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Corporate Headquarters

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.
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.

"High Quality":

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
“Renesas Electronics product(s)’” means any product developed or manufactured by or for Renesas Electronics.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be
touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.

2. 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.

3. Input of signal during power-off state
Do not input signals or an 1/0 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.

4. 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.

5. 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.

6. Voltage application waveform at input pin
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL (Max.)
and VIH (Min.) due to noise, 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 VIL (Max.) and VIH (Min.).

7. 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 LS| is not guaranteed.

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



Readers

Purpose

Organization

How to Read This Manual

How to Use This Manual

This manual is intended for user engineers who wish to understand the functions of the
RL78/F13, F14 and design and develop application systems and programs for these
devices.

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

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

RL78/F13, F14 RL78 family
User’s Manual User’s Manual
Hardware Software
e Pin functions e CPU functions
¢ Internal block functions o Instruction set
o Interrupts e Explanation of each instruction

o 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/F13, F14 Microcontroller instructions:

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

(R01US0015E).



Conventions Data significance:

Active low representations:

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

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information
Numerical representations: Binary - XXXX OF XXxXB

Decimal “- s XXXX

Hexadecimal ---xxxxH

Related Documents The related documents indicated in this publication may include

However, preliminary versions are not marked as such.

Documents Related to Devices

preliminary versions.

Document Name

Document No.

RL78/F13, F14 User's Manual: Hardware

RO1UHO368E

RL78 Family User's Manual: Software

R01US0015E

Documents Related to Flash Memory Programming

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

Other Documents

Document Name

Document No.

Renesas RL78 Family Microcontrollers R0O1CP0003E
Semiconductor Package Mount Manual R50ZZ0003E
Semiconductor Reliability Handbook R51ZZ0001E

Caution The related documents listed above are subject to change without notice. Be sure to use the latest

version of each document when designing.

All trademarks and registered trademarks are the property of their respective owners.
EEPROM is a trademark of Renesas Electronics Corporation.

Windows, Windows NT and Windows XP are registered trademarks or trademarks of Microsoft Corporation in the

United States and/or other countries.
PC/AT is a trademark of International Business Machines Corporation.

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

and Japan.

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

1.1 Features

O

O O O0OO0OO0O0

O O0OO0OO0OO0OO0OOo

O OO0OO0OO0

@)
O
©)
@)

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

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

oscillator clock)

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

ROM: 16 to 256 KB

RAM: 1 to 20 KB

Data flash memory: 4 KB/8 KB

High-speed on-chip oscillator clock

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

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

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

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

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

On-chip debug function

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

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

Multiply/divide/multiply & accumulate instructions are supported

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

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

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

On-chip key interrupt function

On-chip clock output/buzzer output controller

On-chip BCD adjustment

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

Timer

e 16-bit timer array unit: 8 to 16 channels

16-bit timer RD: 2 channels (six triangle-wave outputs; sawtooth wave/triangle-wave modulation)
16-bit timer RJ: 1 channel
Watchdog timer: 1 channel

¢ Real-time clock: 1 channel

Serial interface

e CSI

UART/UART (LIN-bus supported)

LIN module (master/slave supported)

12C/simplified 12C

CAN interface (RS-CAN lite)

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

DTC (Max. 44 sources)

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

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

ROTUH0368EJ0230 Rev.2.30 R NS 1
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RL78/F13, F14 CHAPTER 1 OVERVIEW

O 8-bit D/A converter Note

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

O Power supply voltage: VDb =2.7 to 5.5V

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

Note Only available in the RL78/F14.
1.1.1 Applications

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

RO1UHO0368EJ0230 Rev.2.30 R nS 2
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CHAPTER 1 OVERVIEW

1.2 Product Lineup

Table 1-1. RL78/F14 Lineup

Code Data RAM Pin Count
Flash | Flash 100 pins 80 pins 64 pins 48 pins 48 pins 32 pins 30 pins
(LFQFP) (LFQFP) (LFQFP) (HVQFN) (LFQFP) (HVQFN/HWQFN) (LSSOP)
48 KB 4 KB 4 KB — —_ R5F10PGD R5F10PGDC R5F10PBD R5F10PAD
R5F10PBDC R5F10PADC
64 KB 6 KB R5F10PPEC R5F10PMEC R5F10PLEC R5F10PGE R5F10PGEC R5F10PBE R5F10PAE
R5F10PBEC R5F10PAEC
96 KB 8 KB R5F10PPFC R5F10PMFC R5F10PLFC R5F10PGF R5F10PGFC — —
128 KB 8 KB 10 KB R5F10PPGC R5F10PMGC R5F10PLGC R5F10PGG R5F10PGGC — —
192 KB 16 KB R5F10PPHC R5F10PMHC R5F10PLHC R5F10PGH R5F10PGHC — —
256 KB 20 KB R5F10PPJC R5F10PMJC R5F10PLJC R5F10PGJ R5F10PGJC — —
Table 1-2. RL78/F13 (CAN and LIN incorporated) Lineup
Code Data RAM Pin Count
Flash Flash - - - - - -
80 pins 64 pins 48 pins 48 pins 32 pins 30 pins
(LFQFP) (LFQFP) (HVQFN) (LFQFP) (HVQFN/HWQFN) (LSSOP)
32 KB 4 KB 2 KB — R5F10BLCC R5F10BGC R5F10BGCC R5F10BBC R5F10BAC
R5D10BBCC R5D10BACC
48 KB 3 KB — R5F10BLDC R5F10BGD R5F10BGDC R5F10BBD R5F10BAD
R5F10BBDC R5F10BADC
64 KB 4 KB R5F10BMEC R5F10BLEC R5F10BGE R5F10BGEC R5F10BBE R5F10BAE
R5F10BBEC R5F10BAEC
96 KB 6 KB R5F10BMFC R5F10BLFC R5F10BGF R5F10BGFC R5F10BBF R5F10BAF
R5F10BBFC R5F10BAFC
128 KB 8 KB R5F10BMGC R5F10BLGC R5F10BGG R5F10BGGC R5F10BBG R5F10BAG
R5F10BBGC R5F10BAGC
Table 1-3. RL78/F13 (LIN incorporated) Lineup
Code Data RAM Pin Count
Flash Flash . - . - - - -
80 pins 64 pins 48 pins 48 pins 32 pins 30 pins 20 pins
(LFQFP) (LFQFP) (HVQFN) (LFQFP) (HVQFN/HWQFN) (LSSOP) (LSSOP)
16 KB 4 KB 1 KB — —_ R5F10AGA R5F10AGAC R5F10ABA R5F10AAA R5F10A6A
R5F10ABAC R5F10AAAC R5F10A6AC
32 KB 2 KB — R5F10ALCC R5F10AGC R5F10AGCC R5F10ABC R5F10AAC R5F10A6C
R5F10ABCC R5F10AACC R5F10A6CC
48 KB 3 KB — R5F10ALDC R5F10AGD R5F10AGDC R5F10ABD R5F10AAD R5F10A6D
R5F10ABDC R5F10AADC R5F10A6DC
64 KB 4 KB R5F10AMEC R5F10ALEC R5F10AGE R5F10AGEC R5F10ABE R5F10AAE R5F10A6E
R5F10ABEC R5F10AAEC R5F10A6EC
96 KB 6 KB R5F10AMFC R5F10ALFC R5F10AGF R5F10AGFC — —_ —_
128 KB 8 KB R5F10AMGC R5F10ALGC R5F10AGG R5F10AGGC — —_ —_
RO1UH0368EJ0230 Rev.2.30 ’leN ESNS 3
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1.3 Function Overview

