions e CPU functions
e Internal block functions e Instruction set
e Interrupts e Explanation of each instruction

e Other on-chip peripheral functions

Electrical specifications

It is assumed that the readers of this manual have general knowledge of electrical
engineering, logic circuits, and microcontrollers.
e To gain a general understanding of functions:
— Read this manual in the order of the CONTENTS.
e How to interpret the register format:

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

e To know details of the RL78/F23, F24 Microcontroller instructions:
— Refer to the separate document RL78 Family User’s Manual: Software.

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

Decimal S XXXX

Hexadecimal ---xxxxH



Related Documents The related documents indicated in this publication may include preliminary versions. However,

preliminary versions are not marked as such.

Documents Related to Devices

Document Name

Document No.

RL78/F23, F24 User’'s Manual: Hardware

RO1UH0944E

RL78 Family User's Manual: Software

R0O1US0015E

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 RO1CPO0O003E
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.

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

and Japan.

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

1.1 Features

O

©) O OO0OO0OO0

O O0OO0OO0OO0OO0O0

O O0OO0OO0O0

Minimum instruction execution time can be changed from high speed (0.025 us: @ 40 MHz operation with high-speed

on-chip oscillator clock or PLL clock) to ultra low-speed (66.6 ps: @ 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: 128 KB / 256 KB

RAM: 12 KB / 24 KB

Data flash memory: 8 KB / 16 KB

High-speed on-chip oscillator clock

e Selectable from 40 MHz (Typ.), 32 MHz (Typ.), 20 MHz (Typ.), 16 MHz (Typ.), 8 MHz (Typ.), 4 MHz (Typ.), and 2
MHz (Typ.) (Selectable from 80 MHz (Typ.) and 64 MHz (Typ.) when using Timer RDe and RS-CANFD lite Not¢ 1)

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

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

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

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

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

On-chip key interrupt function

On-chip clock output/buzzer output controller

On-chip BCD adjustment

I/O ports: 28 to 92 (including one input-only pin)

Timer

e 16-bit timer array unit: 12 channels / 16 channels

16-bit timer RDe: 2 channels (with PWMOPA and Dithering / Gate function)

16-bit timer RJ: 1 channel

Watchdog timer: 1 channel

¢ Real-time clock: 1 channel
Application accelerator unit

Serial interface

e CSI

UART/UART (LIN-bus supported)
LIN module (master/slave supported)
12C/simplified 12C

CAN interface (RS-CANFD lite) Note 2

RO1UH0944EJ0100 Rev.1.00
Nov 30, 2022 RENESAS
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O 12-bit resolution A/D converter: 10 to 31 channels
O DTC (Max. 44 sources)
O ELC (Max. 26 channels for event link source, Max. 10 channels for event link destination) Note 2
O Functional safety (CRC calculation, Clock monitor, AD test, etc.)
O Security functions (Secure boot, Crypto engine (AES-128, 192, 256), Random Number Generator (TRNG))
O 8-hit D/A converter Note 2
O On-chip comparator: 1 unit (input pin: 4 channels) Note 2
O Power supply voltage: Vob = 2.7 t0 5.5 V
O Operating ambient temperature:
Ta = —40°C to 105°C (grade-3) / Ta = —40°C to 125°C (grade-4) / Ta = —40°C to 150°C (grade-5)
O ASIL level: ASIL-B

Notes 1. fiH cannot be used as a RS-CANFD lite communication clock.
2. Only available in the RL78/F24.

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

RO1UH0944EJ0100 Rev.1.00
Nov 30, 2022 RENESAS
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1.2 Product Lineup

Table 1-1. RL78/F23, F24 Lineup (Grade-3)

Operating Package Pin RL78/F23 RL78/F24
Temperature Code Flash / Data Flash / RAM Code Flash / Data Flash / RAM
(Ta) 128KB / 8KB / 12KB 256KB / 16KB / 24KB
-40°C to 105°C WQFN 32 R7F123FBG3ANP-C R7F124FBJ3ANP-C

48 R7F123FGG3AFB-C R7F124FGJ3AFB-C

LOFP 64 R7F123FLG3AFB-C R7F124FLJ3AFB-C

80 R7F123FMG3AFB-C R7F124FMJ3AFB-C

100 — R7F124FPJ3AFB-C

Table 1-2. RL78/F23, F24 Lineup (Grade-4)
Operating Package Pin RL78/F23 RL78/F24
Temperature Code Flash / Data Flash / RAM Code Flash / Data Flash / RAM

(Ta) 128KB / 8KB / 12KB 256KB / 16KB / 24KB
-40°C to 125°C WQFN 32 R7F123FBG4ANP-C R7F124FBJ4ANP-C
48 R7F123FGG4AFB-C R7F124FGJ4AFB-C

LOFP 64 R7F123FLG4AFB-C R7F124FLJ4AAFB-C

80 R7F123FMGA4AFB-C R7F124FMJ4AFB-C

100 — R7F124FPJAAFB-C

Table 1-3. RL78/F23, F24 Lineup (Grade-5) Not
Operating Package Pin RL78/F23 RL78/F24
Temperature Code Flash / Data Flash / RAM Code Flash / Data Flash / RAM

(Ta) 128KB / 8KB / 12KB 256KB / 16KB / 24KB
-40°C to 150°C WQFN 32 R7F123FBG5ANP-C R7F124FBJ5ANP-C
48 R7F123FGG5AFB-C R7F124FGJ5AFB-C

LOFP 64 R7F123FLG5AFB-C R7F124FLJS5AFB-C

80 R7F123FMG5AFB-C R7F124FMJ5AFB-C

100 — R7F124FPJ5AFB-C

Note To order grade-5 specification, please provide the order code and the application temperature mission profile for

verification to Renesas Support.
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1.3 Function Overview
1.3.1 RL78/F24 Functions List

Table 1-4. RL78/F24 Functions List (1/2)

X Series Name R7F124FPJ R7F124FMJ R7F124FLJ R7F124FGJ R7F124FBJ
Function Items - - - - - -
Pin Count 100 pins 80 pins 64 pins 48 pins 32 pins
Code flash 256 KB
Data flash 16 KB
RAM 24 KB
Supply voltage range 27Vto55V
Maximum operation frequency 40 MHz
System clock Main system Crystal / ceramic / 2 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator square wave
High-speed Normal high accuracy 40 MHz (typ.)
on-chip oscillator
Low-speed For low-speed operation 15 kHz (typ.)
on-chip oscillator
Subsystem clock oscillator 32.768 kHz Now ¢ None
PLL Yes
Clock for Low-speed For peripherals other than 15 kHz (typ.)
peripherals on-chip oscillator | WDT
For WDT 15 kHz (typ.)
POR When power supply is rising 1.56 V (typ.)
When power supply is falling 1.55V (typ.)
LVD Voo voltage When power supply is rising 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection When power supply is falling 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
Functional safety | WWDT (window watchdog timer) Yes
Note 7 Flash memory fast CRC operation function Yes
General purpose CRC operation Yes
Flash memory ECC function Yes
RAM 1-bit error correction function Yes
RAM 2-bit error detection function Yes
RS-CANFD lite RAM 1-bit error correction Yes
function
RS-CANFD lite RAM 2-bit error detection Yes
function
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
A/D test function Yes
1/0 ports Input/Output CMOS 86 ch 68 ch 52 ch 38 ch 25ch
Output CMOS 1ch None
Input Shared with oscillator pins 4 ch Note® 2ch
Input only ich
Power supply For internal circuits Voo, Vss, REGC
pins For 1/0 ports EVooo, EVsso EVooo, EVsso None
EVob1, EVss1
For analog circuits (AD, DA, COMP) Vob, Vss (AVrerp, 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 hits (signed)
16 bits x 16 bits + 32 bits (unsigned)
Arithmetic instructions (extended instruction set) Yes
Vectored External 16 ch Notes 4.5 16 ch Notes 4.5 15 ch Notes 3.5 14 ch Note2 10 ch Noet
interrupt sources | nternal 53 ch Note# 53 ch Nore4 53 ch Mo 53 ch Nore? 53 ch Mot
Key return detection 8 ch 6 ch
DTC 44 sources 43 sources
Timer TAU 16 bits (8 ch x 2)
RTC 1ch
Timer RJ 16 bits x 1
Timer RDe 16 bits x 2 (with PWMOPA and dithering / gate function)

(Notes and Caution are listed on the next page.)
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Table 1-4. RL78/F24 Functions List (2/2)

Function | Series Name R7F124FPJ R7F124FMJ R7F124FLJ R7F124FGJ R7F124FBJ
unction ftems Pin Count 100 pins 80 pins 64 pins 48 pins 32 pins
Serial IIF CSI / simplified 1°C / UART 4ch/4ch/2ch 3ch/3ch/2ch
[spi Yes
Multimaster 1°C 1ch
LIN/UART module (RLIN3) 2ch
CAN interface (RS-CANFD lite) 1ch
AID converter High speed 16 ch | 16 ch | 16 ch | 13 ch | 8ch
12 bit Normal speed 15 ch | 9ch I 8ch | 6 ch I 2c¢ch
Internal 1 ch (Internal reference voltage)
D/A converter 8-bit lch
Comparator 1 unit (input 4 ch)
ELC Link source: 26 ch
Link destination: 10 ch
PCLBUZ 1ch None
Application accelerator unit Yes
Self-programming Yes
On-chip debug I Trace Yes
I Hot plug-in Yes
Option byte Yes
Security functions AESEA ECB/CBC mode and CMAC (AES-128, 192, 256)
Random number generator (TRNG) 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. Both sources in the following pairs are counted as a single source in this number: INTP11 and
INTLINOWUP, INTP12 and INTLINIWUP.

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

7. These functions are provided but they are not Safety Mechanism.

- lllegal instruction execution detection function
+ SFR/RAM guard function
+ 1/0O port output signal level detection function

RO1UH0944EJ0100 Rev.1.00
Nov 30, 2022 RENESAS



RL78/F23, F24 CHAPTER 1 OVERVIEW
1.3.2 RL78/F23 Functions List
Table 1-5. RL78/F23 Functions List (1/2)
) Series Name R7F123FMG R7F123FLG R7F123FGG R7F123FBG
Function Items . n n " "
Pin Count 80 pins 64 pins 48 pins 32 pins
Code flash 128 KB
Data flash 8 KB
RAM 12 KB
Supply voltage range 27Vto55V
Maximum operation frequency 40 MHz
System clock Main system Crystal / ceramic / 2 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator square wave
High-speed on-chip | Normal high accuracy 40 MHz (typ.)
oscillator
Low-speed on-chip | For low-speed operation 15 kHz (typ.)
oscillator
Subsystem clock oscillator 32.768 kHz °te© None
PLL Yes
Clock for Low-speed on-chip | For peripherals other than 15 kHz (typ.)
peripherals oscillator WDT
For WDT 15 kHz (typ.)
POR When power supply is rising 1.56 V (typ.)
When power supply is falling 1.55V (typ.)
LVD Voo voltage When power supply is rising 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection When power supply is falling 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
Functional safety WWDT (window watchdog timer) Yes
Note 7 Flash memory fast CRC operation function Yes
General purpose CRC operation Yes
Flash memory ECC function Yes
RAM 1-bit error correction function Yes
RAM 2-bit error detection function Yes
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
A/D test function Yes
1/0 ports Input/Output CMOS 68 ch 52 ch 38 ch 25ch
Output CMOS 1ch None
Input Shared with oscillator pins 4ch Note® 2ch
Input only 1ch
Power supply pins | For internal circuits Vop, Vss, REGC
For 1/0 ports EVopo, EVsso | None
For analog circuits (AD) Vo, Vss (AVrerp, AVRrerm for AD)
Multiply/divide and | Multiply 16 bits x 16 bits (signed)
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)
Avrithmetic instructions (extended instruction set) Yes
Vectored interrupt | External 15 chNote 4.5 [ 14 chNote3 ® [ 12 chNote2 g chNoet
sources Internal 38 chMNote4 | 38 chMote3 | 38 chNote? 38 chNote?
Key return detection 8ch 6 ch
DTC 36 sources 35 sources
Timer TAU 16 bits (8 ch + 4 ch)
RTC 1ch
Timer RJ 16 bits x 1
Timer RDe 16 bits x 2 (with PWMOPA and dithering / gate function)
(Notes and Caution are listed on the next page.)
RO1UH0944EJ0100 Rev.1.00 6
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RL78/F23, F24

CHAPTER 1 OVERVIEW

Table 1-5. RL78/F23 Functions List (2/2)
X Series Name R7F123FMG R7F123FLG R7F123FGG R7F123FBG
Function Items - - - - -
Pin Count 80 pins 64 pins 48 pins 32 pins
Serial IIF CSl/simplified 1°C JUART 4ch/4ch/2ch 3ch/3ch/2ch
[spi Yes
Multimaster 1°C 1ch
LIN/UART module (RLIN3) 1ch
CAN interface (RS-CANFD lite) None
A/D converter High Speed 16 ch 16 ch 13 ch 8ch
12 bit Normal Speed 9 ch 8 ch 6 ch 2ch
Internal 1 ch (Internal reference voltage)
DI/A converter 8-hit None
Comparator None
ELC None
PCLBUZ 1ch None

Application accelerator unit

Yes

Self-programming

Yes

On-chip debug | Trace Yes
| Hot plug-in Yes
Option byte Yes
Security Functions | AESEA ECB/CBC mode and CMAC (AES-128, 192, 256)

Random Number Generator (TRNG)

Yes

Notes 1.

The following pairs of internal and external sources are each counted as a single source in this number:

INTP4 and INTSPM.

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.

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.

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, INTP13 and INTCLM.

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

possible.

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

These functions are provided but they are not Safety Mechanism.
+ lllegal instruction execution detection function

+ SFR/RAM guard function

+ 1/0O port output signal level detection function

RO1UH0944EJ0100 Rev.1.00
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RL78/F23, F24

CHAPTER 1 OVERVIEW

1.4 Block Diagram

1.4.1 RL78/F24: Block Diagram of R7F124FPJ 100-pin Products

Figure 1-1. Block Diagram
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Caution

4
Q
Q
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PORT4
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PORT6

PORT7
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PORT9

PORT10

SRR CRCACRCNCRT

PORT12
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TOOLO TXD RXD
=N
ELC ocD
N—/1
BCD
AAU
CODE FLASH
INT
RL78
CPU CORE ‘
DTC
Multiplier,
Divider and
Multiply-
Accumulator
-
RAM
N—/]
WWDT } )

[+— RESET
> RESOUT

B

PCL/BUZ

i

REGULATOR

REGC

CRC

N
K~

Low-speed OCO
(for WDT) /N KEY RETURN 5
N—V/ (8ch) <:
Sub OSC
/N External INT
N—V 14ch
Clock Generator XT1  XT2/EXCLKS (L4ch) ::l
+ X1 X2/EXCLK
Reset Generator
Main OSC RTC
Cm LN  12-bitADC @
N—/] (31ch)
A
[ PLL 8-bit DAC
(1ch)
—
/—\| Comparator 0
N—V] (1unit) le——
POR/ Low-speed High-speed
— — —

N
()
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Do not use the XT1 and XT2 pin functions in Grade-5 products.
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2
N
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°
2
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IVCMP 00
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IVREFO/IVCMP03
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SDAAO

SNZOUTO-SNZOUT7
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RL78/F23, F24 CHAPTER 1 OVERVIEW

1.4.2 RL78/F24: Block Diagram of R7F124FMJ 80-pin Products

Figure 1-2. Block Diagram

4
Q
o]
Q
o
4
Q
Q
Q
o

1000 —_cho ]
Tior — |
TOOL +—] N ELC oco PORTL KB » P10-P17
wmepl o ]| ||
TO02 —o cho2 ]
T3 — |
TO03 +—] N BCD ” P30-P34
Tio4 — |
SRS o |
PORT4 P40-P47
1 o] o K&
TIO6 — |
TO06 «— PORTS ” P50-P57
TI07 CODE FLASH
TOO07 +— DATAFLASH AESEA
_PORTG K8 > P6o-P67
TAU1 (8ch)
o — |
TO10 +—] TRNG PORT7 K8 > pro-p77
T —|
e —
T2 _m ll TT PORT8 ” P80-P87
TO12 —— o ch12 |
™ — |
R o o Ky e
Tna — |
toia e ] RL78
TO15 +—fo chi5 |
™me —| DTC
TO16 «— Multiplier, @ P120, P125, P126
T7 — Divider and PORT12
TO17 <+— Multiply- “ P121-P124
Accumulator
TRJIOO | P130
TRIIO0 TRI RAM PORT13 e
TRDe (2ch) PORT14 P140
TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO cho
TRDIODO AN
TRDORES K
TRDIOAL wwot
TRDIOB1L
TRDIOC1 chl
TRDIOD1
le— RESET
TRD1RES
—> RESOUT PCL/BUZ PCLBUZO
SAUO (2ch)
RXDO —] UARTO Low-speed OCO
TXDO +—]
(for WDT) "\ KEY RETURN @ KRO-KR7
SCKO00 N—] (8ch)
S%'gg CsI00
S0 Sub 0SC - —
SCKo1 K KM x"(elfcah) K 14 | INTPO-INTP13
S%Ig:]l_ cslIoL Clock Generator XT1  XT2/EXCLKS
SS101 a ! G+ . X1 X2/EXCLK
esel enerator
SCLO0 *+— 1100 - RTC RTC1HZ
SDAOQO Main OSC
scipt T en
e 1ICO1
ANIO-ANI17, ANI24-ANI
SAUL (och I~  12-bitADC @ o ' %
(2ch) N—] (25ch) AVgerp
Hor T AV
TXD1 +—]
SCK10
SI10 it DAC
'—N
SCK11
SIt1 csim N—/] —» vcouTo
SO11 V| Comparator0 [ :¥SM§32
Ssl11 - N— (Lunit) l—— IVCMP 02
ScL10 lIc10 POR/ | | Low-speed | | High-speed le—— IVREFO/IVCMPO3
SDAL0 *+— LVD oco oco Voltage
SCL11 +— oL REGULATOR
SDA1l +— 1ICAO SCLAO
(1ch) SDAAO
Sxpo o REGC
C|
LRXDO LINO CRC N N STANDBY 8 > SNZOUT0-SNZOUT7
LTXDO ich N NV I
STOPST
LRXD1 LINT
LTXD1 1ch

Caution Do not use the XT1 and XT2 pin functions in Grade-5 products.

RO1UH0944EJ0100 Rev.1.00
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RL78/F23, F24 CHAPTER 1 OVERVIEW

1.4.3 RL78/F24: Block Diagram of R7F124FLJ 64-pin Products

Figure 1-3. Block Diagram

TOOLO TOOLO ]
1000 —_cho ]
Tior — |
TOOL +—] =N ELC oco PORTL KB » P10-P17
wmepl o ]| ||
TO02 —o cho2 ]
T3 — |
TO03 +—] N BCD ” P30-P34
TIo4 —|
SRS o |
PORT4 P40-P43
12 o] o K
TIO6 — |
TO06 «— PORTS ” P50-P53
TI07 CODE FLASH
TOO07 +— DATAFLASH AESEA _
PORT6 K2 > P6o-P63
TAU1 (8ch)
o — |
TO10 +—] TRNG PORT7 K8 > pro-p77
T —|
e —
T2 _m ll TT PORT8 ” P80-P87
TO12 —— o ch12 |
™ — |
R O =
Tna — |
toia e ] RL78
TO15 +—fo chi5 |
TO16 «— Multiplier, @ P120, P125
T7 — Divider and PORT12
TO17 <+— Multiply- “ P121-P124
Accumulator
TRJIOO | P130
TRIIO0 TRI RAM PORT13 e
TRDe (2ch) PORT14 P140
TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO cho
TRDIODO AN
TRDORES K
TRDIOAL wwot
TRDIOB1L
TRDIOC1 chl
TRDIOD1
le— RESET
TRD1RES
—» RESOUT PCL/BUZ PCLBUZO
SAUO (2ch)
RXDO —] UARTO Low-speed OCO
TXDO +—]
(for WDT) "\ KEY RETURN @ KRO-KR7
SCK00 N—/] (8ch)
S%'gg CsI00
S0 Sub 0SC - —
SCKo1 K KM xu(elr;:h) K 13 | INTPO-INTP12
S%Ig:]l_ cslIoL Clock Generator XT1  XT2/EXCLKS
SS101 a ! G+ . X1 X2/EXCLK
esel enerator
SCLO0 *+— 1100 - RTC RTC1HZ
SDAOQO Main OSC
scipt T en
e 1ICO1
ANIO-ANI16, ANI24-AN|
SAUL (och I~  12-bitADC @ O-ANILE, %
(2ch) N—] (24ch) AVgerp
o1 P
TXD1 +—]
SCK10
SI10 it DAC
'—N
SCK11
SIt1 csim N—/] —» vcouTo
SO11 V" —\ Comparator0 [¢ :¥SM§32
Ssl11 - N— (Lunit) l—— IVCMP 02
ScL10 lIc10 POR/ | | Low-speed | | High-speed le—— IVREFO/IVCMPO3
SDA10 LVD oco oco Voltage
SCL11 +— c11 REGULATOR
SDA1l +— 1ICAO SCLAO
(1ch) SDAAO
Sxpo o REGC
C|
LRXDO LINO CRC N N STANDBY 8 > SNZOUT0-SNZOUT7
LTXDO ich N NV I
STOPST
LRXD1 LINT
LTXD1 1ch

Caution Do not use the XT1 and XT2 pin functions in Grade-5 products.

RO1UHO0944EJ0100 Rev.1.00
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RL78/F23, F24 CHAPTER 1 OVERVIEW

1.4.4 RL78/F24: Block Diagram of R7F124FGJ 48-pin Products

Figure 1-4. Block Diagram

TOOLO TOOLO ]
1000 —_cho ]
Tior — |
TOOL +—] N ELC oco PORTL KB » P10-P17
wmepl o ]| ||
TO02 —o cho2 ]
T3 — |
TO03 +—] N BCD ” P30-P34
TIo4 —| NV
Toos P __chos ]
PORT4 P40, P41
o
TO05 «— AAU
TIO6 — |
7006 +—]
TIo7 — | CODE FLASH
TOO07 +— DATAFLASH AESEA
_PORTG “ P60-P63
TAU1 (8ch)
o — |
TO10 +—] TRNG PORT7 K2 > pro-p73
T —|
To11 —]
T2 _m ll TT PORT8 ” P80-P87
TO12 —— o ch12 |
™ — |
R o BT
Tna — |
toia e ] RL78
TO15 +—fo chi5 |
TO16 «— Multiplier, @ P120, P125
T7 — Divider and PORT12
TO17 +—p Multiply- “ P121-P124
Accumulator
TRJIOO | P130
TRIIO0 TRI RAM PORT13 P37
TRDe (2ch) PORT14 P140
TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO cho
TRDIODO AN
TRDORES K
TRDIOAL wwot
TRDIOB1L
TRDIOC1 chl
TRDIOD1
le— RESET
TRD1RES
—> RESOUT PCL/BUZ PCLBUZO
SAUO (2ch)
RXDO —] UARTO Low-speed OCO
TXDO +—]
(for WDT) "\ KEY RETURN @ KRO-KR7
SCK00 N—/] (8ch)
S%'gg CsI00
S0 Sub 0SC . —
SCKo1 K KM xu(elrgfh) K 10 | INTPO-INTPY
S%Ig:]l_ cslIoL Clock Generator XT1  XT2/EXCLKS
SS101 a ! G+ . X1 X2/EXCLK
esel enerator
SCLO0 *+— 1100 - RTC RTC1HZ
SDAOQO Main OSC
scipt T en
SDAO1 lico1
ANIO-ANI12, ANI24-ANI2
SAUL (och I~  12-bitADC @ o ' o
(2ch) N—] (19¢ch) AVgerp
Hor T AV
TXD1 +—]
SCK10
SI10 it DAC
'—N
SCK11
SIt1 csim N—/] —» vcouTo
SO11 V| Comparator0 [ :¥SM§32
Ssl11 - N— (Lunit) l—— IVCMP 02
ScL10 lIc10 POR/ | | Low-speed | | High-speed le—— IVREFO/IVCMPO3
SDA10 LVD oco oco Voltage
SCL11 <— c11 REGULATOR
SDA1l +— IICA0 SCLAO
(1ch) SDAAO
Sxpo o REGC
C|
LRXDO LINO CRC N N STANDBY 8 > SNZOUT0-SNZOUT7
LTXDO ich —| [\ I
STOPST
LRXD1 LINT
LTXD1 1ch

Caution Do not use the XT1 and XT2 pin functions in Grade-5 products.

RO1UHO0944EJ0100 Rev.1.00
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RL78/F23, F24 CHAPTER 1 OVERVIEW

1.4.5 RL78/F24: Block Diagram of R7F124FBJ 32-pin Products

Figure 1-5. Block Diagram

TOOLO TOOLO
TI00 TAUO (8ch) TOOLO TXD RXD
7000 +—]
TioL — | o1
Toor ——_chor ] N ELC oco @ P10-P17
TIO2 | o2 NV
Too2 «—_chz_ ]
TIO3 — | 03
7008 — 1 __ches | | BCD PORT3 K3 > P30, P33, P34
TIO4 |
M —
B — R
TO05 +— AAU
005 ]
TI07 CODE FLASH
TO07 +— DATAFLASH
AESEA
TAU1 (8ch)
T — |
1010 +—_cho |
1 — |
SpS ST
T2 — | ) PORT8 ” P80-P85
o1z —P__cmz_ |
T3 — |
CPU CORE ‘
DTC
ch16 .
Multiplier, “ P120, P125
Multiply- K2 ] p121, P122
Accumulator
TRIOO LN
TRII00 TRI K Y RAM PORT13 P137
TRDe (2ch)
TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO cho
TRDIODO + AN
TRDORES » K_ )
TRDIOAL > WwbT
TRDIOB1 »
TRDIOC1 chi
TRDIOD1 RESET
SAUO (2ch)
RXD0 —— UARTO Low-speed OCO
TXDO +—
(for WDT) ] KEY RETURN @ KRO-KRS
SCK00 » N—/] (6ch)
S100
oo Csl00
SS100
scKol > K K EX"E((;T:)'NT K' & ] INTPO-INTPS
S%Igi Cslo1 Clock Generator
sslo1 >, + X1 X2/EXCLK
Reset Generator
s Sl ew |
SDA0O licoo Main 0SC RTC RTC1HZ
s T=h{ o ]
SDAOL lco1
12ptac QO] ANIO-ANI7, ANI24, ANI2S
SAU1 (2ch) K (20ch) AVecrp
X0l — 1 uarm [ AVeern
TXD1 +—
SCK10
Si10 *  csio 8-bit DAC ANGO
S010 (1ch)
N 4
N—] — vcouTo
LN comparatoro [¢ IVCMP 00
? [e—— IVCMPO1
. N (1uni l—— IVCMPO2
SCL10 <+—j lIc10 POR/ Low-speed High-speed ¢ \VREFO/IVCMPO3
SDA10 *+—] LVD oco oco Voltage
REGULATOR
1ICAO SCLAO
— (1ch) SDAAQ
CRXDO
LRXDO LINO N
LTXDO CRC KX K_ ) sTANDBY 4> SNZOUTO-SNZOUT3
LRXD1 LINT
LTXD1 1ch
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RL78/F23, F24

CHAPTER 1 OVERVIEW

1.4.6 RL78/F23: Block Diagram of R7F123FMG 80-pin Products

Figure 1-6. Block Diagram

TOOLO TOOLO

TAUO (8ch
TIOO — | (Beh) TOOLO TXD RXD PORTO “ P00-P02
TO00 +— l
ng} — PORT1 “ P10-P17

ocb
TI02 — |
i —
TIO3 —|
TO03 +—] =N 8CD PorT3 (5 % P30-P34
Tio4 — | NV
7004 —]
TI0S —— PORT4 “ P40-P47
—
TOO5 AAU
TIo6 —|
TO06 <—i PORT5 “ P50-P57
TI07 —| CODE FLASH
TO07 +— DATAFLASH AESEA
PORT6 @ P60-P67
TAU1 (4ch)
Tio — |
TO10 «—] TRNG PORT7 “ P70-P77
T — |
Sps SRl N
T2 — | PORTS “ P80-P87
i — ”
o13 +—]
TO13 +— c INT PORT9 n P90-P97
RL78
CPU CORE
— DTC
Multiplier, 3 P120, P125, P126
Divider and PORT12
Multiply- 4 | P121-P124
Accumulator
TRJOO Ve P130
TRII00 TRI RAM PORT13 P37
TRDe (2ch)
TRDIOAO/TRDCLKO PORT14 P140
TRDIOBO
TRDIOCO cho
TRDIODO
TRDORES VN
TRDIOAL < M WWDT
TRDIOB1
TRDIOC1 chl
TRDIOD1
l¢— RESET
TRD1RES
—» RESOUT PCL/BUZ PCLBUZO
SAUO (2ch)
RXDO —— UARTO Low-speed OCO
TXDO <+— (for WDT) LN KEY RETURN @ KRO-KR7
SCKO00 N—/] (8ch)
Sioo CsI00
Sssolgzo) Sub 0SC
SCKO1 « K KN EX‘fl'g;'q)'NT @ INTPO-INTP13
5%'81 Csl01 Clock Generator XT1 XT2/EXCLKS
Ssi01 . tG+ t XL X2/EXCLK
esef enerator
SoA00 ] licoo i RTC RTC1HZ
SDA00 Main OSC
SCLO1 +— CoL
SDA01 +—]
ANIO-ANI17, ANI24-ANI
CLM LN 12-bitADC @ o ' %
SAU1 (2ch) 25en) AVerr
RXD1 — UARTL [ AVkgerm
TXD1 +—]
SCK10 .
SI10 e PLL
S csl10
SSI10
VN
SCK11 K
SiiL csii1
SO11
SSI11
SCL10 <+— 1IC10 POR/ Low-speed High-speed
SDAL0 +— LVD oco oco Voltage
SCL11 +— oLt REGULATOR
—
SDA11 I 1ICA0 SCLAO
(1ch) SDAAD
REGC
ﬁ;gg LINO . <:> VN sranoBy 8 » SNZOUTO-SNZOUT?
Lch Y — STOPST

Caution

Do not use the XT1 and XT2 pin functions in Grade-5 products.
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CHAPTER 1 OVERVIEW

1.4.7 RL78/F23: Block Diagram of R7F123FLG 64-pin Products

Figure 1-7. Block Diagram

TI00
TO00

TIO1
TOO01

TI02
TOO02
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TOO03

TI04
TO04

TIO5
TOO05

TI06
TO06

TI07
TOO07
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TO10
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TO11
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TO12

TIL3
TO13

TRJOO
TRJIOO

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO

TRDORES

TRDIOAL
TRDIOB1
TRDIOC1
TRDIOD1
TRD1RES

RXDO
TXDO

SCK00
S100
SO00
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SCKO01
Slol
SO01
SSI01

SCLOO
SDA00

SCLO1
SDA01

RXD1
TXD1

SCK10
SI10
SO10
SsSI10

SCK11
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SO11
SSI11
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SDA10
SCL11
SDA11l

LRXDO
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TAUO (8ch)
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chol
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— ch03 AN
— TV
. cho4
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‘ choé
< cho7
TAU1 (4ch)
—
T ST | PN
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TR
TRDe (2ch)
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SAUO (2ch)
« UARTO
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Caution

TOOLO TOOLO

TOOLO TXD RXD

'

PORTO

!

ocoD PORT1 “
BCD PorTs (5 >
PORT4 2>
AAU
PORT5 2>
CODE FLASH
DATAFLASH
AESEA
PORT6 Kz>
TRNG PORT7 “
ll T T _PORTS ”
INT PORTY “
RL78
CPU CORE
DTC
Multiplier, 3
Divider and PORT12
Multiply- 2
Accumulator
(= | poxmo |
RAM PORT13
N—]
il K 4 PORT14 |<—>
WWDT
[¢— RESET
—» RESOUT PCL/BUZ
Low-speed OCO
(for WDT) A\ KEY RETURN 5
\— (8ch)
Sub OSC
| External INT @
\N— 13ch
Clock Generator XT1 XT2/EXCLKS ( )
+ X1 X2/EXCLK
Reset Generator
Main OSC RTC
CLM 24
/—N\ 12-bit ADC
N—/] (24ch)
[ PLL
POR/ Low-speed High-speed
LVD oco oco Voltage
REGULATOR
| lICAO
(1ch)
REGC
CRC K ) K ), STANDBY E
—>