1.3.1 RL78/F14 Functions List
Table 1-4. RL78/F14 Functions List (1/2)

Series Name R5F10PP R5F10PM R5F10PL R5F10PG R5F10PB R5F10PA
Pin Count 100 pins 80 pins 64 pins 48 pins 32 pins 30 pins
Code flash 64 to 256KB 48 to 256KB 48KB, 64KB
Data flash 8KB/4KB 4KB
RAM 6 to 20KB | 4 to 20KB 48KB, 64KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K, grade Y)
System clock Main system Crystal/ceramic/ 1 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator | square wave
High-speed on- | Normal high accuracy 32 MHz (typ.)
chip oscillator
Low-speed on- For low-speed operation 15 kHz (typ.)
chip oscillator
Subsystem clock oscillator 32.768 kHzNte 7 None
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on- For peripherals other 15 kHz (typ.)
peripherals chip oscillator than WDT
For WDT 15 kHz (typ.)
POR Wh_e_n power supply 1.56 V (typ.)
is rising
When power supply 1.55 V (typ.)
is falling
LVD Vop voltage When power supply 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection is rising
When power supply 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
is falling
Safety functions | WWDT (window watchdog timer) Yes
lllegal instruction execution detection Yes
function
Flash memory CRC operation function Yes
RAM1 bit error correction function Yes
RAM2 bit error detection function Yes
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
1/0 port output signal level detection function Yes
A/D test function Yes
1/O ports Input/Output | CMOS 86ch | 68ch [ 52ch | 38ch 25¢ch [ 23ch
Output CMOS 1ch None
Input Shared with oscillator pins 4chNote 7 2ch
Input only ich
Power supply For internal circuits Vop, Vss, REGC
pins For I/0 ports EVbpo, EVsso EVopo, EVsso None
EVop1, 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 bits (signed)
16 bits x 16 bits + 32 bits (unsigned)
Arithmetic instructions Yes
(extended instruction set)
Vectored External Products with at least 16ch Notes 4.6 16ch Notes 4.6 15ch Netes 3.6 14ch Nete2 9ch Nete!
interrupt 128 Kbytes of code flash
sources memory
Products with up to 96 14ch Notes 3.5 14ch Notes 3.5 13ch Nete2
Kbytes of code flash
memory
Internal Products with at least 48ch Note4 48ch Nete 4 48ch Note 3 48ch Note2 41ch Note! 40ch Nete !
128 Kbytes of code flash
memory
Products with up to 96 41ch Note3 44ch Nete3 41ch Nete2
Kbytes of code flash
memory
Key return detection 8ch 6ch 8ch
DTC 44 sources 44 sources/38 sources 37 sources
Timer TAU 16 bits 16 bits (8ch x 2/8ch + 4ch) 16 bits (8ch + 4ch)
(8ch x 2)
RTC ich
Timer RJ 16 bits x 1
Timer RD 16 bits x 2
Serial I/F CSl/simplified 12C /JUART 4ch/4ch/2ch | 3ch/3ch/2ch
[spi Yes
Multimaster I2C 1ch | None
LIN/UART module (RLIN3) 2ch [ 2ch/1ch [ 1ch
CAN interface (RS-CAN lite) 1ch

(Notes and Caution are listed on the next page.)
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RL78/F13, F14

CHAPTER 1 OVERVIEW

Table 1-4. RL78/F14 Functions List (2/2)

Series Name R5F10PP R5F10PM R5F10PL R5F10PG R5F10PB R5F10PA
Pin Count 100 pins 80 pins 64 pins 48 pins 32 pins 30 pins
A/D converter Vop 24ch 18ch/16ch 17ch/16ch 13ch 8ch 10ch
10-bit SAR EVop 7ch 7ch/4ch 3ch 5ch/2ch 2ch
Internal 2ch
D/A converter 8-bit ich
Comparator 1ch
ELC Link source: Link source: 26¢h/20ch Link source: 20ch
. ZGC_h . Link destination: 9ch/7ch Link destination: 7ch
Link destination:
9ch
PCLBUZ 1ch None
Self-programming Yes
On-chip debug | Trace Yes
| Hot plug-in Yes
Option byte Yes
Notes 1. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO.
2. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and
INTRTC, INTP9 and INTTMO1H.
3. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and
INTRTC, INTP9 and INTTMO1H, INTP10 and INTTMO3H.
4. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and
INTRTC, INTP9 and INTTMO1H, INTP10 and INTTMO3H, INTP13 and INTCLM.
5. INTP11 and INTLINOWUP are counted as a single source because using them at the same time is not
possible.
6. Both sources in the following pairs are counted as a single source in this number: INTP11 and
INTLINOWUP, INTP12 and INTLIN1TWUP.
7. Do not use the XT1 and XT2 pin functions in grade-Y products.
Caution For details, see 1.5 Pin Configurations.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

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

Series Name R5F10BM R5F10BL R5F10BG R5F10BB R5F10BA
| Pin Count 80 pins 64 pins 48 pins 32 pins 30 pins
Code flash 64 to 128KB 32 to 128KB
Data flash 4KB
RAM 4 to 8KB 2 to 8KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K, grade Y)
System clock Main system Crystal/ceramic/ 1 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator | square wave
High-speed on- Normal high accuracy 32 MHz (typ.)
chip oscillator
Low-speed on- For low-speed operation 15 kHz (typ.)
chip oscillator
Subsystem clock oscillator 32.768 kHzNote 5 | None
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on- For peripherals other 15 kHz (typ.)
peripherals chip oscillator than WDT
For WDT 15 kHz (typ.)
POR When power supply 1.56 V (typ.)
is rising
When power supply 1.55V (typ.)
is falling
LVD Voo voltage When power supply 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection is rising
When power supply 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
is falling
Safety functions | WWDT (window watchdog timer) Yes
lllegal instruction execution detection Yes
function
Flash memory CRC operation function Yes
RAM?1 bit error correction function Yes
RAM2 bit error detection function Yes
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
1/0 port output signal level detection function Yes
A/D test function Yes
1/0 ports Input/Output CMOS 68ch 52ch 38ch 25ch 23ch
Output CMOS 1ch None
Input Shared with oscillator pins 4chNote 5 2ch
Input only ich
Power supply For internal circuits Voo, Vss, REGC
pins For I/O ports EVbpo, EVsso | None
For analog circuits (AD, DA, COMP) Vob, Vss (AVRrerp, AVRrerm: For AD)
Multiply/divide Multiply 16 bits x 16 bits (signed)
and multiply- 16 bits x 16 bits (unsigned)
accumulate Divide 32 bits + 32 bits (unsigned)
functions Multiply-accumulate 16 bits x 16 bits + 32 bits (signed)
16 bits x 16 bits + 32 bits (unsigned)
Arithmetic instructions Yes
(extended instruction set)
Vectored External 14ch Notes 3.4 13ch Nete2 9ch Nete!
interrupt Internal 40ch Note 3 40ch Nete2 40ch Nete ! 39ch Nete!
sources
Key return detection 8ch 6ch 8ch
DTC 37 sources 36 sources
Timer TAU 16 bits (8ch + 4ch)
RTC 1ch
Timer RJ 16 bits x 1
Timer RD 16 bits x 2
Serial I/F CSl/simplified 12C /JUART 4ch/4ch/2ch 3ch/3ch/2ch
[spI Yes
Multimaster 12C 1ch | None
LIN/UART module (RLIN3) 1ch
CAN .interface (RS-CAN lite) 1ch
AD converter | Voo 16ch [ 16ch [ 13ch 8ch [ 10ch
10-bit SAR EVoo 4ch | 3ch | 2ch
Internal 2ch
D/A converter 8-bit None
Comparator None
ELC None
PCLBUZ ich None
Self-programming Yes
On-chip debug | Trace Yes
| Hot plug-in Yes
Option byte Yes

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

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

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

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

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

Caution For details, see 1.5 Pin Configurations.
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.3.3 RL78/F13 (LIN incorporated) Functions List
Table 1-6. RL78/F13 (LIN incorporated) Functions List (1/2)

Series Name R5F10AM R5F10AL R5F10AG R5F10AB R5F10AA R5F10A6
| Pin Count 80 pins 64 pins 48 pins 32 pins 30 pins 20 pins
Code flash 64 to 128KB 32 to 128KB 16 to 128KB 16 to 64KB
Data flash 4KB
RAM 4108KB_ | 2to8KB_ | 1to8KB_ | 1 to 4KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K, grade Y)
System clock Main system Crystal/ceramic/ 1 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator | square wave
High-speed on- Normal high accuracy 32 MHz (typ.)
chip oscillator
Low-speed on- For low-speed operation 15 kHz (typ.)
chip oscillator
Subsystem clock oscillator 32.768 kHzNote & | None
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on- For peripherals other 15 kHz (typ.)
peripherals chip oscillator than WDT
For WDT 15 kHz (typ.)
POR When power supply 1.56 V (typ.)
is rising
When power supply 1.55V (typ.)
is falling
LVD Voo voltage When power supply 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection is rising
When power supply 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
is falling
Safety functions | WWDT (window watchdog timer) Yes
lllegal instruction execution detection Yes
function
Flash memory CRC operation function Yes
RAM?1 bit error correction function Yes
RAM2 bit error detection function Yes
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
1/0 port output signal level detection function Yes
A/D test function Yes
1/0 ports Input/Output CMOS 68ch | 52ch 38ch 25ch 23ch 13ch
Output CMOS 1ch None
Input Shared with oscillator pins 4chNote 2ch
Input only ich
Power supply For internal circuits Voo, Vss, REGC
pins For I/O ports EVbbo, EVsso None
For analog circuits (AD, DA, COMP) Vob, Vss (AVRrerp, AVRrerm: For AD)
Multiply/divide Multiply 16 bits x 16 bits (signed)
and multiply- 16 bits x 16 bits (unsigned)
accumulate Divide 32 bits + 32 bits (unsigned)
functions Multiply-accumulate 16 bits x 16 bits + 32 bits (signed)
16 bits x 16 bits + 32 bits (unsigned)
Arithmetic instructions Yes
(extended instruction set)
Vectored External Products with at least 13ch Note 4.5 12ch Note 3 —
interrupt 96 Kbytes of code flash
sources memory
Products with up to 64 13ch Note 4.5 10ch Note 2 8ch Note 2 7ch Note 2
Kbytes of code flash
memory
Internal Products with at least 35¢ch Note 4 35¢h Note 3 —
96 Kbytes of code flash
memory
Products with up to 64 35ch Note 4 26¢h Note 2
Kbytes of code flash
memory
Key return detection 8ch 6ch 8ch 2ch
DTC Products with at least 96 Kbytes of code 36 sources —
flash memory
Products with up to 64 Kbytes of code flash 36 sources 30 sources 29 sources 28 sources
memory

(Notes and Caution are listed on the next page.)