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

P00

P10-P17

P30-P34

P40-P43

P50-P53

P60-P63

P70-P77

P80-P87

P90-P96

P120, P125
P121-P124

P130
P137

P140

PCLBUZO

KRO-KR7

INTPO-INTP12

RTC1HZ

ANIO-ANI16, ANI24-ANI30

AVgerp
AVrerm

SCLAO
SDAAO

SNZOUTO-SNZOUT7
STOPST
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RL78/F23, F24

CHAPTER 1 OVERVIEW

1.4.8 RL78/F23: Block Diagram of R7F123FGG 48-pin Products

Figure 1-8. Block Diagram

TI00
TO00

TIO1
TOO01

TI02
TOO02

TIO3
TOO03

TI04
TO04

TIO5
TOO05

TI06
TO06

TI07
TOO07

TI10
TO10

Tl
TO11

Ti12
TO12

TIL3
TO13

TRJOO
TRJIOO

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO

TRDORES

TRDIOAL
TRDIOB1
TRDIOC1
TRDIOD1
TRD1RES

RXDO
TXDO

SCK00
S100
SO00
SSI100

SCKO01
Slol
SO01
SSI01

SCLOO
SDA00

SCLO1
SDA01

RXD1
TXD1

SCK10
SI10
SO10

SCK11
SI11
SO11
SSI11

SCL10
SDA10
SCL11
SDA11l

LRXDO
LTXDO

TAUO (8ch)
ch00

—l cho1
ch02
cho3
—l cho4
ch05

choé

1
HUEE

cho7

i§]

TAU1 (4ch)
ch10

ch11

ch12

I
i

ch13

g

TRJ

TRDe (2ch)

cho

chl

g

SAUO (2ch)
UARTO

Cslo0

Cslo1

11IC00

pru—

T
i

11C01

i§]

SAU1 (2ch)

UARTL

CsI10

Csi1i1

<+«
p— 1IC10
-
: lic11

g

LINO
ich

Caution

TOOLO TOOLO

TOOLO TXD RXD

'

PORTO

!

ocoD PORT1 “
BCD PorTs (5 >
PORT4 2>
AAU
CODE FLASH
DATAFLASH
AESEA
PORT6 Kz>
TRNG PORT7 “
ll T T _PORTS ”
INT PORTY “
RL78
CPU CORE
DTC
Multiplier, 3
Divider and PORT12
Multiply- 2
Accumulator
(= [ porms |
RAM PORT13
N—]
il K 4 PORT14 |<—>
WWDT
[¢— RESET
—» RESOUT PCL/BUZ
Low-speed OCO
(for WDT) A\ KEY RETURN 5
\— (8ch)
Sub OSC
| External INT @
\N— 10ch:
Clock Generator XT1 XT2/EXCLKS ( )
+ X1 X2/EXCLK
Reset Generator
Main OSC RTC
CLM 19
/—N\ 12-bit ADC
N—/] (19ch)
[ PLL
POR/ Low-speed High-speed
LVD oco oco Voltage
REGULATOR
| lICAO
(1ch)
REGC
CRC K ) K ), STANDBY E
—>

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

P00

P10-P17

P30-P34

P40, P41

P60-P63

P70-P73

P80-P87

P90-P92

P120, P125
P121-P124

P130
P137

P140

PCLBUZO

KRO-KR7

INTPO-INTP9

RTC1HZ

ANIO-ANI12, ANI24-ANI29

AVgerp
AVrerm

SCLAO
SDAAO

SNZOUTO-SNZOUT7
STOPST
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RL78/F23, F24

CHAPTER 1 OVERVIEW

1.4.9 RL78/F23: Block Diagram of R7F123FBG 32-pin Products

Figure 1-9. Block Diagram

SCL10 <+—
SDAL0 +— 1IC10

TAUO (8ch)
TIOO — |
T000 +—]
[ p—
7001 ]
TIO2 —|
7002 ——]
TIO3 ——]
TO03 +— N
TIO4 | Toa NV
To0s ——__cho ]
TIo5 —|
7005 ——]
TIO6 ——
%
TIO7 —
b —
TAUL (4ch)
THO ——]
T010 +—]
i — |
RS TR N
017 ]
TO12 +—1 ¢
T3 ——|
T013 +—]
TRJOO
TRJIOO TRJ
TRDe (2ch)
TRDIOAO/TRDCLKO >
TRDIOBO >
TRDIOCO > cho
TRDIODO »>
TRDORES > =N
TRDIOAL + —
TRDIOB1 >
TRDIOC1 > chi
TRDIOD1 >
SAUO (2ch)
RXDO —
Do —] UARTO
SCK00 »
SI00 >
so00 ” CsI00
SSI100
N
SCKO1 + K |
Sio1 > csio1
S001 —
SSI01
S5k S _ew |
SDAOO licoo
sctot Tl wem
SDAOL licot
SAU1 (2ch)
RXD1 —
TXD1 < UARTL
SCK10 >
Si10 Csl10
S010 *
N
N—/]

LRXDO
LTXDO

LINO
ich

TOOLO TOOLO
TOOLO TXD  RXD

'

OCD
BCD
AAU
CODE FLASH
DATAFLASH AESEA
TRNG
INT
RL78
CPU CORE
DTC
Multiplier,
Divider and
Multiply-
Accumulator
N
RAM
N—V]
WwDT
[+— RESET

Low-speed OCO
(for WDT)

Clock Generator

+ X1 X2/EXCLK
Reset Generator
Main OSC
CLM
K
y
[ PLL
POR/ Low-speed High-speed
LVD oco oco Voltage
REGULATOR
REGC

-

PORT1 “ P10-P17
PORT3 “ P30, P33, P34
PORT4 “ P40, P41
PORT6 ” P60-P63
PORTS ” P80-P85

2 P120, P125
PORT12

2 P121, P122

PORT13 P137

|

AN KEY(IZ(I:E';I')URN @ KRO-KR5
N EX‘e(g;ﬁr“')'NT @ INTPO-INTPS

RTC RTCIHZ

121 ADC 10 | ANIO-ANI7, ANI24, ANI25
N—/] (10ch) AVrerp
AVRerm

1ICA0 SCLAO

(1ch) SDAAO
K__ ) sTanpBY 4 ) SNZOUTO-SNZOUT3
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RL78/F23, F24

CHAPTER 1 OVERVIEW

1.5 Pin Configurations

1.5.1 RL78/F24 Pin Configuration for 100-pin Products
e RL78/F24: 100-pin Plastic QFP (Fine Pitch) (14 x 14)

Figure 1-10. RL78/F24 Pin Configuration for 100-pin Products

P81/ANIT
P82 / ANI2 / IVCMPOO

P83 / ANI3 / IVCMPO1

P84 / ANI4 / IVCMPO2

P85 / ANIS / IVREFO / IVCMPO3

P86 / ANIS

P87 / ANI9

P90 / ANITO

P91/ANIT1

P92/ ANIT2

P93/ ANIT3

P94/ ANIT4

P95/ ANITS

P96/ ANIT6

P97/ ANIT7

P100/ ANI18

P101/ANI19

P102 / ANI20

P103 / ANI21

P02 / (TI06) / (TO06)

P127 /(TI03) / (TO03)

P126 /(TI01) / (TOO1)

POT/(TI04) / (TO04)

P125 / ANI24 /TI03 / TO03 / TRDIOBO / SSI01 / (LRXD1) / INTP1 / SNZOUT1
P120 / ANI25 / TI07 / TOO7 / TRDIODO / SO01 / (SCK10) / (LTXD1) / INTP4
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O 78 48 [0
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O— a4 42 +—0
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O % 36 -0
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O %2 34 >0
O 33 33 >0
O 94 Py ——
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O— 9% 30 >0
O 97 29 [0
O— %8 28 [0
O+ 99 () 27 0
O+—100 26 [+—=0
12345678 91011121314151617 181920212223 2425
0000006000 oillllliiiiioo
= o SLYrexXcuugsgss
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P41/VCOUTO /TI10 / TO10 / TRIIOO / TRDORES / (SI10) / (RXD1) / SNZOUT2 O+

P30/TI01/TOO01 /TRDIOD1 / SSI00 / INTP2 / SNZOUTO
P32/T116 /TO16 /(SO11) / INTP7
P03 / (RTC1HZ)

P70/ANI26 /TI15/TO15/SI11/SDA11/INTP8 / SNZOUT4 / KRO
P71/ANI27 /TI17 /TO17 / SCK11/SCL11 /INTP6 / SNZOUTS / KR1

P72/ ANI28 / SO11/ (CTXDO) / SNZOUT6 / KR2
P73/ ANI29 / SSI11 / (CRXDO) / SNZOUT7 / KR3
EVssi

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

P75/ (SI10) / (RXD1) / KRS

P76/ (SCK10) / KR6

P77/(SSI0) /INTP12 / KR7

P130 / RESOUT

P140 / TRDTRES / PCLBUZO

P157 / (SNZOUT4)

P156 / (SNZOUTS)

P00 /(TIOS) / (TOO5) / INTP9

P155 / (SNZOUT6)

P154 / (SNZOUT?)

P67 / (TI02) / (TO02)

P66 / (TI00) / (TO00)

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

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

P63 / (TO07) / (SSI00) / SDAAD

P62 / (TO03) / (SO00) / (TXDO) / SCLAO

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

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O redirection
registers (PIORXx). Only the STOPST function of P52 can be assigned via settings in the STOP status output

control register (STPSTC).

RO1UHO0944EJ0100 Rev.1.00
Nov 30, 2022

RENESAS

17



RL78/F23, F24

CHAPTER 1 OVERVIEW

1.5.2 RL78/F24 Pin Configuration for 80-pin Products
e RL78/F24: 80-pin Plastic QFP (Fine Pitch) (12 x 12)

Figure 1-11. RL78/F24 Pin Configuration for 80-pin Products

P85 /AN

P125/ ANI24 /TI03 / TOO03 / TRDIOBO / SSI01 / (LRXD

05 / TOO5 / TRDIOAT / (TRDIOAO) / (TRDCLKO) / SO00 / TXDO / RTCTHZ / TOOLTXD
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P84 / ANI4 /IVCMPO2 O<—] 65 36 [0
I5 / IVREFO / IVCMP03 O+—{ 66 35 [-—+0
P86 / ANI8 O+—] 67 34 [0
P87/ ANI9 O+—] 68 33 [0
P90 / ANITO O+—>{ 69 32 [0
P91 /ANITT O+ 70 . 31 [—0
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P93 /ANI3 O+ 72 29 |—0
P94 /ANI14 O+ 73 28 —0
P95 / ANI5 O+—>| 74 27 |—0
P96 /ANI16 O+—] 75 26 —0
P97 /ANI7 O~ 76 25 —0
P02 / (TI06) / (TOO6) O+— 77 5 o
P126 /(TI01)/ (TOO1) O+—{ 78 23 h—o0
PO1/(TI04) / (TO04) O~—>] 79 O 2 —0
1) /INTP1/ SNZOUT1 O+—] 80 21 |—0
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OOOOOOOO(LJ? Ll lilj}(‘?
ngeRas OShyroxXxc-UuUnaag
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SEEEIEZ X &g
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Sas 3 b
TS —
§3d by

P120 / ANI25 /TI07 / TOO7 / TRDIODO / SO01 / (SCK10) / (LTXD1) / INTP4  O=— =

P41 /VCOUTO /TI10 /TO10 / TRJIOO / TRDORES / (S110) / (RXD1) / SNZOUT2

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

P32/T116 /TO16 /(SO11) / INTP7
P70/ ANI26 /TI15/TO15 /SI11/SDA11 / INTP8 / SNZOUT4 / KRO
P71/ANI27 /TI7 /TO17 /SCK11 /SCL11/INTP6 / SNZOUTS / KR1
P72/ ANI28 / SO11 / (CTXDO) / SNZOUT6 / KR2

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

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

P75/(SI110) / (RXD1) / KRS

P76/ (SCK10) / KR6

P77/(SS110) / INTP12 / KR7

P130 /RESOUT

P140 / TRDTRES / PCLBUZO

P00 / (TI05) / (TOO5) / INTP9

P67 /(TI02) / (TO02)

P66 / (TI00) / (TO00)

P65 / (T116) / (TO16) / (SNZOUT2)

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

P63 / (TO07) / (SS100) / SDAAD

P62 / (TO03) / (SO00) / (TXDO) / SCLAO

P61 /(TO02) / (S100) / (SDAOO) / (RXDO)

P60 / (TOO1) / (SCKOO) / (SCLOO)

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
registers (PIORXx). Only the STOPST function of P52 can be assigned via settings in the STOP status output
control register (STPSTC).
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RL78/F23, F24

CHAPTER 1 OVERVIEW

1.5.3 RL78/F23 Pin Configuration for 80-pin Products
e RL78/F23: 80-pin Plastic QFP (Fine Pitch) (12 x 12)

Figure 1-12. RL78/F23 Pin Configuration for 80-pin Products

P02/ (TI06) / (TO06) O+

P126/(TI01) / (TO01) O<—*

P01/ (TIO4) / (TO04) O~

P125/ANI24 /TI03 / TO03 / TRDIOBO / SSI01 /INTP1 / SNZOUTT O<—

& [=—=O P15/TI05/T005 / TRDIOA1 / (TRDIOAQ) / (TRDCLKO) / SO00 / TXDO / RTCTHZ / TOOLTXD

& O P16/TI02/T0O02 / TRDIOC1 / SI00 / SDAOO / RXDO / TOOLRXD

& [0 P17/TI00/TO00 / TRDIOB1 / SCKOO / SCLOO / INTP3

& |~—>O P30/TI01/T0O01/TRDIOD1 /SSI00 / INTP2 / SNZOUTO
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P120/ ANI25 / TIO7 / TOO7 / TRDIODO / SO01 / (SCK10) / INTP4 O=—> =
P41/TI10 /TO10 / TRJIOO / TRDORES / (SI10) / (RXD1) / SNZOUT2 O<—*| @

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

P32/(SO11) /INTP7

P70/ ANI26 /SI11/SDA11 /INTP8 / SNZOUT4 / KRO

P71/ANI27 /SCK11/SCL11/INTP6 / SNZOUTS / KR1

P72 /ANI28 / SO11/ SNZOUT6 / KR2

P73 /ANI29 /SSI11 /SNZOUT7 / KR3

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

P75 /(SI110) / (RXD1) / KR5

P76 /(SCK10) / KR6

P77 /(SS110) / INTP12 / KR7

P130 /RESOUT

P140 / TRD1RES / PCLBUZO

P00 / (TI05) / (TOO5) / INTP9

P67 / (TI02) / (TO02)

P66 /(TI00) / (TO00)

P65 / (SNZOUT2)

P64 / (SNZOUT3)

P63 /(TO07) / (SS100) / SDAAO

P62 /(TO03) / (SO00) / (TXDO) / SCLAO

P61 /(T0O02) / (SI00) / (SDAOO) / (RXDO)
( A

P60 / (TO01) / (SCK0O) / (SCLOO)

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
registers (PIORXx). Only the STOPST function of P52 can be assigned via settings in the STOP status output

control register (STPSTC).
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RL78/F23, F24

CHAPTER 1 OVERVIEW

1.5.4 RL78/F24 Pin Configuration for 64-pin Products
o RL78/F24: 64-pin Plastic QFP (Fine Pitch) (10 x 10)

Figure 1-13. RL78/F24 Pin Configuration for 64-pin Products

P80 / ANIO / ANOO

P81/ANIT

P82 / ANI2 / IVCMPOO
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P84 / ANI4 / IVCMP02
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P93 /ANI13/
P94 /ANI4 /
P95 /ANI15/
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P125/ANI24 /TI03 / TO03 / TRDIOBO / SSI01 / (LRXD1) / INTP1 / SNZOUTT O+
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P120 / ANI25 / TI07 / TOO7 / TRDIODO / SO01 / (SCK10) / (LTXD1) / INTP4 O<— =
P41/VCOUTO /TI10 /TO10 / TRJIOO / TRDORES / (SI10) / (RXD1) / SNZOUT2 O+—>| &

P32 /TI16 /TO16 /(SO11) / INTP7

P70/ ANI26 /TI15 /TO15/SI11 /SDA11/INTP8 / SNZOUT4 / KRO
P71/ANI27 /TI17 /TO17 / SCK11 /SCL11 / INTP6 / SNZOUTS5 / KR1
P72 / ANI28 / SO11 / (CTXDO) / SNZOUT6 / KR2

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

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

P75 /(S110) / (RXD1) / KR5S

P76 / (SCK10) / KR6

P77 /(SSI110) / INTP12 / KR7

P130 / RESOUT

P140 / TRD1RES / PCLBUZO

P00 / (TI05) / (TO05) / INTP9

P63 /(TOO07) / (SS100) / SDAAO

P62 /(TO03) / (SO00) / (TXDO) / SCLAO

P61 /(TO02) / (S100) / (SDAOO) / (RXDO)

P60 / (TO01) / (SCKOO) / (SCLOO)

Caution Do no use the XT1 and XT2 pin functions in grade-5 products.

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
registers (PIORXx). Only the STOPST function of P52 can be assigned via settings in the STOP status output

control register (STPSTC).
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RL78/F23, F24

CHAPTER 1 OVERVIEW

1.5.5 RL78/F23 Pin Configuration for 64-pin Products
e RL78/F23: 64-pin Plastic QFP (Fine Pitch) (10 x 10)

Figure 1-14. RL78/F23 Pin Configuration for 64-pin Products

P80 / ANIO
P81/ANI1

P82/ ANI2

P83 / ANI3
P84 / ANI4

P85/ ANI5
P86 / ANI8

P87 / ANI9 / (KRO)
P90 / ANIT0 / (KRT)
P91 /ANI11 / (KR2)
P92 / ANI12 / (KR3)
P93 / ANI13 / (KR4)
P94 / ANI14 / (KR5)
P95 / ANI15 / (KR6)
P96 / ANI16 / (KR7)

12/TO12 / (TRDIOBO) / SI10 / SDA10 / RXD1
11/TO11/(TRDIODO) / SO10 / TXD1 / INTP5 / SNZOUT3
04 / TO04 / TRDIOAO / TRDCLKO / SI01 / SDAO1 / LTXDO
06 / TO06 / TRDIOCO / SCKO1 / SCLO1T / LRXDO

13/TO13 /TRJOO / SCK10 /SCL10

SSI101) / (INTP3)
INTP2) / STOPST

SO01) / INTP11

P125/ANI24 /TI03 / TO03 / TRDIOBO / SSI01 / INTP1 / SNZOUT1 O<+—>

& [0 P15/TI05/TO05 / TRDIOA1 / (TRDIOAO) / (TRDCLKO) / SO00 / TXDO / RTCTHZ / TOOLTXD

& =0 P16/TI02/TO02 / TRDIOC1 / SI00 / SDAOO / RXDO / TOOLRXD

® =0 P17/TI00 / TOO00 / TRDIOB1 / SCKOO / SCLOO / INTP3
% <0 P30/TIO1/TO01/TRDIOD1 / SSI00 / INTP2 / SNZOUTO

& [0 P34/AVrerm / ANI7
& [0 P33/AVrerr / ANI6
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P120 / ANI25 /TI07 / TO07 / TRDIODO / SO01 / (SCK10) / INTP4 O+—* =
P41 /TI10 /TO10 / TRJIOO / TRDORES / (SI10) / (RXD1) / SNZOUT2 O+—= »

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

P32 /(SO11) /INTP7

P70/ ANI26 /SI11 /SDA11/INTP8 / SNZOUT4 / KRO
P71/ANI27 /SCK11/SCL11 /INTP6 / SNZOUTS / KR1
P72 / ANI28 /SO11 / SNZOUT6 / KR2

P73 /ANI29 /SSI11 / SNZOUT7 / KR3

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

P75/(S110) / (RXD1) / KR5

P76 / (SCK10) / KR6

P77 /(SS110) / INTP12 / KR7

P130 /RESOUT

P140 / TRD1RES / PCLBUZO

P00 / (TI05) / (TOO5) / INTP9

P63 /(TO07) / (SS100) / SDAAQ

P62 /(TO03) / (SO00) / (TXDO) / SCLAO

P61 /(T002) / (S100) / (SDAOO) / (RXDO)

P60 /(TOO01) / (SCKOO) / (SCLOO)

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
registers (PIORXx). Only the STOPST function of P52 can be assigned via settings in the STOP status output
control register (STPSTC).
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RL78/F23, F24 CHAPTER 1 OVERVIEW

1.5.6 RL78/F24 Pin Configuration for 48-pin Products
o RL78/F24: 48-pin Plastic QFP

Figure 1-15. RL78/F24 Pin Configuration for 48-pin Products

05 / TOO5 / TRDIOAT / (TRDIOAO) / (TRDCLKO) / SO00 / TXDO / RTC1HZ / TOOLTXD

02 / TO02 / TRDIOC1 / SI00 / SDA0O / RXDO / TOOLRXD

12 /TO12 / (TRDIOBO) / SI10 / SDA10 / RXD1 / CRXDO / LRXD1
00 / TO0O0 / TRDIOB1 / SCK0O / SCLOO / INTP3

11/TO11/(TRDIODO) / SO10 / TXD1 / INTP5 / SNZOUT3
04 / TO04 / TRDIOAO / TRDCLKO / SI01 / SDAO1 / LTXDO

06 / TO06 / TRDIOCO / SCKO1 / SCLO1 / LRXDO

13/TO13 /TRJOO / SCK10 / SCL10 / CTXDO / LTXD1
14 /TO14 / (INTP2) / STOPST

01 /TO01 /TRDIOD1 / SSI00 / INTP2 / SNZOUTO

0/Tl
1/Tl
2/T
3/Tl
4/T

& [0 P34 /AVrerm / ANI7
& [0 P33/AVrerr / ANIE

® [+—0 P
G —0rp
8 [0 P
X f+—0 p
& [0 P
8 [0 P31/Tl
& O P15/Tl
N [«—O P16/Tl
S [0 P17/Tl
B 0 P30/TI

P80 / ANIO / ANOD O<—s] 37 24 [+—+0 P32 /T116 /TO16 / (SOT1) /INTP7
P81/ANIT O—s 38 23 [+—=O P70/ANI26 /TI15/TO15 /SI11/SDA11/INTP8 / SNZOUT4 / KRO
P82 / ANI2 / IVCMPOO O<—| 39 RL78/F24 22 |~—=0 P71/ANI27 /TI17 /TO17 /SCK11/SCL11 /INTP6 / SNZOUTS / KR1
P83 / ANI3 / IVCMPO1 / (KRO) O<~—] 40 21 [0 P72 /ANI28 /5011 / (CTXDO) / SNZOUT6 / KR2
P84 / ANI4 / IVCMPO2 / (KRT) O<—s] 41 . 20 l+—=0 P73 /ANI29 /55111 / (CRXDO) / SNZOUT7 / KR3
P85 / ANIS / IVREFO / IVCMPO3 / (KR2) O=—] 42 48p|n 19 [—=0 P130/RESOUT
P86 / ANIB / (KR3) O~ 43 18 [~—=0O P140 / TRD1RES / PCLBUZO
P87 / ANI9 / (KR4) O+—| 44 17 f—>0 P00 /(TI05) / (TOO5) / INTPY
P90 / ANIT0 / (KRS) O=—] 45 (LQFP) 16 [«—=0O P63 /(TO07) / (SSI00) / SDAAD
P91 /ANIT1/ (KR6) O] 46 15 [~—=0 P62 /(TO03) / (SO00) / (TXDO) / SCLAO

P92/ ANI12 / (KR7) O~—>] 47

)
[«=—>0 P61/(T002)/ (SI00) / (SDAQO) / (RXDO)
P125 /ANI24 /TI03 / TO03 / TRDIOBO / SSI01 / (LRXD1) / INTP1 / SNZOUT1 O<—m>{ 48 )

[—=O P60 /(TO01) / (SCKOO) / (SCLOO)
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Caution Do not use the XT1 and XT2 pin functions in grade-5 products.

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
registers (PIORX).
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RL78/F23, F24

CHAPTER 1 OVERVIEW

1.5.7 RL78/F23 Pin Configuration for 48-pin Products

e RL78/F23: 48-pin Plastic QFP

Figure 1-16. RL78/F23 Pin Configuration for 48-pin Products

P80 / ANIO
P81/ANI1

P82 / ANI2

P83 / ANI3 / (KRO)
P84 / ANI4 / (KRT)
P85 / ANI5 / (KR2)
P86 / ANI8 / (KR3)
P87 / ANI9 / (KR4)
P90 / ANI10 / (KR5)
P91 /ANI11 / (KR6)
P92 / ANI12 / (KR7)
P125 / ANI24 / TI03 / TO03 / TRDIOBO / SSI01 / INTP1 / SNZOUT1

12 /TO12 / (TRDIOBO) / SI10 / SDA10 / RXD1
11/TO11/(TRDIODO) / SO10 / TXD1 / INTP5 / SNZOUT3
04 / TO04 / TRDIOAO / TRDCLKO / SI101 / SDAO1 / LTXDO
06 / TO06 / TRDIOCO / SCKO1 / SCLO1 / LRXDO

13 /TO13 /TRJOO / SCK10 / SCL10

/ AVRerp / ANIG

l—s0 p

& [0 P15/TI05/TO05 / TRDIOAT / (TRDIOAO) / (TRDCLKO) / SO00 / TXDO / RTC1HZ / TOOLTXD

N =0 P16/TI02 /TO02 / TRDIOC1 / SI00 / SDAOO / RXDO / TOOLRXD

& [«—=O P17/TI00/TOO00 / TRDIOB1 / SCK0OO / SCLOO / INTP3
& [«—=0 P30/TI01/TO01 /TRDIOD1 / SSI00 / INTP2 / SNZOUTO

& [«—=0O P34 /AVgerm / ANI7
8 [«—=0 P31/(INTP2) /STOPST

& [0 P33
@l—orp
@ l—0 p
SPk—0rPr

w

84—»0':
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48pin
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O
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P120 / ANI25 / TI0O7 / TOO7 / TRDIODO / SO01 / (SCK10) / INTP4 O<+—> —
P41 /TI10 /TO10 / TRJIOO / TRDORES / (S110) / (RXD1) / SNZOUT2 O+—+ ™

P32 /(S011) / INTP7
P70/ ANI26 /SI111 /SDA11 / INTP8 / SNZOUT4 / KRO
P71/ ANI27 /SCK11/SCL11 / INTP6 / SNZOUTS / KR1
P72/ ANI28 /SO11 / SNZOUT6 / KR2

P73 / ANI29 /SSI11 / SNZOUT7 / KR3

P130 / RESOUT

P140 / TRD1RES / PCLBUZO

POO / (TI05) / (TOO5) / INTP9

P63 /(TOO7) / (SS100) / SDAAQ

P62 / (TOO03) / (SO00) / (TXDO) / SCLAO

P61 /(TO02) / (S100) / (SDAOO) / (RXDO)

P60 / (TOO1) / (SCKOO) / (SCLOO)

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

registers (PIORX).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
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RL78/F23, F24

CHAPTER 1 OVERVIEW

1.5.8 RL78/F24 Pin Configuration for 32-pin Products
e RL78/F24: 32-pin Plastic QFN

Figure 1-17. RL78/F24 Pin Configuration for 32-pin Products

05 / TOOS5 / TRDIOA1 / (TRDIOAO) / (TRDCLKO) / SO00 / TXDO / RTCTHZ / TOOLTXD

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

11/TO11/(TRDIODO) / SO10 / TXD1 / INTP5 / SNZOUT3
04 / TO04 / TRDIOAO / TRDCLKO / SI01 / SDAO1 / LTXDO

13 /TO13 /TRJOO / SCK10 / SCL10 / CTXDO / LTXD1
06 / TO06 / TRDIOCO / SCKO1 / SCLO1 / LRXDO

l—>0 P14/T

P34 / AVRerm / ANI7 O<—>

P80 / ANIO / ANOO / (KRO) O+—=
P81 /ANIT/(KRT) O+

P82 / ANI2 / IVCMPOO / (KR2) O<+—+
P83 / ANI3 /IVCMPO1 / (KR3) O<+—>
P84 / ANI4 / IVCMPO02 / (KR4) O=—+

P85 / ANI5 / IVREFO / IVCMPO03 / (KR5) O=<+—+
P125 / ANI24 /TI03 / TO03 / TRDIOBO / SSI01 / (LRXD1) / INTP1 / SNZOUT1 O<—

R [+—=0 P33 /AVgerp / ANI6

B [0 P10/T
R [0 pP11/T
N [0 P12/T
8 |+——0 P13/T
® [«—=0 P15/T
I [0 P16/T

©

RL78/F24
32pin
(WQFN)
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SUEQZS
Ox ZX
T %A
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g By
a a >~

N
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a

P120 / ANI25 / TI07 / TOO7 / TRDIODO / SO01 / (SCK10) / (LTXD1) / INTP4 O+—+f —

P41 /VCOUTO /TI10 /TO10 / TRJIOO / TRDORES / (SI10) / (RXD1) / SNZOUT2 O=<—rf ™

P17 /TIOO / TO00 / TRDIOB1 / SCKOO / SCLOO / INTP3
P30/TI01/TO01/TRDIOD1 /SSI00 / INTP2 / SNZOUTO
P63 /(TO07) / (SSI00) / SDAAD

P62 /(TO03) / (SO00) / (TXDO) / SCLAO

P61 /(TO02) / (SI100) / (SDAOO) / (RXDO)

P60 / (TOO01) / (SCKOO) / (SCLOO)

Vop

Vss

Remark Functions in parentheses in the above figure can

registers (PIORX).

be assigned via settings in the peripheral /O redirection
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RL78/F23, F24

CHAPTER 1 OVERVIEW

1.5.9 RL78/F23 Pin Configuration for 32-pin Products

e RL78/F23: 32-pin Plastic QFN

Figure 1-18. RL78/F23 Pin Configuration for 32-pin Products

05 / TOO5 / TRDIOAT / (TRDIOAO) / (TRDCLKO) / SO00 / TXDO / RTC1HZ / TOOLTXD

12/TO12 / (TRDIOBO) / SI10 / SDA10 / RXD1

11/T0O11 /(TRDIODO) / SO10 / TXD1 / INTP5 / SNZOUT3
04 / TO04 / TRDIOAO / TRDCLKO / SI01 / SDAO1 / LTXDO
06 / TO06 / TRDIOCO / SCKO1 / SCLO1T / LRXDO

02 / TO02 / TRDIOCT / SI00 / SDAOO / RXDO / TOOLRXD

13/TO13 /TRJOO / SCK10 / SCL10

/ AVRrerp / ANI6

[—O Pp
\—O p

P34 / AVrerM / ANI7 O<+—+
P80 / ANIO / (KRO) O+—=
P81/ANI1/ (KRT) O+—>
P82 / ANI2 / (KR2) O+—>
P83 / ANI3 / (KR3) O=—=
P84 / ANI4 / (KR4) O<—>
P85 / ANI5 / (KR5) O<—>

P125 / ANI24 /TIO3 / TO03 / TRDIOBO / SSI01 / INTP1 / SNZOUT1 O<—+

25
26
27
28
29
30
31
32

R [0 P33
SF—0p
Njl—Op
Nf—Op
SF—0p

©
©
=

RL78/F23
32pin
(WQFN)

©)

16
15
14
13
12
1
10

RESET O—— &

P137 /INTPO O——> »
P122 /X2 /EXCLK O——> @

P121/X1 O——= ~
REGC O—

P40 /TOOLO O+ w

P120 / ANI25 / TIO7 / TOO7 / TRDIODO / SO01 / (SCK10) / INTP4 O<—> =
P41/TI10 /TO10 / TRJIOO / TRDORES / (SI10) / (RXD1) / SNZOUT2 O<+——> ~

P17 /TI00 / TOOO / TRDIOB1 / SCKOO / SCLOO / INTP3
P30/TI01/TOO01 /TRDIOD1 /SSI00 / INTP2 / SNZOUTO
P63 /(TO07) / (SSI00) / SDAAO

P62 /(TO03) / (SO00) / (TXDO) / SCLAO

P61 /(TO02) / (SI00) / (SDAOO) / (RXDO)

P60/ (TO01) / (SCKOO) / (SCLOO)

Vob

Vss

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

registers (PIORX).
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RL78/F23, F24 CHAPTER 2 PIN FUNCTIONS

CHAPTER 2 PIN FUNCTIONS

2.1 Pin Function List

Pin I/O buffer power supplies depend on the product. Table 2-1 shows the relationship between these power supplies

and the pins. EVop indicates EVooo and EVobi.