RO1UHO0368EJ0230 Rev.2.30
Aug 31, 2025

RENESAS
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Table 1-6. RL78/F13 (LIN incorporated) Functions List (2/2)

Series Name R5F10AM R5F10AL R5F10AG R5F10AB R5F10AA R5F10A6
| Pin Count 80 pins 64 pins 48 pins 32 pins 30 pins 20 pins
TAU Products with at least 96 Kbytes of code 16 bits (8ch + 4ch) —
flash memory
Products with up to 64 Kbytes of code flash 16 bits 16 bits (8ch)
memory (8ch + 4ch)
Timer RTC 1ch
Timer RJ 16 bits x 1 Nete !
Timer RD 16 bits x 2
Serial I/F CSl/simplified Products with at least 4ch/4ch/2ch —
I2C /JUART 96 Kbytes of code flash
memory
Products with up to 64 4ch/4ch/2ch 2ch/2ch/1ch
Kbytes of code flash
memory
SPI Yes
Multimaster I2C | Products with at least 1ch —
96 Kbytes of code flash
memory
Products with up to 64 1ch None
Kbytes of code flash
memory
LIN/UART module (RLIN3) 1ch
CAN interface (RS-CAN lite) None
A/D converter Vop Products with at least 16¢ch 16¢ch 13ch —
10-bit SAR 96 Kbytes of code flash
memory
Products with up to 64 16¢ch 12ch 12ch 8ch 10ch 4ch
Kbytes of code flash
memory
EVop Products with at least 4ch 3ch 2ch —
96 Kbytes of code flash
memory
Products with up to 64 4ch None
Kbytes of code flash
memory
Internal 2ch
D/A converter 8-bit None
Comparator None
ELC None
PCLBUZ 1ch None
Self-programming Yes
On-chip debug | Trace Yes
| Hot plug-in Yes
Option byte Yes

Notes 1. The 20-pin products do not have TRJIOO and TRJOO pins.

2. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM.

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

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

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

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

Caution For details, see 1.5 Pin Configurations.
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RL78/F13, F14

CHAPTER 1 OVERVIEW

1.4 Block Diagram

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

Figure 1-1. Block Diagram

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO

TRDIOA1
TRDIOB1
TRDIOC1
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TRJOO
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—
T
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—
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—
—
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]
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RL78
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> d Divider and
> <:> Multiply- -y ore K
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— TRJ <:>
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Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

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

Figure 1-2. Block Diagram

00 TAUO (&ch) <:> PORTO <E> P00 to P02
100 ]
B e
PORT1 8 > Piotop17
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T002 <+—
TI03 ———
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5 —
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CODE FLASH
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B
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1
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i
TO15 <—] <:> PORTS P80 to P87
g ——
B
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TO17 4—] (::) PORT9 P90 to P97
RL78
TRD (20h) CPU CORE
TRDIOAO/TRDCLKO 4 »> —
TRDIOBO > Multiplier,
TRDIOCO > cho Divider and
TRDIODO > Multiply-
Accumulator
TRDIOAT < »>
TRDIOB1 < »>
TRDIOCT < »> cht
TRDIOD1 > <:> RAM <E>P120,P12510P126
C> PORT12
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TRJIOO ¢—) C> L P30
PORT13
le— P37
—>
WWDT <:> <:> PORT14 P140
X
SAUO (2ch) __
RXDO |¢— RESET
B — UARTO = RESOUT
Sk # > L ; <:> PCL/BUZ — PcLBUZO
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SS0 — > OCO (for WDT)
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SDA0T  +— lico1 Reset Generator X1 X2/EXCLK
<:> RTC —» RTCIHZ
SAU1 (2ch) Main OSC
RXD1 —— ANIO to ANI17,
TXD1 —] UART1 10-bit ADC <::|25 ANI24 to ANI30
- AV
SCKT0 < » (25¢h) ——
SI10 1S TP,
SO10 7
N
SST0 > - 8-bit DAC ANGO
SCRTT < <:> ] PLL (1ch)
ol < csitt
SSITT > 1
1 —» VCOUTO
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C> Comparator0  [—— IVCMPO1
SCL11  €— o1 ! (1ch) le— vCmPo2
SDA11  €—i POR/ ||Low-speed High-speed [¢—— IVCMPO03
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Voltage
CRXDO —» CAN REGULATOR “ 1ICA0 SCLAO
CTXDO (1ch) | (1ch) SDAAOD
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% sTopsT
CRC
LRXD1 ——| LIN1
LTXD1 (1ch)

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

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

Figure 1-3. Block Diagram
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<:> RTC —» RTC1HZ
SAU1 (2ch) Main OSC
RXD1 —f _ ANIO to ANI16
UART1 :
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SCKT0 < > (20ch) E—
A T csio -
SSI0 N t v
> T -
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S 2 | [
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Cautions 1. Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 CHAPTER 1 OVERVIEW

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

Figure 1-4. Block Diagram
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Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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1.4.5 RL78/F14: Block Diagram of R5F10PMn (n = E, F) 80-pin Products

Figure 1-5. Block Diagram
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PORT6 .@ P60 toPE7
PORT7 8 > ProtopPT