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

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

Power Supply Corresponding Pins

VoD All pins

(2) 64-pin products

Power Supply Corresponding Pins
EVopo « Port pins other than P33, P34, P80 to P87, P90 to P96, P121 to P124, and P137
Vobp e P33, P34, P80 to P87, P90 to P96, P121 to P124, and P137
 Pins other than port pins

(3) 80-pin products

Power Supply Corresponding Pins
EVopo o Port pins other than P33, P34, P80 to P87, P90 to P97, P121 to P124, and P137
Vbb e P33, P34, P80 to P87, P90 to P97, P121 to P124, and P137
¢ Pins other than port pins

(4) 100-pin products

Power Supply Corresponding Pins
EVbpo, EVbb1 ¢ Port pins other than P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124,
and P137
Vobp e P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124, and P137
* Pins other than port pins

This subchapter describes the 100-pin products of RL78/F24 and the 80-pin products of RL78/F23 as examples.
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CHAPTER 2 PIN FUNCTIONS

2.1.1 RL78/F24 100-pin Products

(1/2)
Function 110 Function After Reset Alternate Function
Name
P00 /10 Port 0 Input port (TI05)/(TOO05)/INTP9
PO1 Use of an on-chip pull-up resistor can be specified by a software setting. (TI04)/(TOO04)
P02 (TI06)/(TOO06)
P03 (RTC1HZ)
P10 /0 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/(TRDIOBO)/SI10/
Use of an on-chip pull-up resistor can be specified by a software setting. SDA10/RXD1/LRXD1/CRXDO
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/
SI01/SDA0L/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO01/
SCLO1/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO0)/SO00/TXDO0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/SI00/
SDAOO/RXDO/TOOLRXD
P17 TIO0/TO00/TRDIOB1/SCKO00/
SCLOO/INTP3
P30 /10 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 Output from P32 can be set to N-ch opep—drain outpult. TI16/TO16/(SO11)/INTP7
P33 For |r_1put to P30 to P32, ust_a of an on-chip pull-up resistor can be Analog input | AVREFF/ANIG
specified by a software setting.
P34 For input to P30, the threshold level can be specified. port AVREFMANI7
P40 /0 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIOO0/TRDORES/
For input to P41 and P43, the threshold level can be specified. (S110)/(RXD1)/VCOUTO/SNZOUT2
P42 (LTXDO)
P43 (LRXDO)
P44 (T107)/(TO07)
a5 (TI110)/(TO10)
P46 (T112)/(TO12)
P47 INTP13
P50 l[e] 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 §gﬁing. (SCKO1)/(STOPST)
P53 For input to P50 and P52 to P54, the threshold level can be specified. (SI01)INTP10
P54 (TI11)/(TO11)/SSI10
Py (TI13)/(TO13)
P56 (TI15)/(TO15)/(SNZOUT1)
P57 (TIL7)/(TO17)/(SNZOUTO)
P60 lfe} Port 6 Input port (TO01)/(SCK00)/(SCL00)
P61 Input of P62 and P63 can be set to TTL input buffer. (TO02)/(S100)/(SDA00)/(RXDO)
P62 gse of ef\n onl-jceh(ir,\t p;lg;p resti)stor (t:etm 'l\Jle ipecifiet(jj by a stiftV\iare setting. (TO03)/(SO00)/(TXDO)/SCLAD
utput from (o} can be set to N-ch open-drain output.
P63 ForFi)nput to P60 to P63, the threshold level cZn be specifieFZi. (TOO7)/(SSI00)/SDAAD
P64 (T114)/(TO14)/(SNZOUT3)
P65 (TI16)/(TO16)/(SNZOUT2)
P66 (TI00)/(TOO00)
Pe7 (T102)/(TO02)

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

registers (PIORXx). 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 Analog input | ANI26/KRO/TI15/TO15/INTP8/
Input of P70, P71, and P73 can be set to TTL input buffer. port SI11/SDA11/SNZOUT4
P71 P70 to P74 can be set to analog input. ANI27/KR1/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/(SI10)/(RXD1)
P76 KR6/(SCK10)
P77 KR7/(SSI110)/INTP12
P80 /10 Port 8 Analog input | ANIO/ANOO
P81 P80 to P87 can be set to analog input. port ANI1
P82 ANI2/IVCMP00
P83 ANI3/IVCMPO1
P84 ANI4/IVCMP02
P85 ANI5/IVCMPO3/IVREFO
P86 ANI8
P87 ANI9
P90 110 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 ANIL17
P100 /10 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
ftware setting.
P103 li;roinput to P107g, the threshold level can be specified. ANI21
P104 ANI22
P105 ANI23
P106 Input port (LTXD1)
P107 (LRXD1)
P120 lfe} Port 12 Analog input | ANI25/TI07/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SO01/(SCK10)/(LTXD1)/INTP4
P121 Input P120 and P125 can be set to analog input. Input port X1
P122 For Piﬁlzc? t?nd P15;atltr)ePslezttYiI,1 use of an on-chip pull-up resistor can be X2/EXCLK
P123 sorijet;utefron): 21530 can be set?o N-ch open-drain output. XTL
P124 For input to P120 and P125, the threshold level can be specified. XT2/EXCLKS
P125 110 Analog input | ANI24/T103/TO03/TRDIOBO/
port SSI01/(LRXD1)/INTP1/SNZOUT1
P126 Input port (TI01)/(TOO01)
P127 (TI03)/(TO03)
P130 Output Port 13 Output port | RESOUT
P137 Input Input port INTPO
P140 110 Port 14 Input port TRD1RES/PCLBUZO
Use of an on-chip pull-up resistor can be specified by a software setting.
P150 /10 Port 15 Input port (ssi11)
P151 Use of an on-chip pull-up resistor can be specified by a software setting. (SO11)
P152 For input to P150, P152, and P153, the threshold level can be specified. (SI11)
P153 (SCK11)
P154 (SNZOUT7)
P155 (SNZOuUT6)
P156 (SNZOUT5)
P157 (SNZOUT4)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral I/O redirection
registers (PIORX).
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2.1.2 RL78/F23 80-pin Products

(/2
Fw:;:zn /10 Function After Reset Alternate Function
P00 lfe] Port 0 Input port (TI05)/(TOO05)/INTP9
PO1 Use of an on-chip pull-up resistor can be specified by a software setting. (TI04)/(TO04)
P02 (T106)/(TO06)
P10 lfe] 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/(TRDIOBO)/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. TIL1/TO11/(TRDIODO)/INTPS/
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/SDAO01/LTXDO
P14 TI06/TO06/TRDIOC0O/SCKO01/
SCLO01/LRXDO
P15 TI05/TO05/TRDIOAL/(TRDIOAO)/
(TRDCLKO0)/SO00/TXDO0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/SI00/
SDAOO0/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 Output from P32 can be set to N-ch open-drain output. (SO11)/INTP7
P33 For input to P30 t(? P32, use of an on-chip pull-up resistor can be specified Analog input | AVREFP/ANI6
by a software setting.
P34 For input to P30, the threshold level can be specified. port AVREFM/ANI7
P40 110 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIO0/TRDORES/
For input to P41 and P43, the threshold level can be specified. (SI10)/(RXD1)/SNZOUT2
P42 (LTXDO)
P43 (LRXDO)
paa (TI07)/(TO07)
P45 (T110)/(TO10)
P46 (T112)/(TO12)
P47 INTP13
P50 110 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. (SCKOL)/(STOPST)
pE3 Input of P54 can be set to TTL input buffer. (SIOL)/INTP10
P54 (T111)/(TO11)/SSI10
P55 (T113)/(TO13)
P56 (SNZOUT1)
P57 (SNZOUTO0)
P60 /10 Port 6 Input port (TOO01)/(SCK00)/(SCL00)
P61 Input of P62 and P63 can be set to TTL input buffer. (TO02)/(S100)/(SDA00)/(RXDO)
P62 gsi oft a:n onl;’ceh(;pt p:ll6—;p res;’stor iatn ,k\)le ipecifie(cij bY a sc;ftv:are setting. (TO03)/(SO00)/(TXDO)/SCLAO
utput from (o can be set to N-ch open-drain output.
P63 For'ijnput to P60 to P63, the threshold level cZn be specifiez. (TOO7)/(SSI00)/SDAAD
P64 (SNZOUT3)
P65 (SNZOUT2)
PG (T100)/(TO00)
P67 (T102)/(TO02)

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

registers (PIORXx). 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 Analog input | ANI26/KRO/INTP8/SI11/SDA11/
Input of P70, P71, and P73 can be set to TTL input buffer. port SNZOUT4

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

P72 Output from P70 to P72 can be set to N-ch open-drain output. ANI28/KR2/SO11/SNZOUT6

P73 :g;éri}:aeu;.to P70, P71, P73, and P75 to P77, the threshold level can be ANI29/KR3/SSIL1/SNZOUT?

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

P75 Input port KR5/(SI10)/(RXD1)

P76 KR6/(SCK10)

P77 KR7/(SSI10)/INTP12

P80 110 Port 8 Analog input | ANIO

P81 P80 to P87 can be set to analog input. port ANIL

P82 ANI2

P83 ANI3

P84 ANI4

P85 ANI5

P86 ANI8

P87 ANI9

P90 /10 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

P120 lfe} Port 12 Analog input | ANI25/T107/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SO01/(SCK10)/INTP4

P121 Input P120 and P125 can be set to analog input. Input port X1

P122 zo;gﬁlezg,bPZZiézxirElsze%i:se of an on-chip pull-up resistor can be X2/EXCLK

P123 Orijtput fron)1/ P120 can be setg:o N-ch open-drain output. XTL

P124 For input to P120 and P125, the threshold level can be specified. XT2/EXCLKS

P125 110 Analog input | ANI24/T103/TO03/TRDIOBO/

port SSI01/INTP1/SNZOUT1

P126 Input port (TI01)/(TOO01)

P130 Qutput Port 13 Output port | RESOUT

P137 Input Input port INTPO

P140 110 Port 14 Input port TRD1RES/PCLBUZO
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 settings in the peripheral I/O redirection
registers (PIORX).
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2.1.3 Pins for Each Product (pins other than port pins)

This subchapter shows the pins other than the ports shown in tables 2-2 to 2-3 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/F24 Pins Other than Port Pins (1/5)

Pin Pin Count
Function Vo Function 100-pin | 80-pin | 64-pin | 48-pin | 32-pin
ANIO Input | A/D converter analog input (high-speed) v v R R v
ANI1 Input v v \ \ \
ANI2 Input v v v v v
ANI3 Input \ \ \ \ \
ANI4 Input v v v v v
ANI5 Input \ \ \ \ \
ANI6 Input v v v v v
ANI7 Input \ \ \ \ \
ANI8 Input v v v v —
ANI9 Input \ \ \ \ —
ANI10 Input v v v v —
ANI11 Input \ \ \ \ —
ANI12 Input v v v v —
ANI13 Input \ \ \ — —
ANI14 Input v v v — —
ANI15 Input \ \ S — —
ANI16 Input | A/D converter analog input (normal-speed) v N v — —
ANI17 Input N ~ _ _ _
ANI18 Input v — — — —
ANI19 Input \ — — — —
ANI20 Input v — — — —
ANI21 Input \ — — — —
ANI22 Input v — — — —
ANI23 Input N _ _ _ _
ANI24 Input v v v v v
ANI25 Input x/ v J J J
ANI26 Input R N v v —
ANI27 Input x/ 3 J y —
ANI28 Input R N v v —
ANI29 Input v v J J —
ANI30 Input R N v — —
IVCMPOO | Input | Comparator analog voltage input \/ v J J J
IVCMPO1 | Input R R v v v
IVCMPO2 | Input RN RN N N \
IVCMPO3 | Input R R v v v
IVREFO | Input | Comparator reference voltage input RN RN N N \
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Table 2-2. List of RL78/F24 Pins Other than Port Pins (2/5)

Pin ) Pin Count
Function /o Funetion 100-pin | 80-pin 64-pin 48-pin 32-pin
KRO Input | Key interrupt input y y y y v
KR1 Input y y y y R
KR2 Input y y y y v
KR3 Input y y y y R
KR4 Input y y y y v
KR5 Input y y y y R
KR6 Input y y y y —
KR7 Input y y y y —
ANOO Output | D/A converter output y y y y V
VCOUTO Output | Comparator output N N v N N
TI00 Input | 16-bit timer 00 input y y y y 3
TIO1 Input | 16-bit timer 01 input (8-bit mode available) y y y V N
TI02 Input | 16-bit timer 02 input y y Y V N
TI03 Input | 16-bit timer 03 input (8-bit mode available) y y y y 3
TI04 Input | 16-bit timer 04 input y y Y V N
TI05 Input | 16-bit timer 05 input y y y y V
TIO6 Input | 16-bit timer 06 input y y Y V N
TIO7 Input | 16-bit timer 07 input y y y y V
TI10 Input | 16-bit timer 10 input y y y y V
TI11 Input | 16-bit timer 11 input (8-bit mode available) N N Y Y v
TI12 Input | 16-bit timer 12 input y y y y 3
TI13 Input | 16-bit timer 13 input (8-bit mode available) N N Y Y v
T4 Input | 16-bit timer 14 input y y y y —
TI15 Input | 16-bit timer 15 input N N Y Y —
TI16 Input | 16-bit timer 16 input N N Y Y —
TIL7 Input | 16-bit timer 17 input y y y y —
TO00 Output | 16-bit timer 00 output N N v Y v
TOO1 Output | 16-bit timer 01 output (8-bit mode available) y y y y 3
TO02 Output | 16-bit timer 02 output N N N Y v
TO03 Output | 16-bit timer 03 output (8-bit mode available) y y y y 3
TO04 Output | 16-bit timer 04 output y y y y 3
TOO05 Output | 16-bit timer 05 output N N N Y v
TO06 Output | 16-bit timer 06 output y y y y Y
TOO07 Output | 16-bit timer 07 output N N N Y v
TO10 Output | 16-bit timer 10 output y y y y Y
TO11 Output | 16-bit timer 11 output (8-bit mode available) N N N N v
TO12 Output | 16-bit timer 12 output y y y y N
TO13 Output | 16-bit timer 13 output (8-bit mode available) y y y y Y
TO14 Output | 16-bit timer 14 output N N Y Y —
TO15 Output | 16-bit timer 15 output y y y y —
TO16 Output | 16-bit timer 16 output N N Y Y —
TO17 Output | 16-bit timer 17 output y y y y —
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Table 2-2. List of RL78/F24 Pins Other than Port Pins (3/5)

Pin ) Pin Count
Function /o Funetion 100-pin | 80-pin 64-pin 48-pin 32-pin
TRJIOO 110 Timer RJ input/output y y y y y
TRJOO Output | Timer RJ output y y y y y
TRDCLKO Input | Timer RDe external clock input y y y y y
TRDIOAO 110 Timer RDeO input/output y y y y y
TRDIOBO 110 V V v v v
TRDIOCO /0 v v v v v
TRDIODO /0 v v v v v
TRDIOA1 110 Timer RDel input/output y y y y y
TRDIOB1 /O V V v v v
TRDIOC1 10 v v v v v
TRDIOD1 /0 V V v v v
TRDORES Input | Timer RDeO external timer counter clear trigger input y y Y Y Y
TRD1RES Input | Timer RDel external timer counter clear trigger input y y Y Y —
RXDO Input | Serial data input to UARTO y y y y y
RXD1 Input | Serial data input to UART1 y y Y V V
TXDO Output | Serial data output from UARTO y y y y y
TXD1 Output | Serial data output from UART1 y y Y Y V
SCLAO 110 Clock input/output for IICAO y y y y y
SCLO00 Output | Clock output from simplified 12C y y y y y
SCLO1 Output N N Y Y Y
SCL10 Output y y y y y
SCL11 Output N Y Y Y —
SDAAO 110 Serial data input/output for IICAQ y y y y y
SDA0O 110 Serial data input/output for simplified 12C N N v v v
SDAO1 IO v V V V V
SDA10 /0 J J v v v
SDA11 IO v v v v —
SCK00 110 Clock input/output for CSI00 y y y y y
SCKO1 110 Clock input/output for CSI01 N N v v Y
SCK10 110 Clock input/output for CSI10 y y y y y
SCK11 110 Clock input/output for CSI11 y y y y —
SI00 Input | Serial data input to CSI00 N N Y Y y
SIo1 Input | Serial data input to CSI01 y y y y y
SI10 Input | Serial data input to CSI10 N N Y Y y
Si1 Input | Serial data input to CSI11 y y y y —
S000 Output | Serial data output from CSI00 N N N N N
S001 Output | Serial data output from CSI01 N N N N N
S010 Output | Serial data output from CSI10 y y y y y
So11 Output | Serial data output from CSI11 N y \ N _
SSI00 Input | Slave select input to CSI00 (SPI00) y y y y y
SSI01 Input | Slave select input to CSI0O1 (SPI01) N N N N N
SSI10 Input | Slave select input to CSI10 (SPI10) y y y — —
SSl11 Input | Slave select input to CSI11 (SPI11) y y y y —
RO1UH0944EJ0100 Rev.1.00 33

Nov 30, 2022

RENESAS



RL78/F23, F24

CHAPTER 2 PIN FUNCTIONS

Table 2-2. List of RL78/F24 Pins Other than

Port Pins (4/5)

Pin ) Pin Count
Function /o Funetion 100-pin | 80-pin 64-pin 48-pin 32-pin
CRXDO Input | Serial data input to CAN y y y y y
CTXDO Output | Serial data output from CAN y y y y y
LRXDO Input | Serial data input to LIN y y y y y
LRXD1 Input y y y y y
LTXDO Output | Serial data output from LIN y y y y y
LTXD1 Output y y y y y
INTPO Input | External interrupt input y y y y y
INTP1 Input y y y y y
INTP2 Input y y y y y
INTP3 Input y y Y V V
INTP4 Input y y y y y
INTP5 Input y y Y V V
INTP6 Input y y V V —
INTP7 Input y y y y —
INTP8 Input y y V V —
INTP9 Input y y y y —
INTP10 Input y V V — —
INTP11 Input y y y —
INTP12 Input y y y — —
INTP13 Input v v — — —
PCLBUZO | Output | Clock output/buzzer output O y y y y —
RESOUT | Output | Reset output Y Y Y Y —
STOPST | Output | STOP status output y y y y —
SNZOUTO | Output | SNOOZE status output N Y Y Y Y
SNZOUT1 | Output N N Y Y Y
SNZOUT2 | Output y y y y y
SNZOUT3 | Output N N Y Y Y
SNZOUT4 | Output y y y y —
SNZOUT5 | Output N Y Y Y —
SNZOUT6 | Output y y y y —
SNZOUT7 | Output y y y y —
RTC1HZ Output | Real-time clock correction clock (1 Hz) output N N N Y y
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Table 2-2. List of RL78/F24 Pins Other than Port Pins (5/5)

Pin Pin Count
. 110 Function
Function 100-pin | 80-pin 64-pin 48-pin 32-pin
EXCLK Input External clock input for main system clock ~ ~ ~ N ~
EXCLKS Input | External clock input for subsystem clock v N N N _
X1 — Resonator connection for main system clock ~ ~ N N ~
X2 — y y V V y
XT1 Note — Resonator connection for subsystem clock ~ ~ ~ ~ _
XT2 Note I \/ \/ \/ \/ o
RESET Input External reset input N N N N N
REGC — Regulator output stabilization capacitance connection for internal v v N N N
operation. Connect to Vss via the capacitor (0.47 to 1 uF).
VoD — Positive power supply for the P33, P34, P80 to P87, P90 to P97, P100 N N N N N
to P105, P121 to P124, P137, and RESET pins
EVbpo — Positive power supply for the pins that are not connected to Vob N N N — —
EVbp1 — y — — — —
AVREFP Input | A/D converter reference voltage (+ side) input y y y y y
AVREFM Input | A/D converter reference voltage (- side) input y y V V V
Vss — Ground potential for the P33, P34, P80 to P87, P90 to P97, P100 to y y y y y
P105, P121 to P124, P137, and RESET pins
EVsso — Ground potential for the pins that are not connected to Vss y y y — —
EVss1 — y — — — —
TOOLRXD Input | UART reception pin for the external device connection used during flash y y y y y
memory programming
TOOLTXD | Output | UART transmission pin for the external device connection used during y y y y y
flash memory programming
TOOLO 110 Data input/output for flash memory programmer/debugger N N v N v

Note Do not use the XT1 and XT2 pin functions in grade-5 products.
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Table 2-3. List of RL78/F23 Pins Other than Port Pins (1/5)

Pin Pin Count
Function Vo Function 80-pin 64-pin 48-pin 32-pin
ANIO Input | A/D converter analog input (high-speed) y y y y
ANI1 Input y y y y
ANI2 Input y y y y
ANI3 Input y y y y
ANI4 Input y y y y
ANI5 Input y y y y
ANI6 Input y y y y
ANI7 Input y Y V V
ANI8 Input y y y —
ANI9 Input y Y V —
ANI10 Input y y y —
ANI11 Input y y y —
ANI12 Input y V V —
ANI13 Input y y — —
ANI14 Input y V — —
ANI15 Input y y — —
ANI16 Input | A/D converter analog input (normal-speed) N Y — —
ANI17 Input V — — —
ANI24 Input y y y y
ANI25 Input Y Y V V
ANI26 Input y y y —
ANI27 Input Y V V —
ANI28 Input y y y —
ANI29 Input y y y —
ANI30 Input Y V — —
KRO Input | Key interrupt input y y y y
KR1 Input Y Y V V
KR2 Input y y y y
KR3 Input Y Y V V
KR4 Input y Y y y
KR5 Input y y y y
KR6 Input y y y —
KR7 Input y y y —
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Table 2-3. List of RL78/F23 Pins Other than Port Pins (2/5)

Pin ) Pin Count
Function Vo Function 80-pin 64-pin 48-pin 32-pin
TI00 Input | 16-hit timer 00 input N N \ N
Tio1 Input | 16-bit timer 01 input (8-bit mode available) \/ R y y
TI02 Input | 16-hit timer 02 input N N N N
TIO3 Input | 16-bit timer 03 input (8-bit mode available) d R y y
TI04 Input | 16-hit timer 04 input N N N N
TIO5 Input | 16-hit timer 05 input N N N N
TIo6 Input | 16-bit timer 06 input \/ R y y
TIO7 Input | 16-bit timer 07 input v v Y Y
TI10 Input | 16-bit timer 10 input R V y y
T Input | 16-bit timer 11 input (8-bit mode available) v N \ Y
TI12 Input | 16-bit timer 12 input R V y y
TI13 Input | 16-bit timer 13 input (8-bit mode available) R V y y
TO00 Output | 16-bit timer 00 output v v v N
TOO1 Output | 16-bit timer 01 output (8-bit mode available) R V y y
TOO02 Output | 16-bit timer 02 output v v Y Y
TOO3 Output | 16-bit timer 03 output (8-bit mode available) R V y y
TO04 Output | 16-bit timer 04 output v v v N
TO05 Output | 16-bit timer 05 output v v v N
TOO06 Output | 16-bit timer 06 output \l 3 y y
TO07 Output | 16-bit timer 07 output v v v v
TO10 Output | 16-bit timer 10 output «l 3 y y
TO11 Output | 16-bit timer 11 output (8-bit mode available) v v v Y
TO12 Output | 16-bit timer 12 output «l 3 y y
TO13 Output | 16-bit timer 13 output (8-bit mode available) «l 3 y y
TRJIOO 110 Timer RJ input/output v v v v
TRJOO Output | Timer RJ output \l 3 y y
TRDCLKO Input | Timer RDe external clock input v v Y Y
TRDIOAO 110 Timer RDe0 input/output \l 3 y y
TRDIOBO IO V 3 v v
TRDIOCO IO V 3 v v
TRDIODO 110 N d D D
TRDIOA1 110 Timer RDel input/output v v Y Y
TRDIOB1 110 N d D D
TRDIOC1 IO V 3 v v
TRDIOD1 110 N d D D
TRDORES Input | Timer RDeO external timer counter clear trigger input N N \ \
TRD1RES Input | Timer RDel external timer counter clear trigger input v v N —
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Table 2-3. List of RL78/F23 Pins Other than Port Pins (3/5)

Pin ) Pin Count
Function Vo Function 80-pin 64-pin 48-pin 32-pin
RXDO Input | Serial data input to UARTO N N \ N
RXD1 Input | Serial data input to UART1 \l R V V
TXDO Output | Serial data output from UARTO N N N N
TXD1 Output | Serial data output from UART1 \l R V V
SCLAO 110 Clock input/output for IICAQ N N y y
SCLOO Output | Clock output from simplified 12C N N N N
SCLO1 Output d R y y
SCL10 Output N N \ Y
SCL11 Output R V y —
SDAAO 110 Serial data input/output for IICAO v N \ Y
SDA0O 110 Serial data input/output for simplified 12C R V y y
SDAO1 /O d v v v
SDA10 10 d 3 V V
SDA11 /0 V v v —
SCKO00 110 Clock input/output for CSI00 v N \ \
SCKO1 110 Clock input/output for CSI01 R V y y
SCK10 110 Clock input/output for CSI10 v N \ \
SCK11 110 Clock input/output for CSI11 v N \ —
SI00 Input | Serial data input to CSI00 \l 3 y y
slo1 Input | Serial data input to CSI01 v v v v
SI10 Input | Serial data input to CSI10 \l 3 y y
Sl11 Input | Serial data input to CSI11 v v v —
S000 Output | Serial data output from CSI00 \l 3 y y
S001 Output | Serial data output from CSIO1 \l 3 y y
S010 Output | Serial data output from CSI10 v v v v
SO11 Output | Serial data output from CSI11 \l 3 y —
SSI00 Input | Slave select input to CSI00 (SP100) v v v v
SSI01 Input | Slave select input to CSI01 (SPI01) \l 3 y y
SSI10 Input | Slave select input to CSI10 (SPI110) v v — —
SSii1 Input | Slave select input to CSI11 (SPI11) v v N —
LRXDO Input | Serial data input to LIN N N \ \
LTXDO Output | Serial data output from LIN v v N N
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Table 2-3. List of RL78/F23 Pins Other than Port Pins (4/5)

Pin ) Pin Count
Function Vo Function 80-pin 64-pin 48-pin 32-pin
INTPO Input | External interrupt input \/ y R y
INTP1 Input v N N N
INTP2 Input d y R y
INTP3 Input v N N N
INTP4 Input d y R y
INTP5 Input v N N N
INTP6 Input d y R —
INTP7 Input v N N
INTP8 Input R y V —
INTP9 Input v Y N _
INTP10 Input R y — —
INTP11 Input v Y — —
INTP12 Input R y — —
INTP13 Input v — — —
PCLBUZO | Output | Clock output/buzzer output 0 R y V —
RESOUT | Output | Reset output v Y N _
STOPST | Output | STOP status output R y V —
SNZOUTO | Output | SNOOZE status output v \ N \
SNZOUT1 | Output R y V y
SNZOUT2 | Output v v v v
SNZOUT3 | Output d y 3 y
SNZOUT4 | Output v v v —
SNZOUT5 | Output d y 3 —
SNZOUT6 | Output N N N _
SNZOUT7 | Output d y 3 —
RTC1HZ Output | Real-time clock correction clock (1 Hz) output v v v v

RO1UH0944EJ0100 Rev.1.00

Nov 30, 2022

RENESAS

39



RL78/F23, F24

CHAPTER 2 PIN FUNCTIONS

Table 2-3. List of RL78/F23 Pins Other than

Port Pins (5/5)

Pin Pin Count
. /10 Function
Function 80-pin 64-pin 48-pin 32-pin
EXCLK Input | External clock input for main system clock y y y y
EXCLKS Input | External clock input for subsystem clock y y y —
X1 — Resonator connection for main system clock y y y y
X2 — v v v v
XT1 Note — Resonator connection for subsystem clock y y y —
XT2 Note I \/ \/ \/ -
RESET Input | External reset input y y y y
REGC — Regulator output stabilization capacitance connection for internal y y y y
operation. Connect to Vss via the capacitor (0.47 to 1 uF).
VDD — Positive power supply for the P33, P34, P80 to P87, P90 to P97, N \ \ \
P121 to P124, P137, and RESET pins
EVbpo — Positive power supply for the pins that are not connected to Vop y Y — —
AVREFP Input | A/D converter reference voltage (+ side) input y y y y
AVREFM Input | A/D converter reference voltage (- side) input N \ Y Y
Vss — Ground potential for the P33, P34, P80 to P87, P90 to P97, P121 to y y y y
P124, P137, and RESET pins
EVsso — Ground potential for the pins that are not connected to Vss y Y — —
TOOLRXD | Input | UART reception pin for the external device connection used during y y y y
flash memory programming
TOOLTXD | Output | UART transmission pin for the external device connection used y y y y
during flash memory programming
TOOLO 110 Data input/output for flash memory programmer/debugger N v v v

Note Do not use the XT1 and XT2 pin functions in grade-5 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/F24 and the 80-pin products of RL78/F23 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 1/0, and real-time
clock correction clock output. P03 is provided only in the 100-pin products of RL78/F24.

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

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/O.

(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 TIO6
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.
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2.2.2 P10to 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 /O, clock I/O, timer 1/O, programming UART 1/O, SNOOZE status output, LIN serial data
I/0, and CAN serial data I/O.

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 (POML1).

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 I/0O,
clock I/0, timer 1/O, programming UART 1/0O, SNOOZE status output, LIN serial data 1/0, and CAN serial data I/O.

(@) 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 UARTO and UART1 serial interface.

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

(e) SCK00, SCKO01, SCK10
These are serial clock 1/0 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.

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

(h) TIOO, TIO2, TI04 to TIO6, TI11 to TI13
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(i) TO00, TO02, TOO04 to TO06, TO11 to TO13
These are timer output pins of 16-bit timers.
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(j) SDA0O, SDAO1, SDA10
These are serial data I/0 pins of the simplified 12C serial interface.

(k) SCLOO, SCLO01, sCL10
These are serial clock output pins of the simplified 12C serial interface.

() TRDIOAO, TRDIOBO, TRDIOCO, TRDIODO, TRDIOA1, TRDIOB1, TRDIOC1
These are timer 1/O pins of timer RDe.

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

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

(0) LTXDO, LTXD1
These are serial data output pins for the LIN. LTXD1 is provided only RL78/F24.

(p) LRXDO, LRXD1
These are serial data input pins for the LIN. LRXD1 is provided only RL78/F24.

(q) CTXDO
This is a serial data output pin for the CAN. CTXDO is provided only RL78/F24.

(r) CRXDO
This is a serial data input pin for the CAN. CRXDO is provided only RL78/F24.

(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.
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2.2.3 P30to 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, serial interface data output, timer 1/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 output from the P32 pin, CMOS output or N-ch open-drain output can be selected using the port output mode register
3 (POM3).

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

Input to the P33 and P34 pins can be specified as digital input or analog input in 1-bit units, using the port mode control
register 3 (PMC3).

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, serial interface data output, timer 1/0, SNOOZE status output, and STOP status
output.

(a) ANI6, ANI7
These are analog input pins (high-speed) of the A/D converter. For details, see 12.7.12 (iv) (v).

(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.

(f) TIO1, T114, TI16
These are pins for inputting an external count clock/capture trigger to 16-bit timers. TI14 and TI16 are provided
only RL78/F24 products.

(g) TOO1, TO14, TO16
These are timer output pins of 16-bit timers. TO14 and TO16 are provided only RL78/F24 products.

(h) SNZOUTO
This is a SNOOZE status output pin.
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(i) TRDIOD1
This is a timer output pin of timer RDe.

() STOPST
This is a STOP status output pin.

(k) SO11
This is a serial data output pin of the CSI11 serial interface.
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2.2.4 P40 to P47 (Port 4)

P40 to P47 function as an /O port. These pins also function as data /O for a flash memory programmer/debugger, timer
I/0, comparator output, external interrupt request input, SNOOZE status output, serial interface data input, timer RDe
counter clear trigger input, and LIN serial data I/O.

Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 4 (PU4).

For the P41 and P43 pins, the input threshold level can be specified using the port input threshold control register 4
(PITHLA4).

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 1/0, comparator output, external
interrupt request input, SNOOZE status output, serial interface data input, timer RDe counter clear trigger input, and LIN

serial data I/O.

(a) TOOLO
This is a data 1/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) TI07, TI10, TI12
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(c) TOO7, TO10, TO12
These are timer output pins of 16-bit timers.

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

(e) VCOUTO
This is a comparator output pin. This pin is provided only RL78/F24 products.

(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.

(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.

() TRDORES
This is an external timer counter clear trigger input pin of timer RDe.
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(k) RXD1

This is a serial data input pin of the UART1 serial interface.

() SI10

This is a serial data input pin of the CSI10 serial interface.

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

Table 2-4.

Relationships Between P40/TOOLO and Operation Mode After Reset Release

P40/TOOLO Operating Mode
EVoo Normal operation mode
oV Flash memory programming mode

For details, see 32.5 Serial Programming Method.
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2.2.5 P50 to P57 (Port 5)

P50 to P57 function as an 1/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 I/O, 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
(PIMS5).

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 I/O, clock
I/0, timer I/O, SNOOZE status output, and STOP status output.

() 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.

(b) SSI01
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.

(d) SCKO1
This is a serial clock 1/0O pin of the CSIO01 serial interface.

(e) SI01
This is a serial data input pin of the CSIO1 serial interface.

(f) SO01
This is a serial data output pin of the CSIO1 serial interface.

(g) TI11, TI13, TI15, TI17
These are pins for inputting an external count clock/capture trigger to 16-bit timers. TI15 and TI17 are provided
only RL78/F24 products.

(h) TO11, TO13, TO15, TO17
These are timer output pins of 16-bit timers. TO15 and TO17 are provided only RL78/F24 products.

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

() STOPST
This is a STOP status output pin.
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2.2.6 P60 to P67 (Port 6)

P60 to P67 function as an 1/0O port. These pins also function as serial interface data 1/O, 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 (POM6).

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 1/O, slave select input, timer I/O, and SNOOZE status output.

(a) SCLAO
This is a serial clock 1/0O pin of the IICAO serial interface.

(b) SDAAO
This is a serial data I/O pin of the [ICAO serial interface.

(C) ssloo
This is a slave select input pin of the CSI00 (SPI00) serial interface.

(d) SCK00
This is a serial clock 1/0 pin of the CSIO0O0 serial interface.

(e) SI00
This is a serial data input pin of the CSIOO0 serial interface.

(f) SO00
This is a serial data output pin of the CSIO00 serial interface.

(9) 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) SCLOO
This is a serial clock output pin of the simplified I2C serial interface.

(j) SDAOO
This is a serial data I/O pin of the simplified I2C serial interface.
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(k) TI00, T102, TI14, TI16
These are pins for inputting an external count clock/capture trigger to 16-bit timers. TI14 and TI16 are provided
only RL78/F24 products.

(I TOO00, TOO01, TO02, TOO3, TOO7, TO14, TO16
These are timer output pins of 16-bit timers. TO14 and TO16 are provided only RL78/F24 products.

(m) SNZOUT2, SNZOUT3
These are SNOOZE status output pins.
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2.2.7 P70to 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/0O, timer 1/0, SNOOZE status output, and CAN
serial data I/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/0, clock I/O, timer I/O, SNOOZE status output, and CAN serial data I/O.

(a) ANI26 to ANI30
These are analog input pins (normal-speed) of the A/D converter. For details, see 12.7.12 (iv) (V).

(b) INTP6, INTP8, 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.

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

(d) SSI10, SSI11
These are slave select input pins of the CSI10 (SPI10) 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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(i) SCK10, SCK11
These are serial clock 1/0 pins of the CSI10 and CSI11 serial interface.

() scL11
This is a serial clock output pin of the simplified 12C serial interface.

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

(1) TI15, TI17
These are pins for inputting an external count clock/capture trigger to 16-bit timers. They are provided only
RL78/F24 products.

(m) TO15, TO17
These are timer output pins of 16-bit timers. They are provided only RL78/F24 products.

(n) CTXDO
This is a serial data output pin for the CAN. It is provided only RL78/F24 products.

(0) CRXDO
This is a serial data input pin for the CAN. It is provided only RL78/F24 products.

(p) SNZOUT4 to SNZOUT7
These are SNOOZE status output pins.
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2.2.8 P80 to P87 (Port 8)

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

Input to the P80 to P87 pins can be specified as digital input or analog input in 1-bit units, using the port mode control
register 8 (PMCS8).

(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) ANIO to ANI5, ANI8, and ANI9
These are analog input pins (high-speed) of the A/D converter. For details, see 12.7.12 (iv) (v).

(b) ANOO
This is a D/A converter output pin. It is provided only RL78/F24 products.

(c) IVCMPOO to IVCMP03
These are analog voltage input pins of the comparator. They are provided only RL78/F24 products.

(d) IVREFO
This is a reference voltage input pin of the comparator. It is provided only RL78/F24 products.
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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.

Input to the P90 to P97 pins can be specified as digital input or analog input in 1-bit units, using the port mode control
register 9 (PMC9).

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 ANI15
These are analog input pins (high-speed) of the A/D converter. For details, see 12.7.12 (iv) (v).

(b) ANI16 to ANIL17
These are analog input pins (normal-speed) of the A/D converter. For details, see 12.7.12 (iv) (v).
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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/F24. These pins
also function as A/D converter analog input and LIN serial data 1/0.
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).
Input to the P100 to P105 pins can be specified as digital input or analog input in 1-bit units, using the port mode control
register 10 (PMC10).
The following operation modes can be specified in 1-bit units.

(1) Port mode
P100 to P107 function as an I/O 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 1/O.

(a) ANI18 to ANI23
These are analog input pins (normal-speed) of the A/D converter. For details, see 12.7.12 (iv) (v).

(b) LTXD1
This is a serial data output pin for the LIN. LTXD1 is provided only RL78/F24 products.

(c) LRXD1
This is a serial data input pin for the LIN. LRXD1 is provided only RL78/F24 products.
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2.2.11 P120to P127 (Port 12)

P120 and P125 to P127 function as an 1/O port, and P121 to P124 function as an input port. P127 is provided only in the
100-pin products of RL78/F24. 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, serial clock I/O, timer 1/O, LIN serial data 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 P120 and P125 pins, 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 /0 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, serial clock I/O, timer
I/O, LIN serial data 1/0, and SNOOZE status output.

(a) ANI24, ANI25
These are analog input pins (normal-speed) of the A/D converter. For details, see 12.7.12 (iv) (v).

(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.
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(9) SSI01
This is a slave select input pin of the CSIO1 (SPI01) serial interface.

(h) SO01
This is a serial data output pin of the CSIO1 serial interface.

(i) TI01, TI03, TIO7
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(j) TOO01, TOO3, TOO7
These are timer output pins of 16-bit timers.

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

() TRDIOBO, TRDIODO
These are timer 1/O pins of timer RDe.

(m) SCK10
This is a serial clock 1/0O pin of the CSI10 serial interface.

(n) LTXD1
This is a serial data output pin for the LIN. LTXD1 is provided only RL78/F24 products.

(o) LRXD1
This is a serial data input pin for the LIN. LRXD1 is provided only RL78/F24 products.
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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.
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2.2.13 P140 (Port 14)
P140 functions as an I/O port. This pin also functions as clock/buzzer output, and timer RDe counter clear trigger input.
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
P140 functions as an 1/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, and timer RDe counter clear trigger input.

(a) PCLBUZO
This is a clock/buzzer output pin.

(b) TRD1RES
This is an external timer counter clear trigger input pin of timer RDe.
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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/O, clock 1/O, timer I/O, slave
select input, and SNOOZE status output. These pins are provided only in the 100-pin products of RL78/F24.

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/O, 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 1/0 pin of the CSI11 serial interface.

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

2.2.15 Vopb, EVopo, EVbb1, Vss, EVsso, EVss1

(1) Vob, EVDDO, EVDD1
Vop is a positive power supply pin for the P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124, P137 and
the pins other than ports.
EVooo and EVob: are positive power supply pins for ports other than P33, P34, P80 to P87, P90 to P97, P100 to P105,
P121 to P124, and P137. EVopa1 is provided only in the 100-pin products of RL78/F24.

Caution In products with 48 or fewer pins, VDD is the positive power supply pin for all port pins.
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(2) Vss, EVsso, EVss1
Vss is a ground potential pin for P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124, P137 and the pins
other than ports.
EVsso and EVss:1 are ground potential pins for ports other than P33, P34, P80 to P87, P90 to P97, P100 to P105, P121
to P124, and P137. EVssu is provided only in the 100-pin products of RL78/F24.

Caution In products with 48 or fewer pins, Vss is the ground potential pin for all port pins.

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

; f REGC
747_ o Vss

Caution Keep the wiring length as short as possible for the broken-line part in the above figure.

RO1UH0944EJ0100 Rev.1.00

61
Nov 30, 2022 RENESAS



RL78/F23, F24

CHAPTER 2 PIN FUNCTIONS

2.3 Recommended Connection of Unused Pins

Tables 2-5 and 2-6 show the recommended connections of unused pins taking the 100-pin products of RL78/F24 and

the 80-pin products of RL78/F23 as examples.

Table 2-5. Connection of Unused Pins (100-Pin Products of RL78/F24) (1/3)

Pin Name

110

Recommended Connection of Unused Pins

POO/(TI05)/(TOO5)/INTP9

PO1/(TI04)/(TO04)

P02/(TI06)/(TOO6)

PO3/(RTC1HZ)

P10/T113/TO13/TRJO0/SCK10/SCL10/
LTXD1/CTXDO

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

P12/T111/TO11/(TRDIODO)/INTP5/SO10/
TXD1/SNZOUT3

P13/T104/TO04/TRDIOAO/TRDCLKO/SI01/
SDAO1/LTXDO

P14/T106/TO06/TRDIOCO/SCK01/SCLO1/
LRXDO

P15/T105/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO0)/SO00/TXDO/TOOLTXD/
RTC1HZ

P16/T102/TO02/TRDIOC1/SI00/SDAQO/
RXDO/TOOLRXD

P17/T100/TO00/TRDIOB1/SCKO0/SCLO0/
INTP3

P30/T101/TO01/TRDIOD1/SSIO0/INTP2/
SNZOUTO

P31/T114/TO14/STOPST/(INTP2)

P32/T116/TO16/(SO11)/INTP7

P33/AVrerr/ANIG

P34/AVRerm/ANI7

P40/TOOLO

P41/T110/TO10/TRJIO0/TRDORES/(SI10)/
(RXD1)/VCOUTO/SNZOUT2

P42/(LTXDO)

P43/(LRXDO)

P44/(TI07)/(TO07)

P45/(TI10)/(TO10)

P46/(T112)/(TO12)

P47/INTP13

110

Input: Independently connect to EVooo and EVop1, or EVsso and EVss: via
a resistor.

Output: Leave open.

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

Input: Independently connect to EVooo and EVop: via a resistor or leave
open. (Note: For leave open, the condition PU40 =1.)

Output: Leave open.

Input: Independently connect to EVooo and EVop1, or EVsso and EVss: 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 (PIORX).
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Table 2-5. Connection of Unused Pins (100-Pin Products of RL78/F24) (2/3)

Pin Name

/10

Recommended Connection of Unused Pins

P50/(SSI01)/(INTP3)

P51/(SO01)/INTP11

P52/(SCK01)/(STOPST)

P53/(SI01)/INTP10

P54/(TI11)/(TO11)/SSI10

P55/(TI13)/(TO13)

P56/(T115)/(TO15)/(SNZOUT1)

P57/(TI17)/(TO17)/(SNZOUTO)

P60/(TO01)/(SCK00)/(SCLOO)

P61/(TO02)/(S100)/(SDACO)/(RXDO)

P62/(TO03)/(SO00)/(TXDO)/SCLAO

P63/(TO07)/(SSI00)/SDAAOD

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

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

P66/(T100)/(TOO0)

P67/(TI02)/(TO02)

P70/ANI26/KRO/TI15/TO15/INTP8/
SI11/SDA11/SNZOUT4

P71/ANI27/KRL/TI17/TOL7/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/ANIO/ANOO

P81/ANI1

P82/ANI2/IVCMP0O0

P83/ANI3/IVCMPO1

P84/ANI4/IVCMPO2

P85/ANI5/IVCMPO3/IVREFO

P86/ANI8

P87/ANI9

P90/ANI10

P91/ANI11

P92/ANI12

P93/ANI13

P94/ANI14

P95/ANI15

P96/ANI16

P97/ANI17

110

Input: Independently connect to EVooo and EVoo1, or EVsso and EVss: via a

resistor.

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 I/O redirection
registers (PIORXx). Only the STOPST function of P52 can be assigned via settings in the STOP status output

control register (STPSTC).
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Table 2-5. Connection of Unused Pins (100-Pin Products of RL78/F24) (3/3)

Pin Name 110 Recommended Connection of Unused Pins
P100/ANI18 110 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 EVopz, or EVsso and EVss1 via a
P107/(LRXD1) resistor.
P120/ANI25/TI07/TO07/TRDIODO/SO01/ Output: Leave open.
(SCK10)/(LTXD1)/INTP4
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/ 110 Input: Independently connect to EVooo and EVoo1, or EVsso and EVss: via a
SSI01/(LRXD1)/INTP1/SNZOUT1 resistor.
P126/(TI01)/(TO01) Output: Leave open.
P127/(T103)/(TO03)
P130/RESOUT Output Leave open.
P137/INTPO Input Independently connect to Vop or Vss via a resistor.
P140/TRD1RES/PCLBUZ0 110 Input: Independently connect to EVooo and EVopz, or EVsso and EVss: via a
P150/(SSI11) resistor.
P151/(SO11) Output: Leave open.
P152/(SI11)
P153/(SCK11)
P154/(SNZOUT?)
P155/(SNZOUT®6)
P156/(SNZOUTS5)
P157/(SNZOUTA4)
RESET Input Connect to Voo directly or via a resistor.
REGC — Connect to Vss via a capacitor (0.47 to 1 uF).

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

registers (PIORX).
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Table 2-6. Connection of Unused Pins (80-Pin Products of RL78/F23) (1/3)

Pin Name

110 Recommended Connection of Unused Pins

POO/(TI05)/(TOO5)/INTP9

POL/(TI04)/(TO04)

P02/(TI06)/(TOO6)

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

P11/T112/TO12/(TRDIOBO)/SI10/SDA10/
RXD1/CRXDO

P12/TI111/TO11/(TRDIODO)/INTP5/SO10/
TXD1/SNZOUT3

P13/T104/TO04/TRDIOAO/TRDCLKO/SI01/
SDAO1/LTXDO

P14/T106/TO06/TRDIOCO/SCKO01/SCLO1/
LRXDO

P15/TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO0)/SO00/TXDO/TOOLTXD/
RTC1HZ

P16/T102/TO02/TRDIOC1/SI00/SDA0O/
RXDO/TOOLRXD

P17/T100/TO00/TRDIOB1/SCK00/SCLO00/
INTP3

P30/T101/TO01/TRDIOD1/SSIO0/INTP2/
SNZOUTO

P31/STOPST/(INTP2)

P32/(SO11)/INTP7

P33/AVRrerr/ANIG

P34/AVrerm/ANIT7

P40/TOOLO

P41/TI10/TO10/TRJIIO0/TRDORES/(SI10)/
(RXD1)/SNZOUT2

P42/(LTXDO)

P43/(LRXDO)

P44/(TI07)/(TO07)

P45/(T110)/(TO10)

P46/(T112)/(TO12)

P47/INTP13

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

Output: Leave open.

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

Output: Leave open.

Input: Independently connect to EVooo via a resistor or leave open.
(Note: For leave open, the condition PU40 = 1.)

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 I/O redirection

registers (PIORX).
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Table 2-6. Connection of Unused Pins (80-Pin Products of RL78/F23) (2/3)

Pin Name

I/0

Recommended Connection of Unused Pins

P50/(SSI01)/(INTP3)

P51/(SO01)/INTP11

P52/(SCKO1)/(STOPST)

P53/(SI01)/INTP10

P54/(TI11)/(TO11)/SSI10

P55/(TI13)/(TO13)

P56/(SNZOUT1)

P57/(SNZOUTO)

P60/(TO01)/(SCKO0)/(SCLOO)

P61/(TO02)/(SI00)/(SDA00)/(RXDO)

P62/(TO03)/(SO00)/(TXDO)/SCLAO

P63/(TO07)/(SSI00)/SDAAOD

P64/(SNZOUT3)

P65/(SNZOUT?2)

P66/(T100)/(TOO0)

P67/(TI02)/(TO02)

P70/ANI26/KRO/INTP8/SI11/SDA11/SNZOUT4

P71/ANI27/KR1/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/ANIO

P81/ANI1

P82/ANI2

P83/ANI3

P84/ANI4

P85/ANI5

P86/ANI8

P87/ANI9

P90/ANI10

P91/ANI11

P92/ANI12

P93/ANI13

P94/ANI14

P95/ANI15

P96/ANI16

P97/ANI17

P120/ANI25/TI07/TO07/TRDIODO/SO01/
(SCK10)/INTP4

110

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

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 I/O redirection
registers (PIORXx). Only the STOPST function of P52 can be assigned via settings in the STOP status output

control register (STPSTC).
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Table 2-6. Connection of Unused Pins (80-Pin Products of RL78/F23) (3/3)

INTPL/SNZOUT1

Pin Name I/0 Recommended Connection of Unused Pins
P121/X1 Input Independently connect to Vop or Vss via a resistor.
P122/X2/EXCLK
P123/XT1
P124/XT2/EXCLKS
P125/ANI24/TI03/TO03/TRDIOB0/SSI01/ 110 Input: Independently connect to EVooo or EVsso via a resistor.

Output: Leave open.

P126/(T101)/(TO01)

P130/RESOUT Output Leave open.

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

P140/TRD1RES/PCLBUZ0 110 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 uF).

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

registers (PIORX).
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CHAPTER 3 CPU ARCHITECTURE

The RL78/F23, F24 is a microcontroller that has the RL78-S3 CPU core.

The CPU core in the RL78-S3 employs the Harvard architecture which has independent instruction fetch bus, address
bus and data bus. In addition, through the adoption of three-stage pipeline control of fetch, decode, and memory access,
the operation efficiency is remarkably improved over the conventional CPU core. The CPU core features high performance
and highly functional instruction processing, and can be suited for use in various applications that require high speed and
highly functional processing.

» 3-stage pipeline CISC architecture

e Address space: 1 Mbyte

* Minimum instruction execution time: One instruction per clock cycle
* General-purpose registers: Eight 8-bit registers

* Type of instruction: 81

* Multiply/divide and multiply/accumulate instructions: Supported

» Data allocation: Little endian

The RL78/F23, F24 supports an on-chip debug trace function.

3.1 Memory Space

Products in the RL78/F23 and RL78/F24 can access a 1 MB memory space. Figures 3-1 and 3-2 show the memory
maps.
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Figure 3-1. Memory Map (RL78/F24)

FFFFFH
Special function register
(SFR)
FFFOOH 256-byte
FFEFFH General-purpose
FFEEOH registers 32-byte
FFEDFH
RAM Notel,2,5,6,7
24 KB
F9FOOH
FOEFFH
Mirror O7FFFH
19.75 KB i Code flash
’ (Program area) Boot dluster 1
F5000H ".‘ 04132H 00t cluster
FAFFFH i 04131H
Data flash memory 04000H Note3
16 KB /
F1000H i O3FFFH
FOFFFH / Code flash
Reserved / (Program area)
Special function register i 00131H
(2nd SFR) i Reserved
FO000H 2KB i 000E6H
EFFFFH i 000ESH|  Fiash serial programming
! 000D6H|  security ID 16-byte Ne®7
Reserved 000DSH On-chip debug security ID Boot cluster 0 Note4
:’ 000C6H 16-byte ™7
i 000C5H Reserved
40000H i 000C4H Option byte N3
SFFFFH :" 000COH Shyre
i 000BFH CALLT table
i 64-byte
Code flash memory i 00080H
256 KB /
| 0B000H ; 0T Vector table
07FFFH 128 byte
00000H 00000H 00000H
Notes 1. In RAMSAR register the user selects the RAM start address. Use RAM within the range of addresses specified
in RAMSAR register.
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 000C4H, the on-chip debug security IDs to
000C6H to 000D5H, and the flash serial programming security IDs to 000D6H to 000E5H.
When boot swap is used: Set the option bytes to 000COH to 000C4H and 040COH to 040C4H, the on-chip
debug security IDs to 000C6H to 000D5H and 040C6H to 040D5H, and the flash serial programming security
IDs to 000D6H to 000E5H and 040D6H to 040E5H.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 32.8 Security Settings).
5. When using the on-chip trace function of the on-chip debugger, do not use the area from FA300H to FA4FFH.
6. When performing self-programming of the on-chip debugger, do not use the area from FOFOOH to FOF7FH.
7. When using the hot plug-in function, the real-time RAM monitor (RRM) or dynamic memory modification
(DMM) function, do not use the area from FA500H to FA52FH.
8. When IDRDEN bit of security option byte is 0, this area is read as 0.
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.

RO1UH0944EJ0100 Rev.1.00
Nov 30, 2022

RENESAS o



RL78/F23, F24 CHAPTER 3 CPU ARCHITECTURE

Figure 3-2. Memory Map (RL78/F23)

FFFFFH
Special function register
(SFR)
FFFOOH 256-byte
FFEFFH General-purpose
FFEEOH registers 32-byte
FFEDFH RAMNOte1.2.5,6,7
FCFOOH 12KB
FCEFFH
Mirror { OTFFFH
39.75 KB / Code flash
’ ! (Program area) Boot dluster 1
/, 04132H 00t cluster
F3000H { 04131H \ores
F2FFFH Data flash memory 04000H o
F1000H 8 KB ".‘ O3FFFH
FOFFFH / Code flash
Reserved ! (Program area)
Special function register ; 00131H
(2nd SFR) / Reserved
FO000H 2KB i 000E6H
EFFFFH / 000ESH|  Fiash serial programming
000D6H|  security ID 16-byte N°37
000DSH On-chip debug Ns?c3u;ity ID Boot cluster 0 Note4
Reserved / 000C6H 16-oyte ™
i/ 000C5H Reserved
000C4H Option Byte "°'¢*
i 000COH 5-byte
20000H / 000BFH
! CALLT table
1FFFFH / 64-byte
/ 00080H
Code flash memory 08000H ,,1 0007FH
128 KB "b’j’F’FF’H”‘ Vector table
128-byte
00000H 00000H 00000H
Notes 1. In RAMSAR register the user selects the RAM start address. Use RAM within the range of addresses specified
in RAMSAR register.
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 000C4H, the on-chip debug security IDs to
000C6H to 000D5H, and the flash serial programming security IDs to 000D6H to 000E5H.
When boot swap is used: Set the option bytes to 000COH to 000C4H and 040COH to 040C4H, the on-chip
debug security IDs to 000C6H to 000D5H and 040C6H to 040D5H, and the flash serial programming security
IDs to 000D6H to 000E5H and 040D6H to 040E5H.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 32.8 Security Settings).
5. When using the on-chip trace function of the on-chip debugger, do not use the area from FD300H to FD4FFH.
6. When performing self-programming of the on-chip debugger, do not use the area from FCFOOH to FCF7FH.
7. When using the hot plug-in function, the real-time RAM monitor (RRM) or dynamic memory modification
(DMM) function, do not use the area from FD500H to FD52FH.
8. When IDRDEN bit of security option byte is 0, this area is read as 0.
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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Remark The flash memory is divided into blocks (one block = 1 KB). Correspondence between address values and

block numbers, see the Table 3-1 starting on the next page.

1FFFFH
Block 7FH
1FGOOH
1FBFFH
007FFH
00400H Block 01H
003FFH
Block O0H 1KB
00000H
(RL78/F23)
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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)

Block Block Block Block
Address Value Address Value Address Value Address Value
Number Number Number Number

00OO00OH to 003FFH OOH 08000H to 083FFH 20H 10000H to 103FFH 40H 18000H to 183FFH 60H

00400H to 007FFH 01H 08400H to 087FFH 21H 10400H to 107FFH 41H 18400H to 187FFH 61H

00800H to 00BFFH 02H 08800H to 08BFFH 22H 10800H to 10BFFH 42H 18800H to 18BFFH 62H

0OCOOH to OOFFFH 03H 08COO0H to 08FFFH 23H 10CO0H to 10FFFH 43H 18COO0H 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 11COOH to 11FFFH 47H 19COO0H to 19FFFH 67H

02000H to 023FFH 08H OAOO0OH to OA3FFH 28H 12000H to 123FFH 48H 1A000H to 1A3FFH 68H

02400H to 027FFH 09H 0A400H to OA7FFH 29H 12400H to 127FFH 49H 1A400H to 1A7FFH 69H

02800H to 02BFFH O0AH OA800H to OABFFH 2AH 12800H to 12BFFH 4AH 1A800H to 1ABFFH 6AH

02COO0H to 02FFFH 0BH OACOOH to OAFFFH 2BH 12COOH to 12FFFH 4BH 1ACOOH to 1AFFFH 6BH

03000H to 033FFH OCH 0BOOOH to OB3FFH 2CH 13000H to 133FFH 4CH 1BOOOH to 1B3FFH 6CH

03400H to 037FFH ODH 0B400H to OB7FFH 2DH 13400H to 137FFH 4DH 1B400H to 1B7FFH 6DH

03800H to 03BFFH OEH 0B800OH to OBBFFH 2EH 13800H to 13BFFH 4EH 1B800H to 1BBFFH 6EH

03COOH to 03FFFH OFH 0BCOOH to OBFFFH 2FH 13COOH to 13FFFH 4FH 1BCOOH to 1BFFFH 6FH

04000H to 043FFH 10H 0COO00H to OC3FFH 30H 14000H to 143FFH 50H 1CO00H to 1C3FFH 70H

04400H to 047FFH 11H 0C400H to OC7FFH 31H 14400H to 147FFH 51H 1C400H to 1C7FFH 71H

04800H to 04BFFH 12H 0CB800H to 0CBFFH 32H 14800H to 14BFFH 52H 1C800H to 1CBFFH 72H

04COOH to 04FFFH 13H 0CCOOH to OCFFFH 33H 14COOH to 14FFFH 53H 1CCOOH to 1CFFFH 73H

05000H to 053FFH 14H ODOOOH to OD3FFH 34H 15000H to 153FFH 54H 1DO00H to 1D3FFH 74H

05400H to 057FFH 15H 0D400H to OD7FFH 35H 15400H to 157FFH 55H 1D400H to 1D7FFH 75H

05800H to 05SBFFH 16H 0D800H to ODBFFH 36H 15800H to 15BFFH 56H 1D800H to 1DBFFH 76H

05COO0H to 05FFFH 17H ODCOOH to ODFFFH 37H 15CO0H to 15FFFH 57H 1DCOOH to 1DFFFH 77H

06000H to 063FFH 18H OEOOOH to OE3FFH 38H 16000H to 163FFH 58H 1EO0OH to 1E3FFH 78H

06400H to 067FFH 19H OE400H to OE7FFH 39H 16400H to 167FFH 59H 1E400H to 1E7FFH 79H

06800H to 06BFFH 1AH OE800H to OEBFFH 3AH 16800H to 16BFFH 5AH 1E800H to 1EBFFH 7AH

06CO0H to 06FFFH 1BH OECOOH to OEFFFH 3BH 16COOH to 16FFFH 5BH 1ECOOH to 1EFFFH 7BH

07000H to 073FFH 1CH OFOOOH to OF3FFH 3CH 17000H to 173FFH 5CH 1FOO0OH to 1F3FFH 7CH

07400H to 077FFH 1DH OF400H to OF7FFH 3DH 17400H to 177FFH 5DH 1F400H to 1F7FFH 7DH

07800H to 07BFFH 1EH OF800H to OFBFFH 3EH 17800H to 17BFFH 5EH 1F800H to 1FBFFH 7EH

07COOH to 07FFFH 1FH OFCOOH to OFFFFH 3FH 17COOH 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)

Block Block Block Block
Address Value Address Value Address Value Address Value
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 AlH 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 28CO0O0H to 28FFFH A3H 30CO0H 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 ES5H

21800H to 21BFFH 86H 29800H to 29BFFH AGH 31800H to 31BFFH C6H 39800H to 39BFFH E6H

21COOH to 21FFFH 87H 29CO0H to 29FFFH A7TH 31COO0H 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

22COO0H to 22FFFH 8BH 2ACO0H to 2AFFFH ABH 32CO0H to 32FFFH CBH 3ACOO0H to 3AFFFH EBH

23000H to 233FFH 8CH 2BO00H to 2B3FFH ACH 33000H to 333FFH CCH 3BO0OH to 3B3FFH ECH

23400H to 237FFH 8DH 2B400H to 2B7FFH ADH 33400H to 337FFH CDH 3B400H to 3B7FFH EDH

23800H to 23BFFH 8EH 2B800H to 2BBFFH AEH 33800H to 33BFFH CEH 3B800H to 3BBFFH EEH

23CO0H to 23FFFH 8FH 2BCOOH to 2BFFFH AFH 33CO0H to 33FFFH CFH 3BCOOH to 3BFFFH EFH

24000H to 243FFH 90H 2CO0O00H 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 2CB800H to 2CBFFH B2H 34800H to 34BFFH D2H 3C800H to 3CBFFH F2H

24COO0H to 24FFFH 93H 2CCOOH to 2CFFFH B3H 34CO0H to 34FFFH D3H 3CCOOH to 3CFFFH F3H

25000H to 253FFH 94H 2D000H to 2D3FFH B4H 35000H to 353FFH D4H 3D000H to 3D3FFH F4H

25400H to 257FFH 95H 2D400H to 2D7FFH B5H 35400H to 357FFH D5H 3D400H to 3D7FFH F5H

25800H to 25BFFH 96H 2D800H to 2DBFFH B6H 35800H to 35BFFH D6H 3D800H to 3DBFFH F6H

25CO0H to 25FFFH 97H 2DCOOH to 2DFFFH B7H 35CO0H to 35FFFH D7H 3DCOOH to 3DFFFH F7H

26000H to 263FFH 98H 2EO00H to 2E3FFH B8H 36000H to 363FFH D8H 3EO00H to 3E3FFH F8H

26400H to 267FFH 99H 2E400H to 2E7FFH 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 2ECOOH 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

27COO0H to 27FFFH 9FH 2FCOOH to 2FFFFH BFH 37CO0H to 37FFFH DFH 3FCOOH 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/F23 and RL78/F24 products incorporate internal ROM (flash memory), as shown below.

Table 3-2. Internal ROM Capacity

Internal ROM
Product
Structure Capacity (address)
RL78/F23 Flash memory 128 Kbytes (00000H to 1FFFFH)
RL78/F24 256 Kbytes (00000H to 3FFFFH)

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

(1) Vector table area
The 128-byte area 00000H to 0007FH is reserved as a vector table area. The program start addresses for branch upon
reset or generation of each interrupt request are stored in the vector table area. Furthermore, the interrupt jump address
is a 64 K address of 00000H to OFFFFH, because the vector code is assumed to be 2 bytes.
Of the 16-bit address, the lower 8 bits are stored at even addresses and the higher 8 bits are stored at odd addresses.
To use the boot swap function, set a vector table also at 04000H to 0407FH.