PORTS 8 > Peotope

3=
S oo oo
HHI

3=

o»
S
>

googuuygyg U1

PORTY K8 > Paotopar
RL78
TRD (2ch) CPU CORE
TRDIOAO/TRDCLKO > —
TRDIOBO > Mutiplier,
TRDIOCO »> cno Divider and
TRDIODO > Mutiply-
Accumulator
TRDIOAT >
TRDIOB1 » -
s =
h ~ (::> RAM <E>P120, P125, P126
(::> PORT 12
TRJOO +— K4 ] Pr21toP124
TR
TRIOO «—> <:> @ P130
PORT 13
le— P137
—>
WWDT <:> C> PORT #4 P140
Y
SAUO (2ch)
DI —— l¢— RESET
TXD0 <—] UARTO —» RESOUT
SCK < » C>
> PCL/BUZ — PcLBUZO
% > csioo KN \Lov-speed
=0 — » 0OCO (for WDT)
s - (TN R ] ook
< > csi01 (8ch)
S001
External INT
S8 =] w0 | Clock Generater (::> 12eh) (72 INTPO toINTP11
+ XT1 XT2EXCLKS|
SCLOT <—
S8 =p{__woor ] ResetGenerabr Xt Xe/EXCLK
(::> RTC — RTCtHZ
SAUT 2ch) Main 0SC
RXD1 —— _ ANIO to ANI15,
P _uen ] _ (757 e,
KO » (20ch) AVier
o T CLM — AVeen
18 «—Pq  csio
SSM0 > _4t v .
8-bit DAC
N - (1ch) ANGO
s I | PLL
> csin
SO11
M — f
1 — \VCouTo
SCL10 <—
SOAT0  +—] Iic1o [&— IVCMPOO
Comparator 0 [¢— IVCMPO1
SCL11  <+— on ) © (1ch) [&—— vCMPO2
SDAT1  €—i POR/ Low-speed High-speed [¢—— |VCMPO3
LVD oco oco le— WREFO
Voltage
CRXD0 cAN
REGULATOR 1ICAD SCLAO
oo e | L s
LRXDO —] LINO REGC
1ch
LTXDO (o) - Saosy | |&) SNZOUTOtoSNZouT?
% stopsT

CRC

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

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

Figure 1-6. Block Diagram

TALD (Bch) PORTO le—> P00

&

3
2

<:> . PORT 1 P10 toP17

=]

S

N
3
>
N}

2838

7 —] ch04
TIO5 —

ch05
008 —J TOOL TOOL PORT3 <E>
06 TOOLO TXD RXD P30 toP34

—PL e ]
TI07 —
097 < ch07 PORT4 <:Z> P40 toP43
CODE FLASH
TAU! (dch) DATA FLASH “ -

8 s K& mowes
T —
TO11 +—] ot <::>
e T = K= A S
T3 —
TO13 +—] i3

PORT7 P70 toP77
PORT8 P80 toP87
PORT9 <Z> P90 toP%

U008 U U4

RL78
TRD (2ch) CPU CORE

Muitiplier,
cho Divider and

Mutiply-
Accumulator

TRDIOAO/TRDCLKO
TRDIO
TRDIOCO

TRDIODO

YYYY YYVYY

TRDIOAT «
TRDIOB1 < 1
TRDIOC1
TRDIOD1T « C> RAM <Z>P120,P125
<::> PORT 12
TRIOO +—— CZl P121to P124
TRIOD «—>] R C> > P30
(::> PORT 13
le— P137
|t—p-
Wwor <:> (::> PORT 14 P140
A
SAUO (2ch) -
RXDO l¢— RESET
2 == v ] oo
< »
SCSK|88 > (::> PCL/BUZ — PcLBUZO
00 < CSI00 C> Low-speed
=im > OCO (for WDT)
SCKOT +— <::> KEY RETURN 8 | KROtoKR?
SI01 > csio1 (8ch)
SO0 <
SSiot > Sub OSC
External INT
ST — 11Co0 Clock Generator <::> (12¢h) K 12°] INTPO toINTP11
+ XT1 XT2EXCLKS|
Ssgkg‘? <] lcot Reset Generabor X1 X2/EXCLK
(::> RTC — RTC1HZ
SAU1 (2ch) Main 0SC
RXD1 — _ ANIO to ANI15,
%8 =P ven ] T
SCKT0 + »> (19ch) —— me
310 »  csio -
SO0 <« 7
S - = I
8-bit DAC
ANOO
SCKTT +—> L] PLL (1ch)
> csi
SO11
K] > T
scL1o 1 — VCouTo
SDAT0  <+— Ic1o [+—— 1vCMPoO
Comparator 0 [— IVCMPO1
SCL11 4— o1 ) © (1ch) [—— IvCMP02
SDA11  4— POR' || Low-speed High-speed l&—— |vCMPO3
LVD oco oco [¢—— IVREFO
CAN Voltage
CRXDO —| REGULATOR 1ICAD SCLAO
o i | o
LRXDO LINO REGC
LTXD0 —H| (1ch) ““ SNZOUTO to SNZOUT?
STOPST
CRC

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

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

Figure 1-7. Block Diagram

TAUO (8ch)
PORTO le—» P00
o
T000
o
TO01
oo — <::> . <:> PORTA P10toP17
TO02 * [0z ]
TI3 ——
s — -
ot —
TO04
=
Tﬁgz 0010 o T <:> PORT3 @Psotopszz
h
= e
o —
1007 *—] d <:> PORT4 <z>P40, P41
CODE FLASH
oco
TAU1 (4ch) DATA FLASH -
s ST
P
To11 m <:>
o BCD <:> PORT6 <Z> P60 to P63
e —
]

To13 +— <:> PORT? <Z>P70toP73
<:> PORTS P80 to P87
<:> PORT9 <z> P90 to P92

TRD (2ch) RL78
TRDIOAO/TRDCLKO ¢ > CPU CORE
TRDIOBO < > eho
TRDIOCO > Multiplier,
TRDIODO > <:> Divider and
TRDIOAT < »> Multiply-
TRDIOB1 - "
TRDIOC1 < < e
TRDIODT > <::> RAM <:2 S pi20,pi2s
<:> PORT12
' 4 | P121toP124
TRJIOO +—— R <:>
TRUIOO 4—> —» P130
PORT13
le— P137
<:> PORT14 le—> P140
WwDT
A
SAUO (2ch)
[¢— RESET
RXDO ——
TXDO —] UARTO I+ RESOUT
< N
SCK00 = 4 <:> PCL/BUZ — PcLBUZO
S000 # Csioo <:> Low-speed
$S100 > 0CO (for WDT)
SCKOT <« > C> KEY RETURN 71 KROto KRT
SI01 P> csiot (8ch)
S001
Ssiot N Sub 0SC
SCL00 External INT
SDACD +—] 11C00 Clock Generator <:> (10ch) 10| INTPO 10 INTPS
XT1 XT2/EXCLKS
SCLOT 4—T
SDAOT < lico1 Reset Generator X1 X2/EXCLK
<:> RTC — RTC1HZ
RXD1 e Main 0S¢ ANIO to ANIM2
— to
UART1 3 ,
D1 <— 10-bit ADC C:l ANI24 to ANI25
SCKT0 < »> <:> (15ch) AVier
S0 > —— AV
SO10 csio 7
8-bit DAC
G = <4 C> o3 PLL “ (1ch) ANOO

S eI csm

SSIT1 > T

SCL10  4—T o1 | —>» VCOUTO

SDA10  €—] le— vCMPOO

SCL11  a—i o <:> Comparator 0 [¢—— VCMPO1

SDAT!  4— POR/ |[Low-speed|| High-speed (1ch) [ vempo2
LvD 0co oco E——
CRXDO CAN Voltage ICAD
REGULATOR SCLAO
CTXDO (1ch) “ (1ch) SDAAOD
LRXDO LINO |
Tch REGC
LTXDO (1ch) “ STANDBY “ SNZOUTO to SNZOUT7
STOPST

CRC

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

CHAPTER 1 OVERVIEW

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

Figure 1-8. Block Diagram

TRDIOAO/TRDCLKO
TRDIOK

TRDIOCO
TRDIODO

TRDIOC1
TRDIOD1

TRJOO
TRJIOO

CRXDO
CTXDO

LRXDO
LTXDO

TAW (8ch)
—p aw ]
— ch01
— ch02 <:> ELC
<— <:>
e ]
— ch05 TOOL TOOL
<
TOOLO TXD RXD
P e ]
—] ch07
CODE FLASH
ocb
TAUI (4ch) DATA FLASH “
P ]
] = - |—|<:>
— BCD
—] ch12
. ch13
RL78
TRD (2ch) CPU CORE
< > Mutiplier,
< > ch0 Divider and
< » Mutiply-
o Accumulator
< >
< > ch1
=t =
—]
«—) TRJ C>
WWOT <:::>
A
SAUO (2ch)
] J¢— RESET
—] UARTO
> csi00 (:::) Low-speed
il N OCO (for WDT)
<« s : :
D —
—
<
—

licoo

ncot

" |

SAU1 (2ch)
UART1

| '

CsI10

i 11

lic1o

CAN
(1ch)

LIN0
(1ch)

Clock Generator

+
Reset Generabr

X1

X2/EXCLK

Main OSC

[

g0 g

POR/
LVD

Low-speed
0oco

High-speed

oco

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

Voltage
REGULATOR

PORT1

PORT3

PORT4

PORT6

PORT8

g 4o g4 U

PORT 12

]

l—

PORT 13

g 4

KEY RETURN
(6ch)

External INT
(6¢ch)

RTC

10-bit ADC
(10ch)

IEREEE)

8-bit DAC
(1ch)

Comparator 0
(1ch)

i

¢ 8 040 UY U

1ICA0
1ch)
e T

§

P10 toP17

<z> P30, P33 P34
<z> P40, P41

<Z> P60 to P63

@ P80 to P&

<Z>P120.P125

P121,P122

P137

KRO to KRS

INTPO to INTPS

RTC1HZ

ANIO to ANI7,
ANI24, ANI25
AVeer
AVeen

ANOO

VCOUTO
IVCMPOO
IVCMPO1
IVCMP02
IVCMPO3
IVREFO

SCLAO
SDAAD

SNZOUTO to SNZOUT3

RO1UHO0368EJ0230 Rev.2.30
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RL78/F13, F14 CHAPTER 1 OVERVIEW

1.4.9 RL78/F14: Block Diagram of R5F10PAnN (n = D, E) 30-pin Products

Figure 1-9. Block Diagram

TAWD (8ch)
ch00

83

=

2
g
2

Kl PORT1 .@ P10 toP17
ELC

]
g

g2

=

>

G
S
>
&

TOOL TOOL PORT3 @
TOOLO TXD RXD Pe0, P33, P34

TO06
TI07 —
007 C> PORT4 <Z> P40, P41
CODE FLASH
TAU! (4ch) DATA FLASH “ ~

— ch10
BCD |( )

g2

4
S
)
<

o=
> o2 oo
S
R

ﬂ

e

<
2

=

=)
E4
N

<:> PORT8 P80 to P87

RL78
TRD (2ch) CPU CORE

TRDIOAO/TRDCLKO o
TRDION Mutiplier,

ch0 Divider and

Mutiply-
Accumulator

TRDIOCO
TRDIODO

TRDIOA1
TRDIOB1
TRDIOC1

TRDIOD1
TRIOO ——
TRJIOO +—>| TRJ <:>

YYYY YYYY

<Z>P120,P125
PORT 12
K2 ] pr21,pr2

PORT13 [— P137

g U

==

Iy
SAUO (2ch) ==
B v ]
SCK0 < =
SI00 >
CsI00 <:> Low-speed
% « > OCO (for WDT)
SCKOT < » <:> KEY RETURN
SI01 > s C> (8ch) 8 | KROtoKR?
S001 <
SSI01 »>
. External INT
?Sk%g < licoo Clock Generator <:> %r:‘) CE' INTPO to INTPS
+
SCLOT «—]
SDA0T +—] licot Resat Generator X1 X2/EXCLK
C> RTC —>» RTC1HZ
SAU1 (2ch) Main OSC
RXD1 — _ ANIO to ANI9,
RO UART1 10k ADC CE'ANIZA,ANI%
(12ch) AV
SCK10 < > CLM —— AVien
SI10 > csi10
SO10 <« t v
8-bit DAC
K (1ch) ANOD
SCL10  +— Ic10 e PLL
SDAT0  <+—
—1 —» vcouTo
[<— vcMPOO
C> Compador0  |[&—— [VCMPO1
) (1ch) [«— vemPo2
POR || Low-speed High-speed l[¢&—— |VCMPO3
LVD oco 0co [¢— IVREFO
Voltage
CRXDO —| CAN REGULATOR
CTXDO (1ch) |
LRXDO LINo REGC
LTXDO (1ch) KD STANDBY 4 ) SNZOUTD toSNZOUTS

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

CHAPTER 1 OVERVIEW

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

Figure 1-10. Block Diagram

TRDIOAO/TRDCLKO
TRDIO

TRDIOCO
TRDIODO
TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

TAW (8ch)
ch00

IH
2

3
5

3
8

ch04

0!