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
0000H RESET, POR, LVD, WDT, N N N N N
TRAP, IAW, CLM
0004H INTWDTI y y v J J
0006H INTLVI v v \ \ \
0008H INTPO v v \ \/ \/
000AH INTP1 y y v J J
000CH INTP2 v v \ \ \
000EH INTP3 y y v J J
0010H INTP4 v v \ \/ \/
INTSPM y y J J J
0012H INTP5 y y J J J
INTCMPOQ Nete v v v v v
0014H INTP13 y y - - -
INTCLM v v v v v
0016H INTSTO y y J J J
INTCSIOO/INTHCOO v v v v v
0018H INTSRO v v v v v
INTCSIOV/INTIICO1 y y J J J
001AH INTTRDO v v v v v
001CH INTTRD1 y y J J J
001EH INTTRJO v v v v v
0020H INTRAM y y J J J
0022H INTLINOTRM y y J J J
0024H INTLINORVC v v v v v
0026H INTLINOSTA/INTLINO y y J J J
0028H INTIICAO v v v v v
002AH INTP8 y y J J -
INTRTC v v v v v
002CH INTTMOO v v v v v
002EH INTTMO1 y y J J J
0030H INTTMO2 v v v v v
0032H INTTMO3 y y J J J
0034H INTAD N N R v v
0036H INTP6 v v \ J -
INTTM11H v v \ J J
0038H INTP7 N N R v -
INTTM13H v v \ J J
003AH INTP9 N N R v -
INTTMO1H v v \ J J
003CH INTP10 N N N - _
INTTMO3H N N R v v
003EH INTST1 v v \ J J
INTCSI1O0/INTIIC10 v v \ J J

Note Only available in the RL78/F24 product.
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Table 3-3. Vector Table (2/2)

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

0040H INTSR1 v V V V V

INTCSI11/INTIIC11 y S «/ V -
0042H INTTMO4 v V V V V
0044H INTTMO5 y S «/ V V
0046H INTTMO6 v V V V V
0048H INTTMO7 y S S V V
004AH INTP11 y S «/ - -

INTLINOWUP v V V V V
004CH INTKR V \/ V \/ \/

INTRCANGRVC Nete 3 V V \/ \/
004EH INTRCANOERR Mot V \/ 3 \/ \/
0050H INTRCANOWUP Nete 3 V V \/ \/
0052H INTRCANOCFR Nete 3 V V \/ \/
0054H INTRCANOTRM Nete V \/ 3 \/ \/
0056H INTRCANGRFR Mot 3 V V \/ \/
0058H INTRCANGERR Nt V x/ V x/ x/
005AH INTTM10 3 V V \/ \/
005CH INTTM11 V \/ V \/ y
005EH INTTM12 V \/ V \/ \/
0060H INTTM13 v V V \/ \/
0062H Reserved V S S x/ x/
0064H INTP12 v V V - -

INTLINIWUP Note V S S \/ \/
0066H INTLINITRM Nete v V V \/ \/
0068H INTLINIRVC Mot v V V \/ \/
006AH INTLINLSTA Note /INTLINZ Nete J y S \/ \/
006CH INTTM14 Note N N V v v
006EH INTTM15 Note V S S \/ \/
0070H INTTM16 Note N N V v v
0072H INTTM17 Note y S S V V
0074H Reserved \/ 3 3 y y
0076H Reserved R N N v v
0078H INTADGB y S S v v
007AH INTCRAM Nete N N J V v
007CH INTROM y S S v v
007EH BRK v d d V V

Note Only available in the RL78/F24 product.
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@)

®)

(4)

(®)

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 04080H to 040BFH.

Option byte area
A 5-byte area of 000COH to 000C4H can be used as an option byte area. Set the option byte at 040COH to 040C4H
when the boot swap is used. For details, see CHAPTER 31 OPTION BYTE.

On-chip debug security ID setting area

A 16-byte area of 000C6H to 000D5H and 040C6H to 040D5H can be used as an on-chip debug security ID setting
area. Set the on-chip debug security ID of 16 bytes at 000C6H to 000D5H when the boot swap is not used and at
000C6H to 000D5H and at 040C6H to 040D5H when the boot swap is used. For details, see CHAPTER 33 ON-CHIP
DEBUG FUNCTION.

Flash serial programming security ID setting area

A 16-byte area of 000D6H to 000E5H and 040D6H to 040E5H can be used as a flash serial programming security ID
setting area. Set the flash serial programming security ID of 16 bytes at 000D6H to 000E5H when the boot swap is not
used and at 000D6H to 000E5H and at 040D6H to 040E5H when the boot swap is used. For details, see CHAPTER
32 FLASH MEMORY.

RO1UH0944EJ0100 Rev.1.00
Nov 30, 2022 RENESAS

77



RL78/F23, F24

CHAPTER 3 CPU ARCHITECTURE

3.1.2 Mirror Area

The RL78/F23 and RL78/F24 mirror the code flash area of 00000H to OFFFFH or 10000H to 1FFFFH, to FOOOOH to
FFFFFH. Which area is mirrored is set by the processor mode control register (PMC).

By reading data from FOOOOH to FFFFFH, an instruction that does not have the ES register as an operand can be used,
and thus the contents of the 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 for Mirror Area in RL78/F23 (Flash memory: 128 KB, RAM: 12 KB)

FFFFFH

FFFOOH
FFEFFH

FFEEOH
FFEDFH

FCFOOH
FCEFFH

F3000H
F2FFFH

F1000H
FOFFFH

FO800H
FO7FFH

FO00OH
EFFFFH

20000H
1FFFFH

0CFOOH
OCEFFH

03000H
02FFFH

00000H

Special-function register (SFR)
256-byte
General-purpose register
32-byte
RAM
12 KB
Mirror
(same data as 03000H to OCEFFH)
Data flash memory
Reserved
Special-function register
(2nd SFR)
2 KB
Mirror
For example, 0C789H is mirrored to
FC789H.
Therefore, data can be read by
MOV A, !C789H
Reserved instead of

Mov

ES, #0OH

MOV A, ES:!C789H

Code flash memory

Code flash memory

Code flash memory
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The PMC register is described below.

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 O0H.

Figure 3-3. 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

Cautions 1. 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.
2. 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/F23 and RL78/F24 products incorporate the following RAMSs.

Table 3-4. Internal RAM Capacity

Product Internal RAM
RL78/F23 12 Kbytes (FCFOOH to FFEFFH)
RL78/F24 24 Kbytes (F9FOOH 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-hit 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.
2. In RAMSAR register the user selects the RAM start address. Use RAM within the range of addresses
specified in RAMSAR register.
3. When using the on-chip trace function of the on-chip debugger, the use of the following RAM area
is prohibited.
RL78/F24: FA300H to FA4FFH
RL78/F23: FD300H to FD4FFH
4. When performing self-programming of the on-chip debugger, the use of the following RAM area is
prohibited.
RL78/F24: FOFOOH to FOF7FH
RL78/F23: FCFOOH to FCF7FH
5. When using the hot plug-in function, the real-time RAM monitor (RRM) or dynamic memory
modification (DMM) function, the use of the RAM area of the following products is prohibited.
RL78/F24: FA500H to FA52FH
RL78/F23: FD500H to FD52FH
6. After the reset (external or internal reset) is released, the following RAM areas are used in the
reset sequence and are undefined.
RL78/F24: FEFOOH to FFEFFH
RL78/F23: FEFOOH to FFEFFH
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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.

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/F23 and RL78/F24, 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 3-4 to 3-5 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 3-4. Correspondence between Data Memory and Addressing (RL78/F24)

SFR addressing

Register addressing

FFFFFH
Special function register
FFF20H| SR
FFF1FH 256-byte
FFFOOH
Shortdirect ~ FFEFFH General-purpose
addressing FFEEOH registers 32-byte
FFE20H| ____RAM
FFETFH 24 KB
FOFOOH
FOEFFH
Mirror
19.75 KB
F5000H
FAFFFH
Data flash memory
16 KB
F1000H
FOFFFH
Reserved
FO800H
FO7FFH . . .
Special function register
(2nd SFR)
2 KB
FOOOOH
EFFFFH
Reserved
40000H
3FFFFH
Code flash memory
256 KB
00000H

Direct addressing

Register indirect addressing
Based addressing

Based indexed addressing

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. Correspondence between Data Memory and Addressing (RL78/F23)

SFR addressing

Register addressing

FFFFFH
Special function register
FFF20H| ~ (@stsFR)
FFF1FH 256-byte
FFFOOH
Shortdirect ~ FFEFFH General-purpose
addressing FFEEOH registers 32-byte
FFE2H| __Ram
FFETFH 12 KB
FCFOOH
FCEFFH
Mirror

39.75 KB
F3000H
F2FFFH Data flash memory
F1000H 8KB
FOFFFH

Reserved
FO800H
FO7FFH Special function register

(2nd SFR)
FOOOOH 2KB
EFFFFH

Reserved
20000H
1FFFFH

Code flash memory
128 KB

00000H

o Direct addressing

¢ Register indirect addressing
e Based addressing

e Based indexed addressing

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/F23 and RL78/F24 products incorporate the following processor registers.

3.2.1 Control Registers

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

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

1)

@)

Program counter (PC)

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

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

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

Figure 3-6. 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 3-7. Format of Program Status Word

7 0

PSW| IE ‘ 4 ‘RBS1‘ AC ‘RBSO‘ ISP1 ‘ ISPO‘ CcYy |

(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, ISP0), 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). It is 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)

(e)

®

If the operation result has a carry from bit 3 or a borrow at bit 3, this flag is set (1). It is reset (0) in all other cases.

In-service priority flags (ISP1, ISPO)

This flag manages the priority of acknowledgeable maskable vectored interrupts. Vectored interrupt requests
specified lower than the value of ISPO and ISP1 flags by the priority specification flag registers (PRnOL, PRnOH,
PRn1L, PRn1H, PRn2L, PRn2H, PRNn3L, PRn3H) (see 21.3.3 Priority specification flag registers (PRxxL,
PRxxH)) can not be acknowledged.

Actual request acknowledgment is controlled by the interrupt enable flag (IE).

Remark n=0,1
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.

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 3-8. Format of Stack Pointer

15 0
SP [SP15|SP14|SP13|SP12|SP11|SP10|SP9 | SP8 |SP7 |SP6 |SP5 |SP4 | SP3 |SP2 |SP1 | SPO

The SP is decremented ahead of write (save) to the stack memory and is incremented after read (restored) from the

stack memory.

Each stack operation saves data as shown in Figure 3-9.

Cautions 1. Since reset signal generation makes the SP contents undefined, be sure to initialize the SP before

using the stack.
2. Itis 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
tracing function of on-chip debugging.
RL78/F23: FD300H to FD4FFH
RL78/F24: FA300H to FA4FFH
4. 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.
RL78/F23: FD500H to FD52FH
RL78/F24: FA500H to FA52FH
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Figure 3-9. Data to Be Saved to Stack Memory

PUSH rp instruction PUSH PSW instruction
SP«SP-2 SP«SP-2
T T
SP-2 | Register pair lower SP-2 00H
T T
SP-1 | Register pair higher SP-1 PSW
T T
SP - SP —
CALL, CALLT instructions Interrupt, BRK instruction
(4-byte stack) (4-byte stack)
SP«SP-4 SP«SP-4
1 1
SP-4 PC7 to PCO SP-4 PC7 to PCO
1 1
SP-3 PC15 to PC8 SP-3 PC15 to PC8
T T
SP-2 PC19 to PC16 SP-2 PC19 to PC16
1 1
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 consist of 4 banks, each bank consisting of eight 8-bit registers (X, A, C, B, E, D, L, and H).

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

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

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

Caution It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.
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Figure 3-10. Configuration of General-Purpose Registers

(&) Function name

16-bit processing

8-bit processing

FFEFFH
H
Register bank 0 HL
L
FFEF8H
D
Register bank 1 DE
E
FFEFOH
B
Register bank 2 BC
C
FFEE8SH
A
Register bank 3 AX
X
FFEEOH
15 7
(b) Absolute name
16-bit processing 8-bit processing
FFEFFH
R7
Register bank 0 RP3
R6
FFEF8H
R5
Register bank 1 RP2
R4
FFEFOH
R3
Register bank 2 RP1
R2
FFEE8H
R1
Register bank 3 RPO
RO
FFEEOH
15 7
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3.2.3 ES and CS Registers

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

instruction is executed.
The default value of the ES register after reset is OFH, and that of the CS register is O0H.

Figure 3-11. Configuration of ES and CS Registers

7 6 5 4 3 2 1 0
ES 0 0 0 0 ES3 ES2 ES1 ESO

7 6 5 4 3 2 1 0
CS 0 0 0 0 CS3 CS2 Cs1 CSo
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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.

e 1-bit manipulation

Describe the symbol reserved by the assembler for the 1-bit manipulation instruction operand (sfr.bit).

This manipulation can also be specified with an address.

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

e 16-bit manipulation

Describe the symbol reserved by the assembler for the 16-bit manipulation instruction operand (sfrp).

When specifying an address, describe an even address.

Table 3-5 gives a list of the SFRs.

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

Address Special Function Register (SFR Symbol) Reference Chapter
FFFOOH to FFFOFH Port registers (PO to P15) CHAPTER.4
FFF10H to FFF13H Serial data registers (SDR00, SDR01) CHAPTER.15
FFF18H to FFF1BH Timer data registers (TDR0O, TDRO1) CHAPTER.6
FFF20H to FFF2FH Port mode registers (PM0 to PM15) CHAPTER.4
FFF30H A/D converter access window register (ADWINR) CHAPTER.12
FFF32H Application accelerator unit access window register (AAUWINR) CHAPTER.27
FFF34H D/A conversion value setting register 0 (DACSO0) CHAPTER.13
FFF36H D/A converter mode register (DAM) CHAPTER.13
FFF37H Key return mode register (KRM) CHAPTER.22
FFF38H to FFF3BH External interrupt edge enable registers (EGPO, EGNO, EGP1, EGN1) CHAPTER.21
FFF48H to FFF4BH Serial data registers (SDR10, SDR11) CHAPTER.15
FFF50H to FFF52H IICA related registers (IICAO, [ICSO0, IICF0) CHAPTER.16
FFF54H, FFF55H 16-bit watch error correction register (SUBCUDW) CHAPTER.9
FFF58H to FFF6FH Timer RDe related registers (TRDRGCO, ...) CHAPTER.8
FFF74H to FFF8FH Timer data registers (TDRO02 to TDR07, TDR10 to TDR17) CHAPTER.6
FFF92H to FFFOEH RTC related registers (SEC, ...) CHAPTER.9
FFFAOH to FFFA5H Clock generator related registers (CMC, ...) CHAPTER.5
FFFA8H Reset control flag register (RESF) CHAPTER.24
FFFA9H, FFFAAH LVD related registers (LVIM, LVIS) CHAPTER.26
FFFABH Watchdog timer enable register (WDTE) CHAPTER.11
FFFACH CRC input register (CRCIN) CHAPTER.28
FFFBOH to FFFC6H Flash related registers (FLSEC, ...) CHAPTER.32
FFFDOH to FFFEFH Interrupt related registers (IF2L, ...) CHAPTER.21
FFFFOH to FFFF3H Multiply and accumulation registers (MACRL, MACRH) CHAPTER.35
FFFFEH Processor mode control register (PMC) CHAPTER.3

Note For the access size and reset value of each registers, refer to the corresponding chapters.
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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.

e 1-bit manipulation
Describe the symbol reserved by the assembler for the 1-bit manipulation instruction operand (‘addrl6.bit). This
manipulation can also be specified with an address.

e 8-bit manipulation
Describe the symbol reserved by the assembler for the 8-bit manipulation instruction operand (addrl6). This
manipulation can also be specified with an address.

e 16-bit manipulation
Describe the symbol reserved by the assembler for the 16-bit manipulation instruction operand (‘addr16s). When
specifying an address, describe an even address.

Table 3-6 gives a list of the extended SFRs.

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 (1/2)

Address

Special Function Register (SFR Symbol)

Reference Chapter

FOO016H to FOO6CH

Port related registers (PIORx, PITHLx, PUx, PIMx, POMx, PMCX)

CHAPTER.4

FOO070H to FOO72H

Noise filter registers (NFENO, NFEN1, NFEN2)

CHAPTER.6, 15

FO073H to FOO75H

Input switch registers (ISC, TISO, TIS1)

CHAPTER.6, 21

FOO76H RAM start address setting register (RAMSAR) CHAPTER.3
FOO77H Port mode select register (PMS) CHAPTER.4
FOO78H Invalid memory access detection control register (IAWCTL) CHAPTER.28
FOO79H Interrupt source determination flag register (INTFLGO) CHAPTER.21
FOO7AH Timer input select register 2 (TIS2) CHAPTER.6
FOO07BH LIN channel select register (LCHSEL) CHAPTER.17
FOO7CH Interrupt mask register (INTMSK) CHAPTER.21
FO090H Data flash control register (DFLCTL) CHAPTER.32
FOOAOH, FOOA8H High-speed on-chip oscillator related registers (HIOTRM, HOCODIV) CHAPTER.5
FOOB8H to FOOBDH | Code flash bit error detection function related registers (CFERRCTLR, ...) |CHAPTER.28
FOOCOH to FOOCFH | Flash related registers (FLPMC, ...) CHAPTER.32
FOOD8H to FOODDH | SPM related registers (SPMCTLR, SPOFR, SPUFR) CHAPTER.28
FOOEOH A/D conversion clock control register (ADCKS) CHAPTER.12
FOOFOH Peripheral enable register 0 (PERO) CHAPTER.5
FOOF3H Operation speed mode control register (OSMC)

FOOFEH BCD correction result register (BCDADJ) CHAPTER.34
FO100H to FO164H | SAU related registers (SSROO, ...) CHAPTER.15
FO0180H to FO1FFH | TAU related registers (TCROO, ...) CHAPTER.6
FO200H to FO207H | RAM ECC function related registers (ERADR, ...) CHAPTER.28
FO0220H to FO225H | Port related registers (PSRSEL, PSNZCNTX) CHAPTER.4
F0227H D/A converter mode register 2 (DAM2) CHAPTER.13
F0228H to FO22DH | PWM output delay control registers (PWMDLYO, PWMDLY1, PWMDLY2) |CHAPTER.6, 8
FO230H to F0234H | IICA related registers (IICCTLOO, ...) CHAPTER.16
F0240H to FO243H | Timer RJ related registers (TRJCRO, ...) CHAPTER.7
F0248H to FO24CH | PWMOPA related registers (OPCTLO, ...) CHAPTER.8
FO24EH, FO24FH Thinning control registers (TRDMBKCTL, TRDMBKCMP)

FO250H to FO29BH | Timer RDe related registers (TRDELC, ...)

FO2A0H to FO2A2H | CMP related registers (CMPCTL, CMPSEL, CMPMON) CHAPTER.14
FO2BOH to FO2BFH | AAU related registers (ADTREGQO, ...) (page.O to 2) CHAPTER.27
FO2COH to FO2C7H | Clock generator related registers (PER1, ...) CHAPTER.5
F02C8H RTC clock select register (RTCCL) CHAPTER.9
FO2C9H POR/CLM reset confirmation register (POCRES) CHAPTER.24
FO2CAH STOP status output control register (STPSTC) CHAPTER.23
FO2CCH Clock monitor test register (CLMTES) CHAPTER.28
FO2DOH to FO2EDH |DTC related registers (HDTCCRO, ...) CHAPTER.19
FO2FOH to FO2F3H | Flash memory CRC related registers (CRCOCTL, PGCRCL) CHAPTER.28

FO2F9H to FO2FBH

General-purpose CRC related registers (CRCMD, CRCD)

Note For the access size and reset value of each registers, refer to the corresponding chapters.
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Table 3-6. Extended SFR (2nd SFR) List (2/2)

Address Special Function Register (SFR Symbol) Reference Chapter
FO300H to FO413H | RS-CANFD lite related registers (CONCFGL, ...) CHAPTER.18
FO0420H to FO67FH | RS-CANFD lite related global RAM window registers (page.O to 3)

FO6AO0H to FO6AFH | A/D mirror registers (ADDROM to ADDR7M) CHAPTER.12
FO6BOH to FO6BFH | 12-bit A/D converter related window registers (page.O to 14)

FO6C1H to FOBEEH | RLINS related registers (LWBRO, ...) CHAPTER.17
FO6FOH, FO6F1H Timer RJ counter register 0 (TRJO) CHAPTER.7
FO780H to FO799H | Event output destination select registers (ELSELRX) CHAPTER.20
FO7COH to FO7TD1H |CAN RAM-ECC function related registers (CFDECCTL, ...) CHAPTER.28

Note For the access size and reset value of each registers, refer to the corresponding chapters.
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3.3 Instruction Address Addressing

3.3.1 Relative Addressing

[Function]
Relative addressing stores in the program counter (PC) the result of adding a displacement value included in the
instruction word (signed complement data: —128 to +127 or —32768 to +32767) to the program counter (PC)’s value
(the start address of the next instruction), and specifies the program address to be used as the branch destination.
Relative addressing is applied only to branch instructions.

Figure 3-12. Outline of Relative Addressing

PC Instruction code

OP code

mt_|_/ DISPLACE 8/16 bits

3.3.2 Immediate Addressing

[Function]
Immediate addressing stores immediate data of the instruction word in the program counter, and specifies the program
address to be used as the branch destination.
For immediate addressing, CALL !"addr20 or BR !"addr20 is used to specify 20-bit addresses and CALL !addr16 or
BR 'addri6 is used to specify 16-bit addresses. 0000 is set to the higher 4 bits when specifying 16-bit addresses.

Figure 3-13. Example of CALL !laddr20/BR !laddr20

PC Instruction code

OP code

Low Addr.

High Addr.
Seg Addr.

Figure 3-14. Example of CALL !addr16/BR !addrl6

pc | Pcs | Pcu | PCL Instruction code
T OP code
0000 Low Addr.
High Addr.
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3.3.3 Table Indirect Addressing

[Function]
Table indirect addressing specifies a table address in the CALLT table area (0080H to 00BFH) with the 5-bit immediate
data in the instruction word, stores the contents at that table address and the next address in the program counter
(PC) as 16-bit data, and specifies the program address. Table indirect addressing is applied only for CALLT instructions.
In the RL78 microcontrollers, branching is enabled only to the 64 KB space from 00000H to OFFFFH.

Figure 3-15. Outline of Table Indirect Addressing

OP code
1 High Addr. |
00000000(10 0
L Low Addr.
Table address
Memory
0000

PC PCs | PCu | PCL
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3.3.4 Register Indirect Addressing

[Function]
Register direct addressing stores in the program counter (PC) the contents of a general-purpose register pair
(AX/BC/DE/HL) and CS register of the current register bank specified with the instruction word as 20-bit data, and
specifies the program address. Register indirect addressing can be applied only to the CALL AX, BC, DE, HL, and BR

AX instructions.

Figure 3-16. Outline of Register Indirect Addressing

Instruction code

OP code

Cs p

PC PCs PCH PCL
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3.4 Addressing for Processing Data Addresses
3.4.1 Implied Addressing
[Function]
Instructions for accessing registers (such as accumulators) that have special functions are directly specified with the

instruction word, without using any register specification field in the instruction word.

[Operand format]
Implied addressing can be applied only to MULU X.

Figure 3-17. Outline of Implied Addressing

Instruction code

OP code A register

Memory
(reqister area)

3.4.2 Register Addressing
[Function]
Register addressing accesses a general-purpose register as an operand. The instruction word of 3-bit long is used to

select an 8-bit register and the instruction word of 2-bit long is used to select a 16-bit register.

[Operand format]

Identifier Description
r X,A,C,BED,LH
p AX, BC, DE, HL

Figure 3-18. Outline of Register Addressing

OP code Register

Memory
(register bank area)
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3.4.3 Direct Addressing

[Function]

Direct addressing uses immediate data in the instruction word as an operand address to directly specify the target

address.

[Operand format]

Identifier Description
laddr16 Label or 16-bit immediate data (only the space from FOOOOH to FFFFFH is specifiable)
ES:laddrl6 | Label or 16-bit immediate data (higher 4-bit addresses are specified by the ES register)
Figure 3-19. Example of laddr16
MOV laddri6, A FEEFFH
<1> A

Instruction code

OP-code

Target memory

Low Addr.
<1> »

High Addr.

¢ A 16-bit address <1> in the 64-Kbyte area from
FOOOOH to FFFFFH specifies the target location
(for use in access to the 2nd SFRs etc.).

Memory

Figure 3-20. Example of ES:laddr16

ES:

<1>

laddrl6

<2>

Instruction code

v

FOOOOH

A

Target memory

3

OP-code
Specifies the 7
Low Addr. address in memory
.<2> >
High Addr. X0000H y
Specifies a
64-Kbyte area
ES >

* The ES register <1> specifies a 64-Kbyte area within the

v

overall 1-Mbyte space as the four higher-order bits, X, of
the address range.

e A 16-bit address <2> in the area from X0000H to XFFFFH
and the ES register <1> specify the target location;
this is used for access to fixed data other than
that in mirrored areas.

Memory

FFFFFH

Area from
X0000H to
XFFFFH

00000H
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3.4.4 Short Direct Addressing

[Function]

Short direct addressing directly specifies the target addresses using 8-bit data in the instruction word. This type of
addressing is applied only to the space from FFE20H to FFF1FH.

[Operand format]

Identifier Description

SADDR Label, FFE20H to FFF1FH immediate data, or OFE20H to OFF1FH immediate data
(only the space from FFE20H to FFF1FH is specifiable)

SADDRP Label, FFE20H to FFF1FH immediate data, or OFE20H to OFF1FH immediate data (even address only)
(only the space from FFE20H to FFF1FH is specifiable)

Figure 3-21. Outline of Short Direct Addressing

Instruction code

OP-code
FFF1FH
saddr saddr t
FFE20H

Memory

Remark SADDR and SADDRP are used to describe the values of addresses FE20H to FF1FH with 16-bit immediate
data (higher 4 bits of actual address are omitted), and the values of addresses FFE20H to FFF1FH with 20-bit
immediate data.

Regardless of whether SADDR or SADDRP is used, addresses within the space from FFE20H to FFF1FH are
specified for the memory.
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3.4.5 SFR Addressing
[Function]
SFR addressing directly specifies the target SFR addresses using 8-bit data in the instruction word. This type of

addressing is applied only to the space from FFFOOH to FFFFFH.

[Operand format]

Identifier Description
SFR SFR name
SFRP 16-bit-manipulatable SFR name (even address)

Figure 3-22. Outline of SFR Addressing

Instruction code

FFFFFH
OP-code SFR

t
SFR FFFOOH

Memory
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3.4.6 Register Indirect Addressing

[Function]

Register indirect addressing directly specifies the target addresses using the contents of the register pair specified

with the instru

ction word as an operand address.

[Operand format]

Identifier Description
- [DE], [HL] (only the space from FOOOOH to FFFFFH is specifiable)
- ES:[DE], ES:[HL] (higher 4-bit addresses are specified by the ES register)
Figure 3-23. Example of [DE], [HL]
FFFFFH
A
[DE], [HL]
<1> <1>
Target memory
Instruction code <1> gpecifies the
<1> address in memory v
OP-code rp(HL/DE) >
FOOOOH
e Either pair of registers <1> specifies the target
location as an address in the 64-Kbyte area from
FOOOOH to FFFFFH.
Memory
Figure 3-24. Example of ES:[DE], ES:[HL]
ES: [DE], ES: [HL] FFFFFH
<1> <2> <1> <2> 4
Target memory Area from
Instruction code <2> specifies the 7Y X0000H to
<2> address in memory XFFFFH
OP-code rp(HL/DE) »>
X0000H vy
v <1> Specifies a
<1> )
ES : 64-Kbyte area|
\4
e The ES register <1> specifies a 64-Kbyte area within the 00000H
overall 1-Mbyte space as the four higher-order bits, X, of Memory
the address range.

e Either pair of registers <2> and the ES register <1> specify
the target location in the area from X0000H to XFFFFH.
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3.4.7 Based Addressing

[Function]
Based addressing uses the contents of a register pair specified with the instruction word or 16-bit immediate data as
a base address, and 8-bit immediate data or 16-bit immediate data as offset data. The sum of these values is used to
specify the target address.

[Operand format]

Identifier Description

- [HL + byte], [DE + byte], [SP + byte] (only the space from FOOOOH to FFFFFH is specifiable)

- word[B], word[C] (only the space from FOOOOH to FFFFFH is specifiable)

- word[BC] (only the space from FOOOOH to FFFFFH is specifiable)

- ES:[HL + byte], ES:[DE + byte] (higher 4-bit addresses are specified by the ES register)

- ES:word[B], ES:word[C] (higher 4-bit addresses are specified by the ES register)

- ES:word[BC] (higher 4-bit addresses are specified by the ES register)

Figure 3-25. Example of [SP+byte]

FFFFFH
. A
Instruction code
<1> Target memory
j 2> opeat : Stack area
<2> byte »
Specifies a Y
<1>
stack area R v
SP ~ FOOOOH

e SP (stack pointer) <1> indicates the stack as the target.
« By indicating an offset from the address (top of the
stack) currently pointed to by the stack pointer,
“byte” <2> indicates the target memory (SP + byte). Memory
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Figure 3-26. Example of [HL + byte], [DE + byte]

[HL + byte],

<1> <2>

[DE + byte]

<1> <2>

Instruction code

OP-code

-

<2> Offset

FFFFFH

A

Target memory

<2> byte

<1> Address of
an array

d(HL/DE)

Other data in
the array

» Either pair of registers <1> specifies the address
where the target array of data starts in the 64-Kbyte
area from FOOOOH to FFFFFH.

* “byte” <2> specifies an offset within the array to
the target location in memory.

Target
array
of data

v

FOOOOH

Memory

Figure 3-27. Example of word[B], word[C]

word
<1>

[B],

<2>

word [C]

<1> <2>

Instruction code

Target memory

Y

<2> <2>
OP-code o 1(BIC) Offset
Low Addr. <1> Address of a word
within an array >
High Addr.

¢ “word” <1> specifies the address where the target
array of word-sized data starts in the 64-Kbyte area
from FOOOOH to FFFFFH.

¢ Either register <2> specifies an offset within the
array to the target location in memory.

Memory

FFFFFH

A

Array of
word-sized
data

v

FOOOOH
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Figure 3-28. Example of word[BC]

word  [BC] FFFFFH
<1> <2> A
Instruction code Target memory \',A\vgijy-;)ifzed
<2> <2> Offset A data
OP-code rp(BC)
Address of a word %
I <1>LOW Addr. B <1> \ithin an array v
High Addr. - FOOOOH
e “word” <1> specifies the address where the target
array of word-sized data starts in the 64-Kbyte area
from FOOOOH to FFFFFH.
e A pair of registers <2> specifies an offset within Memory
the array to the target location in memory.
Figure 3-29. Example of ES:[HL + byte], ES:[DE + byte]
ES: [HL + byte], ES: [DE + byte]
<1> <2>  <3> <1> <2> <3>
) XFFFFH
Instruction code
<Z>
OP-code 2 Target memory Z?:g;t
ﬁ <3> Offset 4 of data
<3> byte <2> Address of oM -
an array er data in
rp(HL/DE) the array
X0000H 1 X0000H
Ry .
<1> <1> | Specifies a
| 64-Kbyte area
ES . >
e The ES register <1> specifies a 64-Kbyte area within the Memory

overall 1-Mbyte space as the four higher-order bits, X,
of the address range.

e Either pair of registers <2> specifies the address where
the target array of data starts in the 64-Kbyte area
specified in the ES register <1>.

* “byte” <3> specifies an offset within the array to the target
location in memory.
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Figure 3-30. Example of ES:word[B], ES:word[C]

ES: word [B], ES: word [C]

<1> 2> <3> 1> <2> 3>

Instruction code <3>

Target memory
OP-code /_L_' <B>0ffset &
P ML) e

| <2>w Address of a word within an array :
High Addr.

X0000H ]

1> t Specifies a
< <1> p

64-Kbyte area

Memory
e The ES register <1> specifies a 64-Kbyte area within the overall

1-Mbyte space as the four higher-order bits, X, of the address range.
¢ “word” <2> specifies the address where the target array of word-sized
data starts in the 64-Kbyte area specified in the ES register <1>.
* Either register <3> specifies an offset within the array to the target
location in memory.

Figure 3-31. Example of ES:word[BC]

ES: word [BC]

<l> <2> <3>

Instruction code Target memory

<3> <3>
OP-code — | D(BC) Offset 1
<2> y
R <2>Lw—j Address of a word within an array
High Addr. X0000H ]
By -
<1> Specifies a

P <1>
64-Kbyte area
ES [— Y >

Memory
e The ES register <1> specifies a 64-Kbyte area within the overall

1-Mbyte space as the four higher-order bits, X, of the address range.
e “word” <2> specifies the address where the target array of word-sized
data starts in the 64-Kbyte area specified in the ES register <1>.
¢ A pair of registers <3> specifies an offset within the array to the target
location in memory.

XFFFFH
Array of

word-sized
data

X0000H

XFFFFH
Array of

word-sized
data

X0000H
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3.4.8 Based Indexed Addressing

[Function]

Based indexed addressing uses the contents of a register pair specified with the instruction word as the base address,
and the content of the B register or C register similarly specified with the instruction word as offset address. The sum

of these values is used to specify the target address.

[Operand format]

Identifier Description
- [HL+B], [HL+C] (only the space from FOOOOH to FFFFFH is specifiable)
- ES:[HL+B], ES:[HL+C] (higher 4-bit addresses are specified by the ES register)
Figure 3-32. Example of [HL+B], [HL+C]
[HL+B], [HL+C]
<1> <2> <1> <2> EEFFEH
A
) Target
Instruction code 5 Target memory array
<Z> Offset ¥ f dat
OP-code = r(B/C) > ot data
2 <1> Qg(gﬁgs of % Other data in
rp(HL) y the array v
FOOOOH
e A pair of registers <1> specifies the address where the target
array of data starts in the 64-Kbyte area from FOOOOH to FFFFFH.
o Either register <2> specifies an offset within the array to the
target location in memory. Memory
Figure 3-33. Example of ES:[HL+B], ES:[HL+C]
ES: [HL+B], ES:[HL+C]
<1> <2> <3> <1> <2> <3>
XFFFFH
<3> Target memory Z?rragft
<3> Offset 4 f dat
Instruction code 5\ r(B/C) g - ordala
ress o
<2> <2> 1 Other data in
OP-code ——| rp(HL) an array the array
<3> byte X0000H X0000H
i Specifies a
<1> <1> 64-Kbyte area
ES - >
* The ES register <1> specifies a 64-Kbyte area within the overall
1-Mbyte space as the four higher-order bits, X, of the address range. M
¢ A pair of registers <2> specifies the address where the target array emory

of data starts in the 64-Kbyte area specified in the ES register <1>.
* Either register <3> specifies an offset within the array to the
target location in memory.
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3.4.9 Stack Addressing

[Function]
The stack area is indirectly addressed with the stack pointer (SP) contents. This addressing is automatically employed
when the PUSH, POP, subroutine call, and return instructions are executed or the register is saved/restored upon
generation of an interrupt request.
Only the internal RAM area can be set as the stack area.

[Operand format]

Identifier Description

- PUSH PSW AX/BC/DE/HL
POP PSW AX/BC/DE/HL
CALL/CALLT

RET

BRK

RETB
(Interrupt request generated)

RETI

Each stack operation saves or restores data as shown in Figures 3-34 to 3-39.

Figure 3-34. Example of PUSH rp

PUSH rp
<1> <2>
. <1> SP .
Instruction code /\-/v SP-1 | Higher-order byte of rp Stack
 <3>SP -2 ], Lower-order byte of rp ackarea

OP-code <2> W

P FOOOOH

» Stack addressing is specified <1>.

» The higher-order and lower-order bytes of the pair of registers
indicated by rp <2> are stored in addresses SP - 1 and SP - 2,
respectively.

* The value of SP <3> is decreased by two (if rp is the program
status word (PSW), the value of the PSW is stored in SP - 1
and 0O is stored in SP -2).

Memory

RO1UH0944EJ0100 Rev.1.00
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Figure 3-35. Example of POP

POP rp

<1> <2>

SP+2
<1> SP >

Instruction code SP+1 (SP+1)
/\/ SP (SP)

Stack area
OP-code <> ‘SP/~\/
p FOOOOH
e Stack addressing is specified <1>.
e The contents of addresses SP and SP + 1 are stored in the
lower-order and higher-order bytes of the pair of registers
indicated by rp <2>, respectively. Memory
e The value of SP <3> is increased by two (if rp is the program
status word (PSW), the content of address SP + 1 is stored in
the PSW).
Figure 3-36. Example of CALL, CALLT
CALL
<1>
A
; SP
Instruction code <1> SP-1 00H
/1/' SP-2 < PC19 - PC16 Stack area
OP-code sp-3 A, PCi5-PC8
sp |$8>SP-4/ 1y PC7-PCO
v
<2> FOOO0OH
PC

e Stack addressing is specified <1>. The value of the program
counter (PC) changes to indicate the address of the instruction
following the CALL instruction.

* OOH, the values of PC bits 19 to 16, 15 to 8, and 7 to O are stored
in addresses SP - 1, SP - 2, SP - 3, and SP - 4, respectively <2>.

¢ The value of the SP <3> is decreased by 4.

Memory
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Figure 3-37. Example of RET

RET
<1>
Sp ) SP+4
Instruction code <1> SP+3 (SP + 3)
—\_, SP +2 (SP +2)
OP-code sP+1 (SP+1)
<3>
)SP/\SP/ =
'/%
PC
e Stack addressing is specified <1>.
¢ The contents of addresses SP, SP + 1, and SP + 2 are stored M
in PC bits 7to 0, 15 to 8, and 19 to 16, respectively <2>. emory
e The value of SP <3> is increased by four.
Figure 3-38. Example of Interrupt, BRK
Instruction code SP sp-1 | % pPsw
<1> SP-2 « PC19-PCl16
OP-code SP-3 PC15 - PC8
SP-4 -
or sp |8 PC7 - PCO
Interrupt
<2>
PC
e Stack addressing is specified <1>. In response to a BRK
Memory

instruction or acceptance of an interrupt, the value of the
program counter (PC) changes to indicate the address of
the next instruction.

e The values of the PSW, PC bits 19to 16, 15to 8,and 7to 0
are stored in addresses SP -1, SP -2, SP - 3, and SP - 4,
respectively <2>.

* The value of the SP <3> is decreased by 4.

Stack area

FOOOOH

Stack area

FOO00OH
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Figure 3-39. Example of RETI, RETB

RETI, RETB
<1> PSW le——— |
~
sp |k SP+4 <
Instruction code <1> SP+3 (SP + 3)
SP +2 (SP +2)
op-code (L~ SP+1 (SP+1)
M
PC
e Stack addressing is specified <1>.

e The contents of addresses SP, SP + 1, SP + 2, and SP + 3
are stored in PC bits 7 to 0, 15 to 8, 19 to 16, and the PSW,
respectively <2>.

e The value of SP <3> is increased by four.

Memory

Stack area

v

FOOOOH
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3.5 Register Descriptions

Table 3-7. Register Configuration

Address Register Name Symbol After Reset Access Size
FO076H RAM start address setting register RAMSAR EFH 8
FO078H Invalid memory access detection control register IAWCTL O00H 8
FFFFEH Processor mode control register PMC O0H 1,8

Remark See 3.1.2 Mirror Area for the processor mode control register (PMC).
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3.5.1 RAM Guard Function
This RAM guard function is used to protect data in the specified memory space.
If the RAM guard function is specified, writing to the specified RAM space is disabled, but reading from the space can be
carried out as usual. The area used as the stack must not be a target of the RAM guard function.

<Control register>

(1) Invalid Memory Access Detection Control Register (IAWCTL)

This register is used to control the detection of invalid memory access and RAM/SFR guard function.
GRAML1 and GRAMO bits are used in RAM guard function.

The IAWCTL register can be set by an 8-bit memory manipulation instruction.

Reset signal generation clears this register to O0H.

Figure 3-40. Format of Invalid Memory Access Detection Control Register (IAWCTL)

Address: FOO78H  After reset: 00H R/W

Symbol

6

5 4 3 2 1 0

IAWCTL

0

GRAM1 GRAMO 0 GPORT GINT GCsC

Invalid memory access detection control bit

Disable the detection of invalid memory access.

Enable the detection of invalid memory access.

GRAMO RAM guard space N°t
0 Disabled. RAM can be written to.
1 The 128 bytes of space starting at the start address in the RAM specified with RAMSAR
register.
0 The 256 bytes of space starting at the start address in the RAM specified with RAMSAR
register.
1 The 512 bytes of space starting at the start address in the RAM specified with RAMSAR

register.

Note The RAM start address differs depending on the size of the RAM provided with the product. And It can

be set with RAMSAR register. When setting GRAM* bits in IAWCTL register, set the RAMSAR register
before that.
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(2) RAM Start Address Setting Register (RAMSAR)

Change to allow the user to select RAM start address. The RAMSAR registers to be added are shown below.
The RAMSAR register can be set by an 8-bit memory manipulation instruction.

Figure 3-41. Format of RAM Start Address Setting Register (RAMSAR) Not©

Address: FOO76H  After reset: EFH R/W

Symbol 7 6 5 4 3 2 1 0
RAMSAR RAMSAR[7:0]
Bit Bit Name Bit Description

7-0 | - RAM start address setting bits [Setting range: 9FH to FDH]
These bits set bit 15 to bit 8 of the RAM start address.

For example, when 9FH is set: RAM guard start address = FOFOOH

Note = RAMSAR register can be written only once after reset release. If the value is set, access the RAM after an interval

of 2 clocks or more.

Table 3-8. RAM Guard Function Setting Example

RAMSAR register Now IAWCTL.GRAM[1:0] bits Valid RAM Area RAM Guard Space
9FH 01B (128 bytes) FOFOOH to FFEFFH FOFOOH to FOF7FH
10B (256 bytes) (24KB) FOFOOH to FOFFFH

11B (512 bytes) FOFOOH to FAOFFH

AFH 01B (128 bytes) FAFOOH to FFEFFH FAFOOH to FAF7FH
10B (256 bytes) (20KB) FAFOOH to FAFFFH

11B (512 bytes) FAFOOH to FBOFFH

CFH 01B (128 bytes) FCFOOH to FFEFFH FCFOOH to FCF7FH
10B (256 bytes) (12KB) FCFOOH to FCFFFH

11B (512 bytes) FCFOOH to FDOFFH

DFH 01B (128 bytes) FDFOOH to FFEFFH FDFOOH to FDF7FH
10B (256 bytes) (8KB) FDFOOH to FDFFFH

11B (512 bytes) FDFOOH to FEOFFH

EFH 01B (128 bytes) FEFOOH to FFEFFH FEFOOH to FEF7FH
10B (256 bytes) (4KB) FEFOOH to FEFFFH

11B (512 bytes) FEFOOH to FFOFFH

Note  Be sure to set it within the memory range of the product to be used.
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3.5.2 SFR Guard Function
This SFR guard function is used to protect data in the control registers used by the port function, interrupt function, clock
control function, and voltage detector.
If the SFR guard function is specified, writing to the specified SFRs is disabled, but reading from the SFRs can be carried

out as usual.

<Control register>

(1) Invalid Memory Access Detection Control Register (IAWCTL)

This register is used to control the detection of invalid memory access and RAM/SFR guard function.
GPORT, GINT and GCSC bits are used in SFR guard function.

The IAWCTL register can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to O0OH.

Figure 3-42. Format of Invalid Memory Access Detection Control Register (IAWCTL)

Address: FOO78H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
IAWCTL IAWEN 0 GRAM1 GRAMO 0 GPORT I GINT I GCsC
IAWEN Invalid memory access detection control bit
0 Disable the detection of invalid memory access.
1 Enable the detection of invalid memory access.
GPORT Port function SFR guard control bit
0 Disabled. Control registers of port function can be read or written to.
1 Enabled. Writing to control registers of port function is disabled. Reading is enabled.
[Guarded SFR] PMxx, PUxx, PIMxx, POMxx, PMCxx, PITHLxx, PIORx No®
GINT Interrupt function SFR guard control bit
0 Disabled. Registers of interrupt function can be read or written to.
1 Enabled. Writing to registers of interrupt function is disabled. Reading is enabled.
[Guarded SFR] IFxx, MKxx, PRxx, EGPx, EGNx
GCSsC Clock control function SFR guard control bit
0 Disabled. Control registers of clock control function and voltage detector can be read or written to.
1 Enabled. Writing to control registers of clock control function and voltage detector is disabled. Reading
is enabled.
[Guarded SFR] CMC, CSC, OSTS, CKC, PERx, OSMC, LVIM, LVIS, CANCKSEL, LINCKSEL,
CKSEL, PLLCTL, MDIV, RTCCL, POCRES, STPSTC, CLMTES, ADCKS

Note  Pxx (Port register) is not guarded.
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4.1 Port Functions

CHAPTER 4 PORT FUNCTIONS

Pin I/O buffer power supplies depend on the product. The relationship between power supplies and the pins is shown in
table 4-1. EVooindicates EVooo and EVoba.

(1) 32-pin, 48-pin products

(2) 64-pin products

(3) 80-pin products

(4) 100-pin products

Table 4-1. Pin 1/O Buffer Power Supplies

Power Supply Corresponding Pins
Vop All pins
Power Supply Corresponding Pins
EVopo Port pins other than P33, P34, P80 to P87, P90 to P96, P121 to
P124, and P137
Vob e P33, P34, P80 to P87, P90 to P96, P121 to P124, and P137
* Pins other than port pins
Power Supply Corresponding Pins
EVooo Port pins other than P33, P34, P80 to P87, P90 to P97, P121 to
P124, and P137
Voo e P33, P34, P80 to P87, P90 to P97, P121 to P124, and P137
* Pins other than port pins
Power Supply Corresponding Pins

EVooo, EVob1

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

Voo

e P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124,
and P137

o Pins other than port pins

The RL78/F23 and RL78/F24 microcontrollers are provided with digital I/O ports, which enable variety of control

operations.

In addition to the function as digital I/O ports, these ports have several alternate functions. For details of the alternate
functions, see CHAPTER 2 PIN FUNCTIONS.
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4.2 Port Configuration

Ports include the following hardware.

Table 4-2. Port Configuration

Item

Configuration

Control registers

e Port mode registers (PMO, PM1, PM3 to PM10, PM12, PM14, PM15)

e Port registers (PO, P1, P3to P10, P12 to P15)

e Pull-up resistor option registers (PUO, PU1, PU3 to PU7, PU10, PU12, PU14, PU15)
e Port input mode registers (PIM1, PIM3, PIM5 to PIM7, PIM12)

o Port output mode registers (POM1, POM3, POM6, POM7, POM12)

e Port mode control registers (PMC3, PMC7 to PMC10, PMC12)

o Peripheral I/O redirection registers (PIORO to PIOR9)

e Port input threshold control registers (PITHL1, PITHL3 to PITHL7, PITHL10, PITHL12,
PITHL15)

e Port output slew rate select register (PSRSEL)
o SNOOZE status output control registers 0 to 3 (PSNZCNTO to PSNZCNT3)
e Port mode select register (PMS)

Port

e 32-pin products

Total: 28 (CMOS I/0: 25, CMOS input: 3)
® 48-pin products

Total: 44 (CMOS I/0: 38, CMOS input: 5, CMOS output: 1)
e 64-pin products

Total: 58 (CMOS I/0: 52, CMOS input: 5, CMOS output: 1)
e 80-pin products

Total: 74 (CMOS 1/0: 68, CMOS input: 5, CMOS output: 1)
¢ 100-pin products

Total: 92 (CMOS I/0O: 86, CMOS input: 5, CMOS output: 1)
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Caution Most of the following descriptions in this chapter use the 100-pin products as an example.

4.2.1 Port0

Port 0 is an I/O port with an output latch. Port 0 can be set to the input mode or output mode in 1-bit units using port
mode register 0 (PM0). When the P00 to P03 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 0 (PUO).

This port can also be used for timer I/O, real-time clock correction clock output, and external interrupt request input.

Reset signal generation sets this port to input mode.

Table 4-3. Settings of Registers When Using Port 0

Pin Name PMOx Alternate Function Setting
Name 110
P00 Input 1 X
Output 0 (TOO05 output = Q) Notel
PO1 Input 1 x
Output 0 (TOO04 output = Q) Note
P02 Input 1 x
Output 0 (TOO06 output = Q) Note
P03 Input 1 x
Output 0 (RTC1HZ output = Q) Nete 2

Important To use the port O as a general-purpose port, set the alternate pin function output to the level
indicated by the Alternate Function Setting When Using Pin as Port.

Notes 1. When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state (m =0, 1, n =0 to 7). Alternatively, assign the corresponding function to another pin by peripheral I/O
redirection registers (PIOR1, 3, 9).

2. When a pin sharing the output (1-Hz) function of the RTC1HZ pin is to be used as a general-purpose port
pin, the RCLOEL1 bit of the real-time clock control register 0 (RTCCO) must have the same setting as its
initial value. Alternatively, assign the corresponding function to another pin by peripheral I/O redirection
register (PIORS8).

Remarks x: Don't care

PMOXx: Port mode register 0
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For example, Figures 4-1 to 4-4 show block diagrams of port 0 for 100-pin products.

Figure 4-1. Block Diagram of POO

EVDD

™A WRpy
PUO
O PUOO
P-ch
Alternate function
INTPY/(TIO5)
RD
| 5 o<}—o@—
S | 8
)
" n
3 WReporT
© PO
£
Q
E & o”t%’é(')amh L © POO/INTPY/
(TIO5)/(TOO5)
WRem
PMO
S PMO0
WRewns
PMS
© PMSO
Alternate function
(TOO05)
N
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO:  Port mode register 0
PMS:  Port mode select register
RD: Read signal
WRxx:  Write signal
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Figure 4-2. Block Diagram of PO1
EVpo

PUO

© PUO1
P-ch

Alternate function
(TI04)

Selector

WRporT

PO

Output latch
~ PO1

L © PO1/(TI04)/(TO04)

Internal bus

B
<Jog
Y

WRem
PMO

PMO1

¢

WRewms
PMS

S PMS0

Alternate function
(TOO04)

PO: Port register 0

PUO: Pull-up resistor option register 0
PMO:  Port mode register O

PMS:  Port mode select register

RD: Read signal

WRxx:  Write signal

120
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Figure 4-3. Block Diagram of P02
EVpo

PUO

© PUO02
P-ch

Alternate function
(TI06)

Selector

WRporT

PO

Output latch
~ P02

L © P02/(TI06)/(TO06)

Internal bus

B
<Jog
Y

WRem
PMO

PMO02

¢

WRewms
PMS

S PMS0

Alternate function
(TOO06)

PO: Port register 0

PUO: Pull-up resistor option register 0
PMO:  Port mode register O

PMS:  Port mode select register

RD: Read signal

WRxx:  Write signal
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Figure 4-4. Block Diagram of P03

EVoo

M WRpy
PUO
O PUO3
b—l P-ch
RD
L | S O<| O<| |
)
" 0
3 WReporT
B PO
IS
Q
= & O“t%g;amh } >—| i——@ PO3/(RTCLHZ)
WRem
PMO
S PMO03
WRepws
PMS
O PMS0
Alternate function
(RTC1HZ)
N
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO:  Port mode register O
PMS:  Port mode select register
RD: Read signal
WRxx:  Write signal
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4.2.2 Portl

Port 1 is an 1/O port with an output latch. Port 1 can be set to the input mode or output mode in 1-bit units using port
mode register 1 (PM1). When the P10 to P17 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 1 (PU1).

Input to the P10, P11, P13, P14, P16, and P17 pins can be specified through a normal input buffer or a TTL input buffer

in 1-bit units using port input mode register 1 (PIM1).

Output from the P10 to P17 pins can be specified as N-ch open-drain output (EVob tolerance) in 1-bit units using port

output mode register 1 (POM1).

Input to the P10, P11, P13, P14, P16, and P17 pins can be specified through an input buffer in 1-bit units using the port

input threshold control register 1 (PITHL1).

This port can also be used for data 1/0 and clock 1/O for serial interfaces (simplified IIC, CSI, and UART), serial data 1/0
for LIN, serial data I/O for CAN, real-time clock correction clock output, programming UART I/O, timer 1/O, external interrupt
request input, and SNOOZE status output.

Reset signal generation sets this port to input mode.

Table 4-4. Settings of Registers When Using Port 1 (1/2)

Pin name PM1x PIM1x POM1x PITHL1x Alternate Function Setting Remarks
Name I/0
P10 Input 1 0 x 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X X X TTL input
Output 0 x 0 x SCK10/SCL10 output = 1 Nte1|  CMOS output
x 1 x TO13 output = 0 N2 N-ch O.D output
TRJOO output = Q Note3
LTXD1 output = 1 Note8
CTXDO output = 1 Noted
P11 Input 1 0 x 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 x X X TTL input
Output 0 x 0 x SDA10 output = 1 Note1 CMOS output
N 1 x TO12 output = 0 Note2 N-ch O.D output
(TRDIOBO output = Q) Notes
P12 Input 1 - X - x
Output 0 - 0 - TO11 output = 0 Note2 CMOS output
— 1 — S0O10/TxD1 output = 1 Note 1 N-ch O.D output
SNZOUT3 output = 0 Note?
(TRDIODO output = Q) Nte5

(Notes and Remarks are listed on the next page of Table 4-4. Settings of Registers When Using Port 1 (2/2).)
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Table 4-4. Settings of Registers When Using Port 1 (2/2)

Pin name PM1x PIM1x POM1x PITHL1x Alternate Function Setting Remarks
Name I/0
P13 Input 1 0 x 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X X X TTL input
Output 0 x 0 x TRDIOAO output = 0 Notes CMOS output
x 1 x SDAO1 output = 1 Nete? N-ch O.D output
TOO04 output = Q Note2
LTXDO output = 1 Note8
P14 Input 1 0 X 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X X X TTL input
Output 0 x 0 x TRDIOCO output = Q Netes 4.5 CMOS output
X 1 X SCKO01/SCL01 output =1 Note 1 N-ch O.D output
TOO06 output = 0 Nete2
P15 Input 1 — X - X
Output 0 - 0 - TRDIOAL output = Q Notes CMOS output
- 1 - TOO5 output = 0 M'e? N-ch O.D output
SO00/TXDO0 output = 1 Notel
RTC1HZ output = QN6
(TRDIOAO output = Q) Notes
P16 Input 1 0 X 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X X X TTL input
Output 0 x 0 x SDAOQO output = 1 Notel CMOS output
x 1 x TRDIOC1 output =0 "*** | N-ch O.D output
TOO02 output = 0 Note2
P17 Input 1 0 x 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 1 X X X TTL input
Output 0 x 0 x TRDIOB1 output = Q Notes CMOS output
X 1 x SCKO00/SCLOO0 output =1 ™'** | N_ch O.D output
TOO0O output = 0 Nte2
(Notes and Remarks are listed on the next page.)
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Important To use the port 1 as a general-purpose port, set the alternate pin function output to the level
indicated by the Alternate Function Setting When Using Pin as Port.

Notes 1. When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn and
CKOmn bits of the serial output register m (SOm), the SOEmn bit of the serial output enable register m
(SOEm), and the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target
unit and channel must have the same setting as its initial value (m =0, 1, n = 0, 1). Alternatively, assign the
corresponding function to another pin by peripheral I/O redirection registers (PIOR4, 9).

2. When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state (m =0, 1, n = 0 to 7). Alternatively, assign the corresponding function to another pin by peripheral I/O
redirection registers (PIOR1, 3, 9).

3.  When a pin sharing the timer output function of the timer RJ is to be used as a general-purpose port pin,
the bit 2 (TOENA) of the timer RJ I/O control register 0 (TRJIOCO) must have the same setting as its initial
value.

4.  When the SNOOZE status output is in use, output from TRDIOCO is stopped.

5.  When a pin sharing a timer RDe function is to be used as a general-purpose port pin, the target bit for
TRDIOIj pin output control in the timer RDe output master enable register 1 (TRDOER1) must have the
same setting as its initial value (i = A, B, C, D, j = 0, 1). Alternatively, assign the corresponding function to
another pin by peripheral 1/O redirection registers (PIOR4, 9).

6. When a pin sharing the output (1-Hz) function of the RTC1HZ pin is to be used as a general-purpose port
pin, the RCLOEL1 bit of the real-time clock control register 0 (RTCCO) must have the same setting as its
initial value. Alternatively, assign the corresponding function to another pin by peripheral I/O redirection
register (PIORS).

7. When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENTY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value. Alternatively, assign the corresponding function to another
pin by peripheral I/O redirection register (PIOR®6).

8. When a pin sharing the serial data output function of the LIN is to be used as a general-purpose port pin,
operation of the corresponding LIN must be stopped. Alternatively, assign the corresponding function to
another pin by peripheral 1/O redirection registers (PIOR4, 9).

9.  When a pin sharing the serial data output function of the CAN is to be used as a general-purpose port pin,
operation of the corresponding CAN must be stopped. Alternatively, assign the corresponding function to
another pin by peripheral 1/0O redirection register (PIOR4).

Remarks x: Don't care
PMi1x:  Port mode register 1
PIM1x:  Port input mode register 1
POM1x: Port output mode register 1
PITHL1x: Port input threshold control register 1
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Figures 4-5 to 4-12 show block diagrams of port 1 for 100-pin products.

Figure 4-5. Block Diagram of P10

M\
WRpmHL
PITHL1
& PITHL10
WRpim
PIM1
&S PIM10 EVpp
WRpy
PU1
PU10 ‘ |
I P-ch
! CMOS
(Schmittl)
Alternate function
I p
RD cMos
(Schm it3)
S O—
b ; HE
» 7]
3 TTL
% WRporT
g P1 /i
Q
= A Output latch P10/TI13/TO13/
N
P10 ] @ TRJOO0/SCK10/
SCL10/LTXD1/
WRpom CTXDO
POM1
D POM10
WRem
PM1
& PM10
WRpums
PMS
S PMS0
Alternate function
SCK10/SCL10
/LTXD1/CTXDO
Alternate function
TO13/TRIO0
N
P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

PIM1: Port input mode register 1

POML1: Port output mode register 1

PMS:  Port mode select register

PITHLZ: Port input threshold control register 1
RD: Read signal

WRxx:  Write signal

(Cautions are listed on the next page.)
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Cautions 1. The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.

2. When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current
consumption.
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Figure 4-6. Block Diagram of P11

M\
WRpimHL
PITHL1
& PITHL11
WRpim
PIM1
b PIM11 EVoo
WRpy
PU1
a PU11 ‘ |
I P-ch
' CMOS
(Schmittl)
Alternate function O—
I p
RD cMOs
(Schm itt3)
S O—1
5 | : ]
@ n
3 TTL
= WRporT
©
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L
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WRpom (TRDIOBO)
POM1
e POM11
WRem
PM1
& PM11
WRpms
PMS
S PMSO
Alternate function
SDA10
Alternate function
TO12/(TRDIOBO)
N
P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

PIM1: Port input mode register 1

POM1: Port output mode register 1

PMS: Port mode select register

PITHLZ: Port input threshold control register 1
RD: Read signal

WRxx:  Write signal

(Cautions are listed on the next page.)
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Cautions 1. The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.

2. When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current
consumption.
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Figure 4-7. Block Diagram of P12

M\ EVop
WRey
PU1
& PU12
— 3 P-ch
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RD
L, s <<
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O I <@
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§ n
= WReporT
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= 1 Output latch P12/TI11/TO11/
S P12 | © INTP5/SO10
WReon m TXD1/SNZOUT3/
TRDIODO)
POM1 — (
S POM12
WRew
PM1
S PM12
WRems
PMS
O PMSO
Alternate function
SO10/TXD1
N Alternate function
TO11/SNZOUT3
/(TRDIODO)
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
POM1: Port output mode register 1
PMS: Port mode select register
RD: Read signal
WRxx:  Write signal
Caution The input buffer is enabled even if the pin is operating as an output when the N-ch open drain

output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.
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Figure 4-8. Block Diagram of P13
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PM1
S PM13
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Alternate function
SDAOL/LTXDO
Alternate function
TRDIOAO/TO04
~
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
PIM1: Port input mode register 1
POML1: Port output mode register 1
PMS:  Port mode select register
PITHLZ: Port input threshold control register 1
RD: Read signal
WRxx:  Write signal

(Cautions are

listed on the next page.)

P13/TI04/TO04/
—©O) TRDIOAO/TRDCLKO/
S101/SDAOL/LTXDO
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Cautions 1. The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.

2. When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current
consumption.
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Figure 4-9. Block Diagram of P14

M\
WRpimHL
PITHL1
oD PITHL14
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WRpom
POM1
& POM14
WRem
PM1
o) PM14
WRpms
PMS
S PMSO
Alternate function
SCKO01/SCLO1
Alternate function
TOO06/TRDIOCO

P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

PIM1: Port input mode register 1

POML1: Port output mode register 1

PMS:  Port mode select register

PITHLZ: Port input threshold control register 1
RD: Read signal

WRxx:  Write signal

(Cautions are listed on the next page.)
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Cautions 1. The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.

2. When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current
consumption.
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Figure 4-10. Block Diagram of P15

M\ EVop
WRey
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O PU15 . >: | b-ch
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3
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I= & Output latch | TRDIOA1/(TRDIOAOQ)/
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WRepom TXDO/TOOLTXD/
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S POM15
WRewm
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S PM15
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© PMSO
Alternate function
TXD0/SO00
~_/ Alternate function
TOO5/TRDIOAL
IRTC1HZ/(TRDIOAO)
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
POM1: Port output mode register 1
PMS: Port mode select register
RD: Read signal
WRxx:  Write signal
Caution The input buffer is enabled even if the pin is operating as an output when the N-ch open drain

output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is

intermediate.
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PITHL1

PITHL16

Figure 4-11. Block Diagram of P16
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RD:
WRxx:

(Cautions are listed on the next page.)

¢

PMSO

Alternate function
SDA00

Alternate function
TOO02/TRDIOC1

Port register 1

Pull-up resistor option register 1
Port mode register 1

Port input mode register 1

Port output mode register 1
Port mode select register

Port input threshold control register 1

Read signal
Write signal

P16/T102/TO02/

_@ TRDIOC1/SI00/

SDAO0/RXDO/
TOOLRXD
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Cautions 1. The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.

2. When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current
consumption.
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Figure 4-12. Block Diagram of P17
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S PMSO
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SCKO00/SCL00
Alternate function
TOO0/TRDIOB1
N
P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

PIM1: Port input mode register 1

POML1: Port output mode register 1

PMS: Port mode select register

PITHL1: Port input threshold control register 1
RD: Read signal

WRxx:  Write signal

(Cautions are listed on the next page.)
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Cautions 1. The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.

2. When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current
consumption.
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4.2.3 Port 3

Port 3 is an I/O port with an output latch. Port 3 can be set to the input mode or output mode in 1-bit units using port
mode register 3 (PM3). When the P30 to P32 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 3 (PU3).

Input to the P30 pin can be specified through a normal input buffer or a TTL input buffer in 1-bit units using port input
mode register 3 (PIM3). For the P30 pin input, the threshold of the input buffer can be specified in 1-bit units using the port
input threshold control register 3 (PITHL3).

Output from the P32 pin can be specified as N-ch open-drain output (EVob tolerance) in 1-bit units using port output mode
register 3 (POMS3).

This port can also be used for external interrupt request input, timer 1/O, serial interface slave select input, data output
for serial interfaces (CSI), SNOOZE status output, and STOP status output.

P33 and P34 can also be used for A/D converter analog input and reference voltage input (+side and — side).

To use P33/ANI6 and P34/ANI7 as digital input pins, set them in the digital I/O mode by using the port mode control
register 3 (PMC3) and in the input mode by using the PM3 register.

To use P33/ANI6 and P34/ANI7 as digital output pins, set them in the digital I/O mode by using the port mode control
register 3 (PMC3) and in the output mode by using the PM3 register.

To use P33/ANI6 and P34/ANI7 as analog I/O pins, set them in the analog /0O mode by using the port mode control
register 3 (PMC3) and in the input mode by using the PM3 register.

Reset signal generation sets P30 to P32 to input mode and P33/ANI6 and P34/ANI7 to analog input mode.

Table 4-5. Settings of Registers When Using Port 3 (P30 to P32)

Pin name PM3x PIM3x POM3x PITHL3x Alternate Function Setting Remarks
Name lfe]
P30 Input 1 0 - 0 X CMOS input
(Schmittl
input)
- 1 CMOS input
(Schmitt3
input)
1 - x x TTL input
Output 0 x - x TRDIOD1 output = 0 Note?

TOO1 output = Q Note2
SNZOUTO output = Q Note3

P31 Input 1 - - - X

Output 0 - - - TO14 output = 0 Note2

STOPST output = Q Note4

P32 Input 1 - X - X

Output 0 - 0 - TO16 output = Q Note2 CMOS output

1 (SO11 output = 1) Netes N-ch O.D
output
(Notes and Remarks are listed on the next page.)
RO1UH0944EJ0100 Rev.1.00 140

Nov 30, 2022 RENESAS



RL78/F23, F24

CHAPTER 4 PORT FUNCTIONS

Important To use the port 3 as a general-purpose port, set the alternate pin function output to the level

Notes 1.

Remarks x:

indicated by the Alternate Function Setting When Using Pin as Port.