S||s
s||a

AL

g
3

TAUI (4ch)
ch10

N

ch13

IRININ|

TRD (2ch)

ch0

ch1

AAAL AAAA
YYYY YYYY

TRJ

CODE FLASH
DATA FLASH

TOOL TOOL
TOOLO TXD RXD

= K
BCD |( )

RL78
CPU CORE

Muitiplier,
Divider and
Muitiply-
Accumulator

RAM

4

SAUO (2ch)
UARTO

N
|

Csl00

Yv

Csio1

pra—
«—

pram—
—

licoo

"'

licot

SAU1 (2ch)
UART1

TI

csi10

yYivy

cslI11

AAR A 4

lic1o

lc11

i

CAN
(1ch)

LINO
(1ch)

WwDT

-

Clock Generator
+

Reset Generabr

|¢— RESET
—» RESOUT

=

Low-speed
OCO (for WDT)

XT1 XT2EXCLKS
X1 X2/EXCLK

Main OSC
?

PLL

A4

[}

g U

I

POR/
LVD

Low-speed
oco

High-speed
0oco

Voltage
REGULATOR

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

N

C> PORTO <§> P00 to P02
C> PORT1 P10 toP17
C> PORT3 @ P30 toP3
<:> PORT4 P40 toP47
<:> PORT5 P50 to P57
<:> PORT6 K8 > pootoper
C> PORT7 8 > Frowpr
C> PORTS 8 > PeotopE
C> PORT9 8 > PootopPar
<§>P120,P125!0P126
<:> PORT 12
K= ] Pi21toPi24
> P130
PORT13
le— P137
K PORT 14 le—> p1a0
<:> PCL/BUZ —» PcLBUZO
KEY RETURN
C> P (8 ] xRotokrr
External INT
<:> Pt (2] INTPO toINTP1
<:> RTC —» RTCHZ
5] ANIO to ANIS,
10-bit ADC ANI24 to ANI27
(20ch) Al
o I =
1ch SDAAD

SNZOUTO to SNZOUT7
STOPST

Ig
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RL78/F13, F14 CHAPTER 1 OVERVIEW

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

Figure 1-11. Block Diagram

TAUO (8ch) ] ]
PORTO le—> P00
o
TO00
ot —
—
Too1 <:> PORT1 P10 to P17
0
TO02
TI03 ———
e — -
ot
Toos ] i
Tos T—
TO05 TOOL TOOL <:> PORT3 <E>P30 to P34
o TOOLO TXD RXD
]
o
To07 +—1 d <:> PORT4 <Z>P40m P43
CODE FLASH
ocb
AU (4an) DATA FLASH -
THo <:> PORT5 <Z>P50 to P53
TO10 *
T ———

] )

o BCD <:> PORT6 <Z>P60 to P63

i g m—

"

TO13 <:> PORT7 P70 to P77
<:> PORTS P80 to P87
<:> PORTY <z> P90 to P96

TRD (2ch) RL78
TRDIOAO/TRDCLKO ¢ > CPU CORE
TRDIOBO > eho
TRDIOCO > Multiplier,
TRDIODO »> <:> Divider and
TRDIOA1 < > Multiply-
TRDIOB1 > Accumulator
TRDIOCT <« > ch
TRDIOD1 > <:> RAM <Z>szo, P125
<:> PORT12
(7] Pr21toPr2a
TRIOO +—— -
TRIIOO 4—> —» P130
PORT13
le— P137
K> PORT14 [e—> P140
WWDT
Y
SAUO (2ch)
RXDO ——— le— RESET
TXDO 4—] UARTO |- REsouT
SCoo < <:> PCL/BUZ — PcLBUZO
soo csl00 <:> Low-speed
35100 = > OCO (for WDT)
SCKoT +—b C> KEY RETURN T KRo 10 KRT
SI01 csio (8ch)
S001
Ssi0T > Sub OSC
External INT
SCLOQ «—p
SDA00 <— IC00 Clock Generator <:> (12ch) CE INTPO o INTP11
SCLOT A * XT1 XT2/EXCLKS
SDAOT lico1 Reset Generator X1 X2/EXCLK
<:> RTC — RTC1HZ
01 SAUT (2ch) Main OSC
UART1 19 ANIO to ANI15, ANI24 to ANI26
TXD1 4— 10-bit ADC <::|
SCKT0 < > (19ch) AVaer
> — AViw
SI10
SO10 csi1o
SSI10 > f
SCKTT < »> K
> | PLL

ol o > csint

SSI1 > T

SCL10  4—T Ic10 1

SDAT0  €—
SCL11 4— oy
SDAT  €—] POR/ ||Low-speed|| High-speed
LVD 0co oco
Voltage
CRXDO CAN REGULATOR IICAO SCLAO
CTXDO (1ch) (1ch) SDAAO
LRXDO LINO | SNZOUTO to SNZOUT?
LTXDO (1ch) REGC “ STANDBY o
STOPST
CRC