When a pin sharing a timer RDe function is to be used as a general-purpose port pin, the target bit for
TRDIOij pin output control in the timer RDe output master enable register 1 (TRDOER1) must have the
same setting as its initial value (i= A, B, C, D, j =0, 1). Alternatively, assign the corresponding function to
another pin by peripheral 1/0O redirection registers (PIOR4, 9).

When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state (m =0, 1, n =0 to 7). Alternatively, assign the corresponding function to another pin by peripheral 1/0
redirection registers (PIOR1, 3, 9).

When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTEN?7 bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value. Alternatively, assign the corresponding function to another
pin by peripheral I/O redirection register (PIOR6).

When a pin sharing the STOP status output function is to be used as a general-purpose port pin, the
STPOEN bit of the STOP status output control register (STPSTC) must have the same setting as its initial
value. Alternatively, assign the corresponding function to another pin by STPSEL bit in the STPSTC
register.

When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn and
CKOmn bits of the serial output register m (SOm), the SOEmn bit of the serial output enable register m
(SOEm), and the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target
unit and channel must have the same setting as its initial value (m =0, 1, n = 0, 1). Alternatively, assign the
corresponding function to another pin by peripheral I/O redirection registers (PIOR4, 9).

Don't care
PM3x:
PIM3x:
POM3Xx:

Port mode register 3
Port input mode register 3
Port output mode register 3

PITHL3x: Port input threshold control register 3

Table 4-6. Setting Functions of P33/ANI6 and P34/ANI7 Pins

PMC3 Register

PM3 Register

ADANSAO, ADANSBO Register

P33/ANI6 and P34/ANI7 Pins

Digital I/O selection

Input mode

Digital input

Output mode

Digital output

Analog input selection

Input mode

Selects ANI.

Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Output mode

Selects ANI.

Does not select ANI.

Setting prohibited

Reset signal generation sets P33/ANI6 and P34/ANI7 to analog input mode.
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Figures 4-13 to 4-16 show block diagrams of port 3 for 100-pin products.

Figure 4-13. Block Diagram of P30
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PM
PM3
S PM30
WRems
PMS
S PMS0
Alternate function
TOO1/TRDIOD1/
SNZOUTO
Y%
P3: Port register 3
PU3: Pull-up resistor option register 3
PM3:  Port mode register 3
PIM3:  Port input mode register 3
PMS:  Port mode select register
PITHL3: Port input threshold control register 3
RD: Read signal
WRxx:  Write signal
Caution When the pin is set to TTL input buffer by the corresponding bit in the port input mode register

(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current
consumption.
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Figure 4-14. Block Diagram of P31
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PU3: Pull-up resistor option register 3
PM3:  Port mode register 3

PMS:  Port mode select register

RD: Read signal

WRxx:  Write signal
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Figure 4-15. Block Diagram of P32
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WRpm
PM3
S PM32
WRpns
PMS
S PMSO
Alternate function
(S011)
Alternate function
TO16
N
P3: Port register 3

PU3: Pull-up resistor option register 3

PM3:  Port mode register 3

POM3: Port output mode register 3
PMS: Port mode select register

RD: Read signal
WRxx:  Write signal

Caution

P32/TI16/
—O to181NTPT
(SO11)

The input buffer is enabled even if the pin is operating as an output when the N-ch open drain

output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is

intermediate.
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Figure 4-16. Block Diagram of P33 and P34

P33/AVgerp/ANIG

A WRene
PMC3 0:Digital /0
1:Analog input
S PMC33, PMC34
RD
00—
5 s
s~ 3
E ~ 8
©
g WRporT
£ P3
A Output latch
~ P33, P34
WRem
PM3
S PM33, PM34 O
WRems
PMS A/D converter T o
~ PMS0 P33: ADANSAO.ANSAO[6], ADANSBO.ANS BO[6]
P34: ADANSAO.ANSAQ[7], ADANSBO0.ANSBO[7]
NS
P3: Port register 3
PM3:  Port mode register 3
PMS:  Port mode select register
PMC3: Port mode control register 3
RD: Read signal
WRxx:  Write signal

© P34/AVrerm/ANI7
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4.2.4 Port 4

Port 4 is an 1/O port with an output latch. Port 4 can be set to the input mode or output mode in 1-bit units using port
mode register 4 (PM4). When the P40 to P47 pins are used as an input port, use of an on-chip pull-up resistor can be

specified in 1-bit units by pull-up resistor option register 4 (PU4).

For the P41 and P43 pin input, the threshold of the input buffer can be specified in 1-bit units using the port input threshold

control register 4 (PITHL4).

This port can also be used for external interrupt request input, timer 1/0, comparator output, SNOOZE status output, LIN
serial data /0, serial interface data input, timer RDe counter clear trigger input, and data 1/0O for a flash memory

programmer/debugger.

Reset signal generation sets this port to input mode.

Table 4-7. Settings of Registers When Using Port 4

Pin name PM4x PITHLA4x Alternate Function Setting Remarks
Name I}
P40 Input 1 - X
Output 0 - X
P41 Input 1 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
Output 0 x TRJIOO output = 0 Note
TO10 output = Q Note2
VCOUTO output = 0 Note 3
SNZOUT2 output = Q Note4
P42 Input 1 - X
Output 0 - (LTXDO = 1) Notes
P43 Input 1 0 X CMOS input
(Schmittl input)
1 X CMOS input
(Schmitt3 input)
Output 0 X X
P44 Input 1 - X
Output 0 - (TOO7 output = Q) Nete2
P45 Input 1 - X
Output 0 - (TO10 output = Q) Nete2
P46 Input 1 - X
Output 0 - (TO12 output = Q) Nete2
P47 Input 1 - X
Output 0 — X
(Notes and Remarks are listed on the next page.)
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Important

Notes 1.

Remarks

To use the port 4 as a general-purpose port, set the alternate pin function output to the level
indicated by the Alternate Function Setting When Using Pin as Port.

When a pin sharing a timer input/output function of the timer RJ is to be used as a general-purpose port
pin, the TMOD2 to TMODO bits of the timer RJ mode register 0 (TRIMRO) must have the same setting as
their initial value or have a setting other than 001B.

When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state (m =0, 1, n = 0 to 7). Alternatively, assign the corresponding function to another pin by peripheral 1/O
redirection registers (PIOR1, 3, 9).

When a pin sharing the comparator output function is to be used as a general-purpose port pin, the COE bit
of the comparator control register (CMPCTL) must have the same setting as its initial value.

When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENTY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value. Alternatively, assign the corresponding function to another
pin by peripheral I/O redirection register (PIOR6).

When a pin sharing the serial data output function of the LIN is to be used as a general-purpose port pin,
operation of the corresponding LIN must be stopped. Alternatively, assign the corresponding function to
another pin by peripheral 1/O redirection registers (PIOR4, 9).

X: Don't care
PM4x: Port mode register 4
PITHL4x: Port input threshold control register 4
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Figures 4-17 to 4-24 show block diagrams of port 4 for 100-pin products.

Figure 4-17. Block Diagram of P40

EVoo

M\
WRey
PU4
PU40
Alternate function
RD
l | g : q : Q |
(&)
>4 | o
© é
3
= WRporT
£ P4
o
= & Output latch =
P40 =
8 © P40/TOOLO
WRey &
PM4 1
S PM40
WRpvs
PMS
S PMSO
Alternate function
g TOOLO
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
PMS: Port mode select register
RD: Read signal
WRxx:  Write signal
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Figure 4-18. Block Diagram of P41

WRpmHL
PITHL4
S PITHL41 EVoo
WRey
PU4
S PU41
P-ch
CMOS
Alternate functio (Schmitt1)
(O—4
RD
l <) CMOS
| S (Schmitt3)
g U)
= WRport
= P4
i)
£ & Output latch P41/T110/TO10/
P41 TRIJIOO/TRDORES/
(SI10)/(RXD1)/
WRewm NCOUTO/SNZOUT2
PM4
S PM41
WRews
PMS
S PMSO
Altemate function
TO1l0/NVCOUTO/
™~/ SNZOUT2
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
PMS:  Port mode select register
PITHL4: Port input threshold control register 4
RD: Read signal
WRxx:  Write signal
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Figure 4-19. Block Diagram of P42

N\ EVop
WRey
l PU4
O PU42
RD
l I 2
()
§ n
= WRporT
c P4
e
< Output latch
© P42 ] —O© P42/(LTXDO)
WRem
PM4
O PM42
WRepws
PMS
O PMSO
Alternate function
Ny (LTXDO)
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
PMS:  Port mode select register
RD: Read signal
WRxx:  Write signal
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Figure 4-20. Block Diagram of P43

EVoo

—| P-ch

© P43/(LRXDO)

M\
WRF'ITHL
PITHL4
S PITHL43
WRey
PU4
S PU43 )
CMOS
(Schmitt1)
Alternate function O—
RD CMOS
(Schmitt3)
S
e 3
S 2
” ~ )
2| WReomr
g P4
]
£ A Output latch
~ P43
WRem
PM4
S PM43
WRems
PMS
O PMSO
%
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
PMS:  Port mode select register
PITHL4: Port input threshold control register 4
RD: Read signal
WRxx:  Write signal
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Figure 4-21. Block Diagram of P44

M\ EVoo
WRpy
l PU4
© PU44
P-ch
Alternate function
RD
s |
(]
n
E
= WReporT
c P4
1]
c Output latch
~ P44 —© P44/(TI07)/(TO07)
WRem
PM4
S PM44
WRpus
PMS
S PMSO
Alternate function
I~/ (TOO07)
P4: Port register 4

PU4: Pull-up resistor option register 4
PM4:  Port mode register 4

PMS:  Port mode select register

RD: Read signal

WRxx:  Write signal
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Figure 4-22. Block Diagram of P45
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c P4
g
c Output latch
~ P45
WRem
PM4
S PM45
WRpms
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I~ (TO10)
P4: Port register 4

PU4: Pull-up resistor option register 4

PM4:  Port mode register 4
PMS:  Port mode select register
RD: Read signal

WRxx:  Write signal
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g
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+—© P45/(T110)/(TO10)
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Figure 4-23. Block Diagram of P46

EVoo
WRpy

l PU4
PU46

P-ch

Alternate function

>—3

<

Selector

WRporT

P4

,L Output latch
& P46 D—%—@ P46/(T112)/(TO12)

Intemal bus

PM4

S PM46

PMS

®

PMSO0

Alternate function
I~/ (TO12)

P4: Port register 4

PU4: Pull-up resistor option register 4
PM4:  Port mode register 4

PMS:  Port mode select register

RD: Read signal

WRxx:  Write signal
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Figure 4-24. Block Diagram of P47

EVop
™| WRpy

l PU4
S PU47

Alternate function

e
~

&
Selector

WRporT

P4

Output latch
P47

Internal bus

/

© P47/INTP13

®

PM4

PM47

(¢

WRpws
PMS

®

PMSO

P4: Port register 4

PU4: Pull-up resistor option register 4
PM4:  Port mode register 4

PMS:  Port mode select register

RD: Read signal

WRxx:  Write signal
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4.2.5 Port5

Port 5 is an 1/O port with an output latch. Port 5 can be set to the input mode or output mode in 1-bit units using port
mode register 5 (PM5). When the P50 to P57 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 5 (PU5).

Input to the P54 pin can be specified through a normal input buffer or a TTL input buffer in 1-bit units using port input
mode register 5 (PIM5).

For the P50 and P52 to P54 pin input, the threshold of the input buffer can be specified in 1-bit units using the port input
threshold control register 5 (PITHL5).

This port can also be used for external interrupt request input, serial interface data 1/O, clock I/O, slave select input, timer
I/0, STOP status output, and SNOOZE status output.

Reset signal generation sets this port to input mode.

Table 4-8. Settings of Registers When Using Port 5 (1/2)

Pin Name PM5x PIM5x PITHL5x Alternate Function Setting Remarks
Name 110
P50 Input 1 - 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
Output 0 - X x
P51 Input 1 — — x
Output 0 - - (SO01 output = 1) Note?
P52 Input 1 - 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
Output 0 - x (SCKO1 output = 1) Notel
(STOPST output = Q) Note 2
P53 Input 1 - 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
Output 0 - X x
P54 Input 1 0 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X X TTL input
Output 0 x x (TO11 output = 0) Nete3

(Notes and Remarks are listed on the next page.)
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Table 4-8. Settings of Registers When Using Port 5 (2/2)

Pin Name PM5x PIM5x PITHL5x Alternate Function Setting Remarks
Name 110
P55 Input 1 _ ~ -
oueut 0 _ - (TO13 output = 0) Nete3
P56 Input 1 _ ~ -
oupdt 0 - - (TO15 output = 0) Nete3
(SNZOUT1 output = Q) Nete4
P57 Input 1 _ ~ -
oup ° - - (TO17 output = 0) Note3
(SNZOUTO output = Q) Nete4

Important To use the port 5 as a general-purpose port, set the alternate pin function output to the level

Notes 1.

indicated by the Alternate Function Setting When Using Pin as Port.

When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn and
CKOmn bits of the serial output register m (SOm), the SOEmn bit of the serial output enable register m
(SOEm), and the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target
unit and channel must have the same setting as its initial value (m =0, 1, n = 0, 1). Alternatively, assign the
corresponding function to another pin by peripheral 1/O redirection registers (PIOR4, 9).

When a pin sharing the STOP status output function is to be used as a general-purpose port pin, the
STPOEN bit of the STOP status output control register (STPSTC) must have the same setting as its initial
value. Alternatively, assign the corresponding function to another pin by STPSEL bit in the STPSTC
register.

When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state (m =0, 1, n =0 to 7). Alternatively, assign the corresponding function to another pin by peripheral 1/0
redirection registers (PIOR1, 3, 9).

When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENTY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value. Alternatively, assign the corresponding function to another
pin by peripheral I/O redirection register (PIOR6).

Remarks x: Don't care

PM5x:
PIM5x:

Port mode register 5

Port input mode register 5

PITHL5x: Port input threshold control register 5
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Figures 4-25 to 4-32 show block diagrams of port 5 for 100-pin products.

Figure 4-25. Block Diagram of P50
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WRpy
PU5
S PUS50
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PMS
I~/ S PMSO
P5: Port register 5
PUS: Pull-up resistor option register 5
PM5:  Port mode register 5
PMS:  Port mode select register
PITHL5: Port input threshold control register 5
RD: Read signal
WRxx:  Write signal

(INTP3)
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Figure 4-26. Block Diagram of P51
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= \ P51/INTP11/
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(S001)
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P5: Port register 5

PUS: Pull-up resistor option register 5
PM5:  Port mode register 5

PMS:  Port mode select register

RD: Read signal

WRxx:  Write signal
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Figure 4-27. Block Diagram of P52

M\ WRpHL
PITHLS
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S PM52
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-~ S PMS0
Alternate function
(SCKO01)
Alternate function
(STOPST)
P5: Port register 5
PUS: Pull-up resistor option register 5
PM5:  Port mode register 5
PMS:  Port mode select register
PITHL5: Port input threshold control register 5
RD: Read signal
WRxx:  Write signal
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Figure 4-28. Block Diagram of P53
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PUS: Pull-up resistor option register 5
PM5:  Port mode register 5

PMS:  Port mode select register

PITHLS5: Port input threshold control register 5
RD: Read signal

WRxx:  Write signal
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Figure 4-29. Block Diagram of P54
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%
P5: Port register 5
PUS: Pull-up resistor option register 5
PM5:  Port mode register 5
PIM5:  Port input mode register 5
PMS:  Port mode select register
PITHLS5: Port input threshold control register 5
RD: Read signal
WRxx:  Write signal
Caution

(TI11)/(TO11)

When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current

consumption.
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Figure 4-30. Block Diagram of P55
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PM5:  Port mode register 5

PMS:  Port mode select register

RD: Read signal

WRxx:  Write signal
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Figure 4-31. Block Diagram of P56
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Figure 4-32. Block Diagram of P57
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4.2.6 Port6

Port 6 is an 1/O port with an output latch. Port 6 can be set to the input mode or output mode in 1-bit units using port
mode register 6 (PM6). Input to the P62 and P63 pins can be specified through a normal input buffer or a TTL input buffer
in 1-bit units using port input mode register 6 (PIM6). When the P60 to P67 pins are used as an input port, use of an on-
chip pull-up resistor can be specified in 1-bit units by pull-up resistor option register 6 (PUG6).

Output from the P60 to P63 pins can be specified as N-ch open-drain output (EVob tolerance) in 1-bit units using port
output mode register 6 (POM®6).

For the P60 to P63 pin input, the threshold of the input buffer can be specified in 1-bit units using the port input threshold
control register 6 (PITHL6)

This port can also be used for serial interface data I/O and clock I/O, slave select input, timer I/O, and SNOOZE status
output.

Reset signal generation sets this port to input mode.

Table 4-9. Settings of Registers When Using Port 6 (1/2)

Pin Name PM6x PIM6x POM6Xx PITHL6X Alternate Function Setting Remarks
Name 110
P60 Input 1 - x 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
Output 0 - 0 x (SCKO0/SCLOO output = 1) Y1 CMOS output
1 x (TOO1 = 0) Mete? N-ch O.D output
P61 Input 1 - x 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
Output 0 - 0 x SDAOQO output = 1 Notel CMOS output
1 x (TO02 = 0) Mote? N-ch O.D output
P62 Input 1 0 x 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X X X TTL input
Output 0 x 0 x SCLAO output = Q Note3 CMOS output
1 x (SO00/TXDO output = 1) **** | N-ch O.D output
(TO03 = Q) Note2
(Notes and Remarks are listed on the next page.)
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Table 4-9. Settings of Registers When Using Port 6 (2/2)

Pin Name PM6x PIM6x POM6x PITHL6x Alternate Function Setting Remarks
Name I/0
P63 Input 1 0 X 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X X X TTL input
Output 0 x 0 x SDAAO output = Q Note3 CMOS output
1 x (TOO07 = 0) Mete2 N-ch O.D output
P64 Input 1 - - - X
Output 0 - - - (TO14 output = 0) Note2
(SNZOUT3 output = Q) Nete 4
P65 Input 1 — — — X
Output 0 - - - (TO16 output = Q) Note2
(SNZOUT?2 output = Q) Nete4
P66 Input 1 - - - X
Output 0 - - - (TOO00 output = 0) Note2
P67 Input 1 - - - x
Output 0 - - - (TOO02 output = Q) Note 2

Important To use the port 6 as a general-purpose port, set the alternate pin function output to the level

Notes 1.

indicated by the Alternate Function Setting When Using Pin as Port.

When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn and
CKOmn bits of the serial output register m (SOm), the SOEmn bit of the serial output enable register m
(SOEm), and the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target
unit and channel must have the same setting as its initial value (m =0, 1, n = 0, 1). Alternatively, assign the
corresponding function to another pin by peripheral 1/O redirection registers (PIOR4, 9).

When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state (m =0, 1, n =0 to 7). Alternatively, assign the corresponding function to another pin by peripheral 1/0
redirection registers (PIOR1, 3, 9).

When a pin sharing the serial interface IICA function is to be used as a general-purpose port pin, operation
of the corresponding serial interface IICA must be stopped.

When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENTY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value. Alternatively, assign the corresponding function to another
pin by peripheral I/O redirection register (PIOR6).

Remarks x: Don't care

PM6x: Port mode register 6

PIM6x: Port input mode register 6

POM6x:  Port output mode register 6
PITHL6x: Port input threshold control register 6
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Figures 4-33 to 4-40 show block diagrams of port 6 for 100-pin products.

Figure 4-33. Block Diagram of P60

Selector

EVpp

e
CMOS

(Schmittl)

cMoS
(Schmitt3)

M\
WRpmHL
J PITHLG
© PITHL60
WRpy
l PUB
© PUGO
Alternate function
RD
CJ I
[2]
3
Té WReporT
3 P6
£ L Output latch
~ P60
WRpom
POM6
S POM60
WRepw
PM6
O PM60
WRpys
PMS
O PMSO
Alternate function
(SCK00)/(SCL00)
Alternate function
TOOL
Ny, (Too)
P6: Port register 6
PUG: Pull-up resistor option register 6
PM6:  Port mode register 6
POMG6: Port output mode register 6
PMS:  Port mode select register
PITHL6: Port input threshold control register 6
RD: Read signal
WRxx:  Write signal
Caution

O

P60/(SCKOO)/
(SCLO0)/(TO01)

The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is

intermediate.
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Figure 4-34. Block Diagram of P61

M\
WRPITHL
J PITHL6
© PITHL61 EVop
WRpy
L PU6
PU61
v D
CMOS
(Schmittl)
Alternate function O—1
RD
CMOS
] (Schmitt3)
S | g
g n
TCU WRporT
3 P6
£ p Output latch
=~ P61 | P61/(S100)/
— ’ © (SDA00D)/
(RXDO)/
WReom (TO02)
POM6
& POM61 )
WRew
PM6
S PM61
WRpvs
PMS
S PMSO
Alternate function
(SDA00)
Alternate function
. (TO02)
P6: Port register 6
PUG: Pull-up resistor option register 6
PM6:  Port mode register 6
POMG6: Port output mode register 6
PMS:  Port mode select register
PITHLG6: Port input threshold control register 6
RD: Read signal
WRxx:  Write signal
Caution The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.
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Figure 4-35. Block Diagram of P62

>

CMOS
(Schmittl

a

EVoo

P-ch

CMOS
(Schmitt3

e

TTL
a

P62/SCLAO/
© (SO00)/(TXDO)/

1O

j

M\
WRpmHL
PITHL6
S PITHL62
WRpm
PIM6
S PIM62
WRpy
PUG
© PU6G2
Alternate
function
RD
2]
= S
o - | )
IS n
WRporT
P6
§ Output latch
~ P62
WRpom
POM6
S POM62
WRew
PM6
= PM62
WRpvs
PMS
S PMSO
NS Alternate function
(SO00)/(TXDO)
Alternate function
SCLAO/(TO03)
P6: Port register 6
PUG: Pull-up resistor option register 6
PM6:  Port mode register 6
PIM6:  Port input mode register 6
POMG6: Port output mode register 6
PMS:  Port mode select register
PITHLG6: Port input threshold control register 6
RD: Read signal
WRxx:  Write signal

(Cautions are listed on the next page.)
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Cautions 1. The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.

2. When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current
consumption.
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Figure 4-36. Block Diagram of P63

M\
WRF’ITHL
PITHL6
S PITHL63
WRpm
PIM6
S PIM63 EVoo
WRepy
PUG
& PUB3 ‘
P-ch
. CMOS
(Schmitt1)
Alternate functio O—
T p
RD
» CMOS
2 5 (Schmitt3)
s M /I 2
£ = \l % .U
£ )
- TTL
WRporT
P6 — 7
Output latch
O P63 I [ © PB3/SDAA/
(SSI00)/(TO07)
WRpom
POM6
S POM63
WRpym
PM6
S PM63
WRpws
PMS
S PMSO
N
Alternate function
SDAAO/TO07)
P6: Port register 6
PUG: Pull-up resistor option register 6
PM6:  Port mode register 6
PIM6:  Port input mode register 6
POMG6: Port output mode register 6
PMS:  Port mode select register
PITHL6: Port input threshold control register 6
RD: Read signal
WRxx:  Write signal
(Cautions are listed on the next page.)
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Cautions 1. The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.

2. When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current
consumption.
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WRey

Figure 4-37. Block Diagram of P64

PUG

RD

PUG4

EVoo

Alternate function

Interal bus

P6

Selector

Output latch
P64

P-ch

PM6

PM64

PMS

P6:
PUG6:

PM6:
PMS:

RD:

WRxx:

PMSO

Alternate function
(TO14)/
(SNZOUT3)

Port register 6

Pull-up resistor option register 6

Port mode register 6

Port mode select register

Read signal

Write signal

{}%

L (© P64/(TI14)(TO14)
(SNZOUT3)
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WRey

Figure 4-38. Block Diagram of P65

PUG

RD

PUG5

EVoo

Alternate function

Interal bus

P6

Selector

Output latch
P65

P-ch

PM6

PM65

PMS

P6:
PUG6:

PM6:
PMS:

RD:

WRxx:

PMSO

Alternate function
(TO16)/
(SNZOUT2)

Port register 6

Pull-up resistor option register 6

Port mode register 6

Port mode select register

Read signal

Write signal

{}%

L © P65/(TI16)/(TO16)
(SNZOUT2)
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Figure 4-39. Block Diagram of P66

EVoo

Selector

P-ch

M\
WRey
PUG6
© PU6G6
Alternate function
RD
(%]
z |
£ S |
Q
=
WRporT
P6
A Output latch
~ P66
WRem
PM6
© PM66
WRpvs
PMS
N PMSO
Alternate function
(TOO00)
g
P6: Port register 6

PUG: Pull-up resistor option register 6

PM6:  Port mode register 6
PMS:  Port mode select register
RD: Read signal

WRxx:  Write signal

%

—© P66/(T100)/(TO00)
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Figure 4-40. Block Diagram of P67

EVoo

Selector

P-ch

M\
WRey
PU6
\ PUG67
Alternate function
RD
%]
2 |
g™ |
7]
=
WRporT
P6
A Output latch
~ P67
WRem
PM6
S PM67
WRewns
PMS
© PMSO
Alternate function
(TOO02)
N
P6: Port register 6

PUG: Pull-up resistor option register 6

PM6:  Port mode register 6
PMS:  Port mode select register
RD: Read signal

WRxx:  Write signal

{}%

—© P67/(TI02)/(TO02)
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4.2.7 Port7

Port 7 is an 1/O port with an output latch. Port 7 can be set to the input mode or output mode in 1-bit units using port
mode register 7 (PM7). When used as an input port, use of an on-chip pull-up resistor can be specified in 1-bit units by pull-
up resistor option register 7 (PU7).

Input to the P70, P71, and P73 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units
using port input mode register 7 (PIM7). For the P70, P71, P73, and P75 to P77 pin input, the threshold of the input buffer
can be specified in 1-bit units using the port input threshold control register 7 (PITHL7). Output from the P70 to P72 pins
can be specified as N-ch open-drain output (EVop tolerance) in 1-bit units using port output mode register 7 (POM7). To
use P70 to P74 as input pins, set them in the digital mode or analog mode in 1-bit units by using the port mode control
register 7 (PMC7).

This port can also be used for A/D converter analog input, key interrupt input, data I/O for serial interfaces, clock I/O,
slave select input, timer I/O, external interrupt request input, SNOOZE status output, and serial data 1/0 for CAN.

To use P70/ANI26 to P74/ANI30 as digital input pins, set them in the digital I/O mode by using the port mode control
register 7 (PMC7) and in the input mode by using the PM7 register.

To use P70/ANI26 to P74/ANI30 as digital output pins, set them in the digital I/O mode by using the port mode control
register 7 (PMC7) and in the output mode by using the PM7 register.

To use P70/ANI26 to P74/ANI30 as analog input pins, set them in the analog input mode by using the port mode control
register 7 (PMC7) and in the input mode by using the PM7 register.

Reset signal generation sets P70 to P74 to analog input mode and P75 to P77 to input mode.
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Table 4-10. Settings of Registers When Using Port 7 (1/2)

Pin Name PM7x PIM7x POM7x PMC7x PITHL7x Alternate Function Remarks
Name 1/0 Setting
P70 Input 1 0 X 0 0 X CMOS input

(Schmittl input)

1 CMOS input
(Schmitt3 input)
1 X 0 X X TTL input
Output 0 x 0 0 x SDA11 output = 1 N1 CMOS output
x 1 0 x TO15 output =0™"* | \ ch o p output

SNZOUT4 output =0

Note 3

P71 Input 1 0 X 0 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X 0 X X TTL input
Output 0 x 0 0 x SCK11 output = 1 Nte1)  CMOS output
x 1 0 x TOL7 output = 0™"* | \_oh 0. output

SCL11 output = 1 Nete
SNZOUTS output =0

Note 3

P72 Input 1 - X 0 - X
Output 0 - 0 0 - SO11 output = 1 Ntel | CMOS output
_ 1 0 _ SNZOUT6 output =0 N-ch O.D output

Note 3

(CTXDO output = 1

Note 4)
P73 Input 1 0 - 0 0 X CMOS input
(Schmittl input)
1 X CMOS input
(Schmitt3 input)
1 - 0 X X TTL input
Output 0 X - 0 X SNZOUT7 output =0 CMOS output
Note 3
P74 Input 1 - - 0 - X
Output 0 - - 0 - (SO10 output = 1) Nete?

(TXD1 output = 1) Note

(Notes and Remarks are listed on the next page.)
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Table 4-10. Settings of Registers When Using Port 7 (2/2)

Pin Name PM7x PIM7x POM7x PMC7x PITHL7x Alternate Function Remarks
Name I/0 Setting
P75 Input 1 - - - 0 X CMOS input
(Schmittl input)
1 X CMOS input
(Schmitt3 input)
Output 0 - - - X X
P76 Input 1 - - - 0 X CMOS input
(Schmittl input)
1 X CMOS input
(Schmitt3 input)
Output 0 - - - x (SCK10 output = 1 Note1)
P77 Input 1 - - - 0 X CMOS input
(Schmittl input)
1 X CMOS input
(Schmitt3 input)
Output 0 - - - X X

Important To use the port 7 as a general-purpose port, set the alternate pin function output to the level

Notes 1.

Remarks

indicated by the Alternate Function Setting When Using Pin as Port.

When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn and
CKOmn bits of the serial output register m (SOm), the SOEmn bit of the serial output enable register m
(SOEm), and the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target
unit and channel must have the same setting as its initial value (m =0, 1, n = 0, 1). Alternatively, assign the
corresponding function to another pin by peripheral I/O redirection registers (PIOR4, 9).

When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state (m =0, 1, n = 0 to 7). Alternatively, assign the corresponding function to another pin by peripheral 1/0
redirection registers (PIOR1, 3, 9).

When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENTY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value. Alternatively, assign the corresponding function to another
pin by peripheral I/O redirection register (PIOR®6).

When a pin sharing the serial data output function of the CAN is to be used as a general-purpose port pin,
operation of the corresponding CAN must be stopped. Alternatively, assign the corresponding function to
another pin by peripheral 1/0O redirection register (PIOR4).

X: Don't care

PM7x: Port mode register 7

PIM7x: Port input mode register 7

POM7x:  Port output mode register 7

PMC7x:  Port mode control register 7
PITHL7x: Port input threshold control register 7
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Table 4-11. Setting Functions of P70/ANI26 to P74/ANI30 Pins

PMC7 Register PM7 Register ADANSAL, ADANSB1 P70/ANI26 to P74/ANI30 Pins
Register
Digital I/O selection Input mode — Digital input
Output mode — Digital output
Analog input selection Input mode Selects ANL. Analog input (to be converted)
Does not select ANI. Analog input (not to be converted)
Output mode Selects ANIL. Setting prohibited
Does not select ANI.

Reset signal generation sets P70/ANI26 to P74/ANI30 to analog input mode.
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Figures 4-41 to 4-48 show block diagrams of port 7 for 100-pin products.

Figure 4-41. Block Diagram of P70

M
WRptHL
PITHL?
S PITHL70
WRpim
PIM7
&S PIM70 EVoo
WRpy
PU7
2] PU70 3 |
J | P-ch
WReme
PMmC7 0:Digital /0
1:Analog input
& PMC70 neog b
CMOS
(Schmitt1)
Alternate function
TI15/SI11/SDA11
/INTP8/KRO
CMOS
§ RD (Schmitt3)
© = C
£ | =l
Q 15}
= © | g
n —
WRporT
P7
L Output latch | P70/TIL5/SI11/
P70 ‘ © intPeTo15/
KRO/SDA11/
WReow SNZOUT4/ANI26
POM7
S POM70
WRey
PM7
S PM70
WRews
PMS
S PMSO A/D converter OTO
ADANSAL.ANSAL[10], ADANSB1.ANSBL[10]
~/
Alternate function
SDA11
Alternate function
TO15/SNZOUT4
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
PIM7: Port input mode register 7
POMT: Port output mode register 7
PMCT7: Port mode control register 7
PMS: Port mode select register
PITHL7: Port input threshold control register 7
RD: Read signal
WRxx: Write signal

(Cautions are listed on the next page.)
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Cautions 1. The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.