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

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

Figure 1-12. Block Diagram

TAUO (8ch) ] ]
PORTO le—> P00
o
TO00
g - -
TO01
PORT1 8 >P10tpi7
i — ° "
T002
TI03 ——
™ o
T
ch04
TO04
ngg TOOLO TXD RXD <:> PORTS <E>P3°‘° P34
b=
o
TO07 ° <:> PORT4 <Z>F‘40, P41
CODE FLASH
ocb
TAUT (ach) DATA FLASH -
mo bl e
T ——
To11 4— <:>
o BCD <:> PORT6 <Z>F'60 to P63
T
] >
TO13 <:> PORT? <E>P70 to P73
<:> PORT8 P80 to P87
<:> PORTS <z> P90 to P2
TRD (2ch) RL78
TRDIOAO/TRDCLKO ¢ > CPU CORE
TRDIOBO < > cho
TRDIOCO > Multiplier,
TRDIODO > <:> Divider and
TRDIOAT < »> Multiply-
TRDIOB1 < > 1 Al
TRDIOCT < > o
TRDIOD1 > <:Z>F‘120,F‘125
<:> PORT12
' 4 ] P121toP124
TRIOD +—i r
TRJIOO 4—» —» P130
<:> PORT13
le— P137
<:> PORT14 le—> P40
wwoT
A
SAUO (2ch)
RXD) —— |«— RESET
TXDO «—] UARTO = ResouT
SCK00 — 13 <:> PCL/BUZ —> PCLBUZO
S000 < csioo C> Low-speed
SSI00 > 0CO (for WDT)
< R
SCKO1 > <:> KEY RETURN 8 | KROto KR7
SI01 csiot (8ch)
S001
SSI01 > Sub OSC
External INT
SCLO0 4— <:|
SDA00 <— IC00 Clock Generator <:> (10ch) 10 [ INTPOto INTP9
+ XT1 XT2/EXCLKS
Hvia— Iico Reset Generator X1 X2EXCLK
<:> RTC — RTC1HZ
SAUT (2ch) Vi OSC
RXD1 — UART1 5] ANIO to ANI12,
TXD1 <—:- <:> 10-bit ADC ANI24, ANI25
SCKT0 < > (15ch) AVier
> I AVen
SI10 >
SO10 csino ¥
SCKTT < > C>
< > | PLL
son > csi
SSI11 > T
SCL10  4—T Ic10 |
SDA10  €—]
SCL11 4— o
SDA11  4— POR/ || Low-speed High-speed
LVD 0co 0co
CAN Voltage
CRXDO REGULATOR “ 1ICAO SCLAQ
CTXDO (1ch) (1ch) SDAAO
LRXDO LINO RE|GC
LTXDO 1ch
(1ch) “ STANDBY SNZOUTO to SNZOUT7
STOPST
CRC

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

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

Figure 1-13. Block Diagram

TAW (8ch)

E e

7000 *—]

TI01 ——

TO01 <—] cnot

02 PORTA P10 toP17
T002 *+—] cno2

TI03 ——

TO03 <—] <::>

TI04 ———

S

TI05 ———

7003 *—] n05 ToOL TooL

porrs KT > e, paa e
PORT4 <Z> P40, P41

TOOLO TXD RXD

o]
(==}
&3

CODE FLASH
TAUT (o) DATA FLASH oco -
10 ——
B8 =—
Bl < oh11 C>
R — 0 BCD |( \ PORT6 <z> P60 to PE3
TH3 ——
TO13 *—f o3

1
T U0 00 O

PORT8 <E> P80 to P85

RL78
TRD (2ch) CPU CORE
TR A om0 < > Mutpler,
TRDIOCO > cno Divider and
TRDIODO < »> Mutiply-
Accumulator
TRDIOA! < »>
TRDIOB! < < o
TRDIOC1 »>
frotonT < _ <:> RAM <Z>P120.P125
K_D PORT 12
TRJOO +— K2 ] p121,p122
TRJIOO 4—>] TRJ <:>
<:> PORT13 le— P137
wWwDT <:>
A
SAUO (2ch)
— J¢— RESET
RXDY e UARTO
scg*gg < >
ol €SI00 C> Low-speed
SO0
SS100 > OCO (for WDT)
o1 = > <:> KEYRETURN 6 | KROtoKR5
01 > csiot (6ch)
S001
ssiof >
External INT
85530 1 1Ico Clock Generator C> 6on) CE INTPO to INTPS
+
358}\811 — licot Reset Generalor X1 X2/EXCLK
<:> RTC — RTC1HZ
SAU1 (2ch) ManOSC
RXD1 —_ ANIO to ANI7,
ot il C> 10-bit ADC @ ANI24, ANI25
SCK10 < > (10ch) ﬁgm
a0 > csio — AVen
so10 < } v
SCL10 <4— IIc10 K_ | PLL
SDAT0  <—
POR/ || Low-speed High-speed
LVD oco oco
Voltage
CRXDO —| CAN REGULATOR

U

1ICAO SCLAO
1ch SDAAD
1ch
LTXDO (1ch) SNZOUTO to SNZOUT3

CTXDO (1ch)

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

CHAPTER 1 OVERVIEW

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

Figure 1-14. Block Diagram
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RL78/F13, F14

CHAPTER 1 OVERVIEW

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

Figure 1-15. Block Diagram
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Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14

CHAPTER 1 OVERVIEW

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

Figure 1-16. Block Diagram
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Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14

CHAPTER 1 OVERVIEW

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

Figure 1-17. Block Diagram

TIoO
TO00
TIO1
TOO01
TI02

TIO3
TO03
TIo4
TO04
TIOS

TIo6
TO06
TIo7
TO07

TI10
TO10
T
TO11
TI12
TO12
T3
TO13

TRDIOAO/TRDCLKO
Ti

RDIOBO
TRDIOCO
TRDIODO
TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

RXDO
TXDO

SCK00
SI00

SSI00

SCKO1
SI01

Ssliot

SCLOO
SDAOO

SCLO1
SDAO1

RXD1
TXD1

SCK10
Si10
8010

SCK11
Si11

Ssi1

SCL10
SDA10

SCL11
SDA11

LRXDO
LTXDO

Caution

<::> PORTO l—>
TAWD (8ch) : : PR
— o ]
—
— 02
_ TOOL TOOL <:> PORT3
— 03 <::> TOOLO TXD RXD
—
— Kl PORT4
— s ]
CODE FLASH oo KT
]
— cho7
TAUI (4ch) BCD |<:> C> PORTG
— 10 VoS
—C e ]y o il
]
— 13 C> FORTS
Ol w Ky
TRD (2ch) RL78
. > CPU CORE
b > cho Mutiplier,
D C> Divider and pre
> Mutiply-
< > Accumulator
< > ont
pa— - K2
(::> PORT 12
(]
— = {1 A
«— <::> PORT13
le