2. When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current
consumption.
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Figure 4-42. Block Diagram of P71

(A
WRPITHL
PITHL7
S PITHL71
WRpim
PIM7
&) PIM71 EVoo
WRey
PU7
& PU71 — I
—Q I P-ch
WRenmc
PMC7 0:Digital /0
1:Analog input
S PMC71 g Py
CMOS
(Schmitt1)
Alternate function
TI17/SCK11/SCL11
/INTP6/KR1 oMoS
2 RD (Schmitt3)
© .
5 | 2
£ & 3
= | o}
n I
WRporT
P7
A Output latch | P71/INTP6/TO17/
A4 °
P71 DD O wrusckivmins
WRs SCL11/SNZOUTS/
o ANI27
POM7
S POM71
WRen
PM7
S PM71
WRpns
PMS
S PMSO0 A/D converter OTO
ADANSAL.ANSAL[11], ADANSBL.ANSB1[11]
~
Alternate function
SCK11/SCL11
Alternate function
TO17/SNZOUTS
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
PIM7: Port input mode register 7
POM7:  Port output mode register 7
PMC7:  Port mode control register 7
PMS: Port mode select register
PITHL7: Port input threshold control register 7
RD: Read signal
WRxx:  Write signal
(Cautions are listed on the next page.)
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Cautions 1. The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.

2. When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current
consumption.
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Figure 4-43. Block Diagram of P72

M EVoo
WRpy
PU7
& PU72 e
o P-ch
WRpwe
PMC7 0:Digital IO
1:Analog input
& PMC72 OJ
a
Alternate function
KR2
RD
S
2 | 8
€| WReorr
Q
£ P7
PN Output latch | P72/ANI28/KR2/
~ P72 ] , © (CTXDOyso11/
SNZOUT6
WRpom
POM7
& POM72 ) —
WRpw
PM7
S PM72
WRpms
PMS
= PMS0 AID converter<—0107
ADANSA1.ANSA1[12], ADANSB1.ANSB1[12]
Alternate function
SO11/(CTXDO0)
4
Alternate function
SNZOUT6
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7:  Port mode register 7
POM7: Port output mode register 7
PMC7: Port mode control register 7
PMS:  Port mode select register
RD: Read signal
WRxx:  Write signal
Caution The input buffer is enabled even if the pin is operating as an output when the N-ch open drain
output mode is selected by the corresponding bit in the port output mode register (POMm). This
may lead to a through current flowing through the pin when the voltage level on this pin is
intermediate.
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Figure 4-44. Block Diagram of P73

0:Digital I/O
1:Analog input

D

Selector

CMOS
OJ (Schmittl)

R =

'a=

EVoo

CMOS
(Schmitt3)

1>

M\
WRF'ITHL
PITHL7
S PITHL73
WRpm
PIM7
S PIM73
WRpy
PU7
& PU73
WRenc
PMC7
S PMC73
Alternate function
SSI11/KR3/
(CRXDO)
2 RD
T
g |
£ = |
WReport
P7
A Output latch
~ P73
WRem
PM7
& PM73
WRpns
PMS
S PMS0
Alternate function
SNZOUT7
~/
P7: Port register 7
PU7:
PM7: Port mode register 7
PIM7: Port input mode register 7
PMC7:  Port mode control register 7
PMS: Port mode select register
PITHL7:
RD: Read signal
WRxx:  Write signal
Caution

A/D converter

Pull-up resistor option register 7

Port input threshold control register 7

1T

© P73/KR3/SSILL/
SNZOUT7/(CRXDO)/
ANI29

t

ADANSAI1.ANSA1[13], ADANSB1.ANSB1[13]

When the pin is set to TTL input buffer by the corresponding bit in the port input mode register
(PIMm) and is driven high, a through current may flow through the pin due to the configuration of
the TTL input buffer. When transitioning to standby mode, set the pins to low to reduce current

consumption.
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Figure 4-45. Block Diagram of P74

] EVoo
WRpy
PU7
& PU74 |- poch
WRpne —O ) |
PMC7 0:Digital I/O
1:Analog input
S PMC74 OJ
Alternate function
KR4
RD
l | g
[S]
%) < @
3 ! 3
£ WReorr
g P7
Output latch ~N P74/KR4/
= P74 ] © (so10)(TxDL)/
L/ ANI30
WRpm
PM7
& PM74
WRews
PMS
& PMSO0
Alt ! AID converter<—0/07
ernate function ?
(SO10)/(TXD1)
i ADANSA1.ANSA1[14], ADANSB1.ANSB1[14]
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7:  Port mode register 7
PMC7: Port mode control register 7
PMS: Port mode select register
RD: Read signal
WRxx:  Write signal
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Figure 4-46. Block Diagram of P75

: CMOS

(Schmittl

CMOS
(Schmitt3

—| P-ch

M\
WRepHL
l PITHL7
© PITHL75
WRey
PU7
S PU75
Alternate function
KR5/(S110)
/(RXD1)
RD
4] S
3 i | g
| ;
o
k= WRporT
P7
A Output latch
~ P75
WRem
PM7
S PM75
WRens
PMS
S PMSO
%
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
PMS: Port mode select register
PITHL7: Port input threshold control register 7
RD: Read signal
WRxx:  Write signal

© PT5IKRS/
(SI10)/(RXD1)
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Figure 4-47. Block Diagram of P76

D

CMOS
(Schmittl

EVoo

—| P-ch

CMOS
(Schmitt3

/

9y

© P76/KR6/
(SCK10)

M\
WRp/mHL
PITHL7
O PITHL76
WRey
PU7
& PU76
Alternate function
KR6/(SCK10)
RD
S
a l pd 3
3 S | 9
— Q
IS [0
IS
o
c WRport
P7
A Output latch
~ P76
WRem
PM7
S PM76
WRpms
PMS
O PMSO
Alternate function
(SCK10)
N
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
PMS: Port mode select register
PITHL7: Port input threshold control register 7
RD: Read signal
WRxx:  Write signal
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Figure 4-48. Block Diagram of P77

EVop

© P77/KR7/INTP12/

(SSI10)

M\
WRpmHL
PITHL7
© PITHL77
WRpy
PU7
PU77
A bi—l P-ch
CMOS
Alternate function (Schmittl)
KR7/INTP12/ O—
/(SSI10)
RD CMOS
» = (Schmitt3
5 | , 5 -
© N 5
£ I [}
2 %]
= | WReonr
P7
A Output latch
~ P77
WRpm
PM7
S PM77
WReus
PMS
S PMSO
%
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
PMS: Port mode select register
PITHL7: Port input threshold control register 7
RD: Read signal
WRxx:  Write signal

RO1UHO0944EJ0100 Rev.1.00

Nov 30, 2022

RENESAS

191



RL78/F23, F24 CHAPTER 4 PORT FUNCTIONS

4.2.8 Port 8

Port 8 is an 1/O port with an output latch. Port 8 can be set to the input mode or output mode in 1-bit units using port
mode register 8 (PM8).

This port can also be used for analog input for A/D converter.

P80, P82 to P85 can also be used for D/A converter output, and analog voltage input and reference voltage input for
comparator.

To use PBO/ANIO to P85/ANI5, P86/ANI8, and P87/ANI9 as digital input pins, set them in the digital I/O mode by using
the port mode control register 8 (PMC8) and in the input mode by using the PM8 register.

To use P80/ANIO to P85/ANI5, P86/ANI8, and P87/ANI9 as digital output pins, set them in the digital /O mode by using
the port mode control register 8 (PMC8) and in the output mode by using the PM8 register.

To use P80/ANIO to P85/ANI5, P86/ANI8, and P87/ANI9 as analog input pins, set them in the analog I/0O mode by using
the port mode control register 8 (PMC8) and in the input mode by using the PM8 register.

Reset signal generation sets this port to analog input mode.

Table 4-12. Setting Functions of P80O/ANIO/ANOO Pin

PMC8 Register | PM8 Register | DAM Register | DAM2 Register ADANSAO, ADANSBO Functions of ANOO/ANIO/P80 Pin
Register
Digital I/O Input mode — Enables analog — Setting prohibited
output
Disables analog Digital input
output
Output mode — Enables analog — Setting prohibited
output
Disables analog Digital output
output
Analog I/O Input mode Enables D/A | Enables analog | Selects ANI Setting prohibited
conversion output Does not selects ANI Analog output (D/A conversion output)
operation - -
Disables analog | Selects ANI Analog input (to be converted)
output
Does not selects ANI Analog input (not to be converted) No©
Stops D/A Enables analog | Selects ANI Setting prohibited
conversion output Does not selects ANl | Setting prohibited
operation - -
Disables analog | Selects ANI Analog input (to be converted)
output Does not selects ANI Analog input (not to be converted)
Output mode — — — Setting prohibited
Note This is a setting that the D/A converter is used for internal reference voltage of comparator. In this case, set

CVRS1, CVRSO bits of CMPSEL register to 10B (internal reference voltage (DAC output) is selected).
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Table 4-13. Setting Functions of P81/ANI1 to P85/ANI5, P86/ANI8, and P87/ANI9 Pins

PMC8 Register

PM8 Register

ADANSAO, ADANSBO

P81/ANI1 to P85/ANI5, P86/ANIS, and

Register P87/ANI9 Pins
Digital /O selection Input mode — Digital input
Output mode — Digital output
Analog input selection Input mode Selects ANI. Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Output mode

Selects ANI.

Does not select ANI.

Setting prohibited

Reset signal generation sets P80/ANIO to P85/ANI5, P86/ANI8, and P87/ANI9 to analog input mode.
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Figures 4-49 to 4-56 show block diagrams of port 8 for 100-pin products.

Figure 4-49. Block Diagram of P80

M| WRenmc
PMC8 0:Digital I/O
1:Analog input
© PMC80
RD
l 5 o<} @
I S |
S 3
~ )
WRporT
. P8
CE; & Output latch N 0 PBO/ANIO/
IS P80 ANOO
Q
§ WRpm
l PM8
< PM80 O
WRpums
l PMS A/D converter OT O
< PMS0 ADANSAO0.ANSAO[0], ADANSBO.ANSBOI[0]
WRDAMZ
l DAM?2 D/A converter D
O ANOOEN
N
P8: Port register 8
PM8:  Port mode register 8
PMS: Port mode select register
PMC8: Port mode control register 8
DAM2: D/A converter mode register 2
RD: Read signal
WRxx:  Write signal
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Intemal bus

Figure 4-50. Block Diagram of P81

WRpnmc

PMC8

0:Digital /0
1:Analog input

PMC81

WRporT

P8
Output latch

Selector

<]

(z

P81

PM8

O

PM81

PMS

P8:
PM8:
PMS:
PMCS:
RD:
WRXxX:

I—C

A/D converter

PMSO

Port register 8

Port mode register 8

Port mode select register
Port mode control register 8
Read signal

Write signal

TC

ADANSAO.ANSAQ[1], ADANSBO0.ANSBO[1]

© P8L/ANI1
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Figure 4-51. Block Diagram of P82

N\ WRene
PMC8 0:Digital /0
1:Analog input
© PMC82
RD
O—
5 o<} {1
s~ g
E ~ 8
©
E WRporT
£ P8
J Output latch N o PeziANi2I
~ P82 IVCMPOO
WRpy
PM8
S PM82 ®
WRpms
J PMS A/D converter OTO
© PMSO0 ADANSAQ.ANSAO[2], ADANSBO.ANSBO[2]
N Analog valtage
input for comparator
P8: Port register 8
PM8:  Port mode register 8
PMS:  Port mode select register
PMC8: Port mode control register 8
RD: Read signal
WRxx:  Write signal
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Figure 4-52. Block Diagram of P83

N\ WRene
PMC8 0:Digital I/0O
1:Analog input
© PMC83
RD
O—
5 <7
s~ 8
3 ~ &
©
E WRporT
£ P8
J Output latch N © PesIANIG
S P83 IVCMPO1
WRpy
PM8
S PM83 O
WRpms
J PMS A/D converter OTC
< PMS0 ADANSAOQ.ANSAO[3], ADANSBO.ANSBO[3]
N Analog valtage
input for comparator
P8: Port register 8
PM8:  Port mode register 8
PMS:  Port mode select register
PMC8: Port mode control register 8
RD: Read signal
WRxx:  Write signal
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Figure 4-53. Block Diagram of P84

P8:
PM8:
PMS:
PMCS:
RD:
WRXxX:

Port register 8

Port mode register 8

Port mode select register
Port mode control register 8
Read signal

Write signal

input for comparator

|  WRenc
PMC8 0:Digital I/O
1:Analog input
© PMC84
RD
. O—
| 5 <}—r
pd g
© .
g ~ 3
©
E WRporT
£ P8
J Output latch N © PediANIA
© P84 IVCMP02
WRew
PM8
S PM84 O
WRpwvs
J PMS A/D converter O/C
= PMSO ADANSAQ.ANSAO[4], ADANSB0.ANSBO[4]
N Analog valtage
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Figure 4-54. Block Diagram of P85

N\ WRene
PMC8 0:Digital /O
1:Analog input
O PMC85
RD
O—1
5 O<} A &7
& | E
E N 3
<
% WRporT
£ P8
P85/ANI5/
& Output latch I\ © IVCMPO3/
P85 IVREFO
WRpw
PM8
S PM85 O
WRpus
PMS A/D converter O/C
ADANSAOQ.ANSAOQ[5], ADANSB0.ANSBO[5]
N PMSO
Analog voltage
input for comparator
N
Reference voltage
input for comparator
P8: Port register 8
PM8:  Port mode register 8
PMS:  Port mode select register
PMCS8: Port mode control register 8
RD: Read signal
WRxx:  Write signal
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Figure 4-55. Block Diagram of P86

| WRewc

PMC8

0:Digital I/0
1:Analog input

PMC86

/\

Internal bus

WRporT

P8
Output latch

<@}

Selector

®

WRem

P86

PM8

O

PM86

®

WRews

PMS

P8:
PM8:
PMS:
PMCS8:
RD:
WRxX:

PMSO

I—O

A/D converter OT o

Port register 8

Port mode register 8

Port mode select register
Port mode control register 8
Read signal

Write signal

ADANSAO.ANSAO[8], ADANSBO.ANSBO[8]

© PB86/ANI8
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Internal bus

Figure 4-56. Block Diagram of P87

WRpmc

PMC8

0:Digital I/O
1:Analog input

PMC87

WRporT

P8
Output latch

Selector

<]

(z

P87

PM8

O

PM87

PMS

P8:
PM8:
PMS:
PMCS8:
RD:
WRxX:

PMSO

I—O

A/D converter

Port register 8

Port mode register 8

Port mode select register
Port mode control register 8
Read signal

Write signal

o} o

ADANSAOQ.ANSAQ[9], ADANSBO.ANSBO[9]

© P87/ANI9
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4.2.9 Port9

Port 9 is an 1/O port with an output latch. Port 9 can be set to the input mode or output mode in 1-bit units using port
mode register 9 (PM9).

This port can also be used for A/D converter analog input.

To use P90/ANI10 to P97/ANIL17 as digital input pins, set them in the digital I/O mode by using the port mode control
register 9 (PMC9) and in the input mode by using the PM9 register.

To use P90/ANI10 to P97/ANI17 as digital output pins, set them in the digital I/O mode by using the port mode control
register 9 (PMC9) and in the output mode by using the PM9 register.

To use P90/ANI10 to P97/ANI17 as analog input pins, set them in the analog input mode by using the port mode control
register 9 (PMC9) and in the input mode by using the PM9 register.

Reset signal generation sets this port to analog input mode.

Table 4-14. Settings of Registers When Using Port 9

Pin Name PM9x Alternate Function Setting
Name 110
P90 Input 1 X
Output 0 X
P91 Input 1 X
Output 0 x
P92 Input 1 x
Output 0 x
P93 Input 1 x
Output 0 x
P94 Input 1 X
Output 0 X
P95 Input 1 X
Output 0 X
P96 Input 1 X
Output 0 X
P97 Input 1 X
Output 0 x
Remarks x: Don't care

PM9x: Port mode register 9
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Table 4-15. Setting Functions of P90/ANI10 to P97/ANI17 Pins

PMC9 Register PM9 Register ADANSAO, ADANSBO, P90/ANI10 to P97/ANI17 Pins
ADANSA1, ADANSB1
Register
Digital I/O selection Input mode — Digital input
Output mode — Digital output
Analog input selection Input mode Selects ANL. Analog input (to be converted)
Does not select ANI. Analog input (not to be converted)
Output mode Selects ANIL. Setting prohibited
Does not select ANI.

Reset signal generation sets P90/ANI10 to P97/ANI17 to analog input mode.
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Figure 4-57 shows a block diagram of port 9 for 100-pin products.

Figure 4-57. Block Diagram of P90 to P97

M  WRpnc
PMC9 0:Digital /O
1:Analog input
PMC90 to
~ PMC97
RD
= O—
J 5 o<} o 7
| 3]
S g
2 I 8
]
5 WRport
£ P9
P90/ANI10
S Output latch O '
O O P91/ANI11,
P90 to P97 P92/ANI12,
WRpwm P93/ANI13,
PM9 P94/ANI14,
P95/ANI15,
& PM90 to PM97 g P9IG/ANILS,
I_C P97/ANI17
WRens
PMS
A/D converter T o
< PMS0 P90: ADANSAO.ANSAO[10], ADANSBO0.ANSBO[10]
P91: ADANSAO.ANSAOQ[11], ADANSBO.ANSBO[11]
I~/ P92: ADANSAO.ANSAOQ[12], ADANSBO0.ANSBO0[12]
P93: ADANSAO.ANSAOQ[13], ADANSBO0.ANSBO0[13]
P94: ADANSAO.ANSAOQ[14], ADANSBO0.ANSBO0[14]
P95: ADANSAO.ANSAOQ[15], ADANSBO0.ANSBO[15]
P96: ADANSAL1.ANSAQ[16], ADANSB1.ANSBO[16]
P97: ADANSA1.ANSAOQ[17], ADANSB1.ANSBO[17]
Po: Port register 9
PM9:  Port mode register 9
PMS: Port mode select register
PMC9: Port mode control register 9
RD: Read signal
WRxx:  Write signal
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4.2.10 Port 10

Port 10 is an I/O port with an output latch. Port 10 can be set to the input mode or output mode in 1-bit units using port
mode register 10 (PM10).

When the P106 and P107 pins are used as an input port, use of an on-chip pull-up resistor can be specified in 1-bit units
by pull-up resistor option register 10 (PU10). For the P107 pin input, the threshold of the input buffer can be specified in 1-
bit units using the port input threshold control register 10 (PITHL10).

This port can also be used for A/D converter analog input and LIN serial data I/O.

To use P100/ANI18 to P105/ANI23 as digital input pins, set them in the digital I/O mode by using the port mode control
register 10 (PMC10) and in the input mode by using the PM10 register.

To use P100/ANI18 to P105/ANI23 as digital output pins, set them in the digital I/O mode by using the port mode control
register 10 (PMC10) and in the output mode by using the PM10 register.

To use P100/ANI18 to P105/ANI23 as analog input pins, set them in the analog input mode by using the port mode
control register 10 (PMC10) and in the input mode by using the PM10 register.

Reset signal generation sets P100 to P105 to analog input mode and P106 to P107 to input mode.

Table 4-16. Settings of Registers When Using Port 10

Pin Name PM10x PITHL10x Alternate Function Setting Remarks
Name 110
P100 Nete2 | |nput 1 — x
Output 0 — X
P101 Nete2 | |nput 1 — x
Output 0 — x
P102 Nete2 | Input 1 — x
Output 0 — x
P103 N2 | |nput 1 — x
Output 0 — x
P104 Nete2 | |nput 1 — x
Output 0 — X
P105 Nete2 | |nput 1 — x
Output 0 — X
P106 Input 1 — X
Output 0 — (LTXD1 output = 1) Nete?
P107 Input 1 0 x CMOS input
(Schmittl input)
1 X CMOS input
(Schmitt3 input)

Output 0 X X

(Notes and Remarks are listed on the next page.)
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Important To use the port 10 as a general-purpose port, set the alternate pin function output to the level

indicated by the Alternate Function Setting When Using Pin as Port.

Notes 1. When a pin sharing the serial data output function of the LIN is to be used as a general-purpose port pin,

operation of the corresponding LIN must be stopped. Alternatively, assign the corresponding function to

another pin by peripheral 1/O redirection registers (PIOR4, 9).
2. These are the settings of registers in the case where setting of the Port mode control register 10 (PMC10)
is to select “0” (digital I/O) for the target pin. See Table 4-17 when using this pin as an analog input.

Remarks x:

PM10x: Port mode register 10

Don't care

PITHL10x: Port input threshold control register 10

Table 4-17. Setting Functions of P100/ANI18 to P105/ANI23 Pins

PMC10 Register

PM10 Register

ADANSA1, ADANSB1 Register

P100/ANI18 to P105/ANI23 Pins

Digital I/O selection

Input mode

Digital input

Output mode

Digital output

Analog input selection | Input mode

Selects ANI.

Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Output mode

Selects ANI.

Does not select ANI.

Setting prohibited

Reset signal generation sets P100/ANI18 to P105/ANI23 to analog input mode.

RO1UH0944EJ0100 Rev.1.00
Nov 30, 2022

RENESAS

206



RL78/F23, F24

CHAPTER 4 PORT FUNCTIONS

Figures 4-58 to 4-60 show block diagrams of port 10 for 100-pin products.

Figure 4-58. Block Diagram of P100 to P105

M\ WRpnmc
PMC10 0:Digital 1/0
1:Analog input
>, PMC100to PMC105
RD
O—1
| . o<}
| 3}
S g
3 | &
I
E WRporT
i P10
P100/ANI18,
e Output latch ©) P101/ANI19,
P100 to P105 P102/ANI20,
P103/ANI21,
WRew PM10 P104/ANI22,
J P105/ANI23
v PM100 to PM105 O
WRpus
l PMS A/D converter T o
> PMSO0 P100: ADANSAL.ANSAL[2], ADANSB1.ANSB1[2]
P101: ADANSA1.ANSA1[3], ADANSB1.ANSB1[3]
~_/ P102: ADANSA1.ANSA1[4], ADANSB1.ANSB1[4]
P103: ADANSA1.ANSA1[5], ADANSB1.ANSB1[5]
P104: ADANSA1.ANSA1[6], ADANSB1.ANSB1[6]
P105: ADANSA1.ANSA1[7], ADANSB1.ANSB1[7]
P10: Port register 10
PM10: Port mode register 10
PMS:  Port mode select register
PMC10: Port mode control register 10
RD: Read signal
WRxx:  Write signal
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Figure 4-59. Block Diagram of P106

EVpp
M WRpy
PU10
© PU106 H P-ch
RD
<
pd g
N —_
E ~ &
g
§ WRport
= P10
S Output latch
P106 © P106/(LTXD1)
WRpw
PM10
O PM106
WRpms
PMS
© PMSO
% Alternate function
(LTXD1)

P10: Port register 10

PM10: Port mode register 10

PMS:  Port mode select register

PU10: Pull-up resistor option register 10
RD: Read signal

WRxx:  Write signal
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Figure 4-60. Block Diagram of P107

M\
WRF'ITHL
PITHL10
o PITHL107 EVoo
WRpy
PU10
O PU107 I p-ch
CMOS
(Schmittl
Alternate function O—
(LRXD1)
CMOS
RD (Schmitt3)
[%) . |
3 | e
i Q
© a (O]
e 9
5 I 3
c
WRporT
P10
& OUtg‘ito'?tCh © P107/(LRXDY)
WRpw
PM10
S PM107
WRpms
PMS
= PMS0
N
P10: Port register 10
PM10: Port mode register 10
PMS: Port mode select register

PITHL10: Port input threshold control register 10
PU10: Pull-up resistor option register 10

RD: Read signal

WRxx: Write signal
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4.2.11 Port 12

P120 and P125 to P127 are I/O ports with an output latch. Port 12 can be set to the input mode or output mode in 1-bit
units using port mode register 12 (PM12). When the P120 and P125 to P127 pins are used as an input port, use of an on-
chip pull-up resistor can be specified by pull-up resistor option register 12 (PU12).

Input to the P125 pin can be specified through a normal input buffer or a TTL input buffer in 1-bit units using port input
mode register 12 (PIM12). For the P120 and P125 pin input, the threshold of the input buffer can be specified in 1-bit units
using the port input threshold control register 12 (PITHL12).

Output from the P120 pin can be specified as N-ch open-drain output (EVop tolerance) in 1-bit units using port output
mode register 12 (POM12).

When P120 and P125 are used as input pins, specify analog input or digital input in 1-bit units using port mode control
register 12 (PMC12).

This port can also be used for A/D converter analog input, resonator connection for main system clock, resonator
connection for subsystem clock, external clock input for main system clock, external clock input for subsystem clock, timer
I/O, clock /O for serial interfaces (CSI), serial interface data output, slave select input, serial data 1/O for LIN, external
interrupt request input, and SNOOZE status output.

Reset signal generation sets P120 and P125 to analog input mode and P121 to P124, P126, P127 to input mode.

Table 4-18. Settings of Registers When Using Port 12 (1/2)

Pin Name PM12x PIM12x POM12x | PMC12x | PITHL12x Alternate Function Setting Remarks
Name 110

P120 Input 1 - X 0 0 X CMOS input
(Schmittl input)

1 CMOS input
(Schmitt3 input)

Output 0 - 0 0 x TRDIODO output = 0 Nete CMOS output
0 - 1 0 x TOO07 output = 0 Note? N-ch O.D output

SO001 output = 1 Note3
(LTXD1 output = 1) Netes
(SCK10 output = 1) Note3

P121 Input - - - - - OSCSEL bit of CMC register = 0
or EXCLK bit =1

pP122 Input - - - - - OSCSEL bit of CMC register = 0

P123 Input - - - - - OSCSELS bit of CMC register =0

or EXCLKS bit=1
or SELLOSC bit of CKSEL
register =1

P124 Input - - - - - OSCSELS bit of CMC register =0
or SELLOSC bit of CKSEL
register =1

(Notes, Caution, and Remarks are listed on the next page.)
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Table 4-18. Settings of Registers When Using Port 12 (2/2)

Pin Name PM12x PIM12x POM12x | PMC12x PITHL12x Alternate Function Setting Remarks
Name lfe]
P125 Input 1 0 - 0 0 x CMOS input

(Schmittl input)
1 CMOS input
(Schmitt3 input)

1 1 - 0 X X TTL input

Output 0 X - 0 x TRDIOBO output = Q Notel

TOO03 output = 0 Note2
SNZOUT1 output = Q Note4

P126 Input 1 - - - — x
Output 0 - - - - (TOO1 output = 0) Nete2

P127 Input 1 - - - - x
Output 0 - - - - (TOO03 output = 0) Note2

Important To use the port 12 as a general-purpose port, set the alternate pin function output to the level

Notes 1.

Caution

Remarks

indicated by the Alternate Function Setting When Using Pin as Port.

When a pin sharing a timer RDe function is to be used as a general-purpose port pin, the target bit for
TRDIOIj pin output control in the timer RDe output master enable register 1 (TRDOER1) must have the
same setting as its initial value (i= A, B, C, D, j = 0, 1). Alternatively, assign the corresponding function to
another pin by peripheral 1/O redirection registers (PIOR4, 9).

When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state (m =0, 1, n = 0 to 7). Alternatively, assign the corresponding function to another pin by peripheral 1/0O
redirection registers (PIOR1, 3, 9).

When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn and
CKOmn bits of the serial output register m (SOm), the SOEmn bit of the serial output enable register m
(SOEm), and the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target
unit and channel must have the same setting as its initial value (m = 0, 1, n = 0, 1). Alternatively, assign the
corresponding function to another pin by peripheral 1/O redirection registers (PIOR4, 9).

When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENTY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value. Alternatively, assign the corresponding function to another
pin by peripheral I/O redirection register (PIOR6).

When a pin sharing the serial data output function of the LIN is to be used as a general-purpose port pin,
operation of the corresponding LIN must be stopped. Alternatively, assign the corresponding function to
another pin by peripheral 1/0O redirection registers (PIOR4, 9).

The function setting on P121 to P124 is available only once after the reset release. The port once set
for connection to a resonator or an oscillator cannot be used as an input port unless the reset is
performed.

X: Don't care

PM12x: Port mode register 12

PIM12x: Port input mode register 12

POM12x:  Port output mode register 12
PMC12x:  Port mode control register 12
PITHL12x: Port input threshold control register 12
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Table 4-19. Setting Functions of P125/ANI24 and P120/ANI25 Pins

PMC12 Register

PM12 Register

ADANSAL, ADANSB1 Register

P125/ANI24 and P120/ANI25 Pins

Digital I/O selection

Input mode

Digital input

Output mode

Digital output

Analog input selection

Input mode

Selects ANI.

Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Output mode

Selects ANI.

Does not select ANI.

Setting prohibited

Reset signal generation sets P125/ANI24 and P120/ANI25 to analog input mode.
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Figures 4-61 to 4-65 show block diagrams of port 12 for 100-pin products.

Figure 4-61. Block Diagram of P120

WRpmHL
PITHL12

®

PITHL120
EVpo

WRey
PU12

PU120 3 |
e I P-ch

PMC12  o.pigital /0
1:Analog input

®

WRenc

PMC120

®

Alternate function
TIO7/TRDIODO ]
/INTP4/(SCK10) (S%r’\(ln?it?l)

CMOS
(Schmitt3)

—27
Selector

WReporT

P12

Internal bus

Output latch
P120 ——© P120/ANI25/TI07/
WRpum TOO07/TRDIODY
SO01/(SCK10)/(LTXD1Y
PM12 INTP4

®

N
U
L

PM120

WRpms 1 ’—
PMS

PMSO

®

WRpom

A/D converter OTO

POM12 ADANSA1.ANSA1[9], ADANSB1.ANSB1[9]

POM120

¢

Alternate function
TOO07/TRDIODO

Alternate function
S001/(SCK10)
(LTXD1)

P12: Port register 12

PU12: Pull-up resistor option register 12
PM12: Port mode register 12

POM12: Port output mode register 12

PMC12: Port mode control register 12
PITHL12: Port input threshold control register 12
PMS: Port mode select register

RD: Read signal

WRxx: Write signal

(Caution is listed on the next page.)
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Caution The input buffer is enabled even if the pin is operating as an output when the N-ch open drain output
mode is selected by the corresponding bit in the port output mode register (POMm). This may lead to
a through current flowing through the pin when the voltage level on this pin is intermediate.
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CMC:
RD:

Figure 4-62. Block Diagram of P121 and P122

RD

Clock generator

CMC
OSCSEL

S

L6

© P122/X2/EXCLK

Intemal bus

A

RD

cMC J_[>¢
EXCLK, OSCSEL L{

/s

N-ch | P-ch

<2

54

Clock operation mode control register

Read signal

—Q P121/X1
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Figure 4-63. Block Diagram of P123 and P124

RD

Clock generator

CMC
OSCSELS

1T

Y

Internal bus

© P124/XT2[EXCLKS

RD

CMC J_[>¢
EXCLKS, OSCSELS . L{

oc[e

N-ch | P-ch

A

<}z

DY

-
CMC: Clock operation mode control register
RD: Read signal

QO P123/XT1
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Figure 4-64. Block Diagram of P125

™ WRema
PITHL12
S PITHL125
WRpim
PIM12
& PIM125 EVoo
WRepy
PU12
S PU125 |
I P-ch
WRenc q
PMC12 0:Digital I/0
1:Analog input
& PMC125 9P
CMOS
i < b—! (Schmitt1)
Alternate function I D
TI03/TRDIOBO/ (
SSI01/(LRXD1)ANTP1
CMOS
RD (Schmitt3)
0—
2 | 5 — E( I
El & 3
£ | 8 TTL
= | WReorr — 7
P12
EN Output latch TN P125/ANI24/TI03/
= P125 ) ), | © To03TRDIOBO/
SSI01/(LRXD1YINTP1/
WRpy SNZOUT1
PM12
D PM125
WRpwvs
PMS
S PMSO0
A/D converter O/ o
ADANSA1.ANSAL[8], ADANSB1.ANSB1[8]
Alternate function
TOO03/TRDIOBO/
SNZOUT1
N
P12: Port register 12
PU12: Pull-up resistor option register 12
PM12: Port mode register 12

PIM12: Port input mode register 12
PMC12:  Port mode control register 12

PMS: Port mode select register
PITHL12: Port input threshold control register 12
RD: Read signal

WRxx: Write signal

Caution When the pin is set to TTL input buffer by the corresponding bit in the port input mode register (PIMm)
and is driven high, a through current may flow through the pin due to the configuration of the TTL
input buffer. When transitioning to standby mode, set the pins to low to reduce current consumption.
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Figure 4-65. Block Diagram of P126 and P127
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