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Notice

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a reflected
wave may cause malfunction. If the input of the CMOS device stays in the area between VIL (MAX) and VIH
(MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise from entering the
device when the input level is fixed, and also in the transition period when the input level passes through the
area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction. If an
input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc., causing
malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of CMOS devices
must be fixed high or low by using pull-up or pull-down circuitry. Each unused pin should be connected to VDD
or GND via a resistor if there is a possibility that it will be an output pin. All handling related to unused pins must
be judged separately for each device and according to related specifications governing the device.

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

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS device.
Immediately after the power source is turned ON, devices with reset functions have not yet been initialized.
Hence, power-on does not guarantee output pin levels, I/O settings or contents of registers. A device is not
initialized until the reset signal is received. A reset operation must be executed immediately after power-on for
devices with reset functions.

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

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




Readers

Purpose

Organization

How to Read This Manual

How to Use This Manual

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

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

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

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

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/F13, F14 Microcontroller instructions:

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

(RO1USO0015E).



Conventions Data significance:

Active low representations:
Note:

Caution:

Remark:

Numerical representations:

Related Documents

The related documents indicated in this publication may include

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

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

Binary X XXX OF XxxxB
Decimal CXXXX
Hexadecimal ---xxxxH

preliminary versions.

However, preliminary versions are not marked as such.

Documents Related to Devices

Document Name

Document No.

RL78/F13, F14 User's Manual: Hardware

RO1UHO368E

RL78 Family User's Manual: Software

RO1US0015E

Documents Related to Flash Memory Programming

Document Name

Document No.

PG-FP5 Flash Memory Programmer User's Manual

R20UTO008E

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

version of each document when designing.



Other Documents

Document Name Document No.
Renesas MPUs & MCUs RL78 Family R01CP0O003E
Semiconductor Package Mount Manual Note
Quality Grades on NEC Semiconductor Devices C11531E
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) C11892E
Semiconductor Reliability Handbook R51ZZ0001E

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

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

All trademarks and registered trademarks are the property of their respective owners.

EEPROM is 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 O0OO0OO0OO0OO0O0

O O0OO0OO0O0

O O OO

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

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

oscillator clock)

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

ROM: 16 to 256 KB

RAM: 1 to 20 KB

Data flash memory: 4 KB/8 KB

High-speed on-chip oscillator clock

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

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

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

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

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

On-chip debug function

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

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

Multiply/divide/multiply & accumulate instructions are supported

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

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

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

On-chip key interrupt function

On-chip clock output/buzzer output controller

On-chip BCD adjustment

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

Timer

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 1>C

e CAN interface (RS-CAN lite)

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

DTC (Max. 52 sources)

ELC (Max. 26 channels for event link source, Max. 9 channels for event link destination) Note
Safety functions (CRC calculation, PLL lock detection, AD test, SFR guard, etc.)

RO1UHO368EJ0210 Rev.2.10 R NS 1
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O 8-bit D/A converter Note

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

O Power supply voltage: Vbb=2.7t0 5.5V

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

ROLUHO0368EJ0210 Rev.2.10 R NS 2
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1.2 Product Lineup

Table 1-1. RL78/F14 Lineup

Code Data RAM Pin Count
Flash Flash 100 pins 80 pins 64 pins 48 pins 48 pins 32 pins 30 pins
(QFN) (QFP)
48 KB 4 KB 4 KB — — — R5F10PGD R5F10PGD R5F10PBD R5F10PAD
64 KB 6 KB R5F10PPE R5F10PME R5F10PLE R5F10PGE R5F10PGE R5F10PBE R5F10PAE
96 KB 8 KB R5F10PPF R5F10PMF R5F10PLF R5F10PGF R5F10PGF — —
128 KB 8 KB 10 KB R5F10PPG R5F10PMG R5F10PLG R5F10PGG R5F10PGG — —
192 KB 16 KB R5F10PPH R5F10PMH R5F10PLH R5F10PGH R5F10PGH — —
256 KB 20 KB R5F10PPJ R5F10PMJ R5F10PLJ R5F10PGJ R5F10PGJ — —
Table 1-2. RL78/F13 (CAN and LIN incorporated) Lineup
Code Data RAM Pin Count
Flash | Flash 80 pins 64 pins 48 pins (QFN) 48 pins (QFP) 32 pins 30 pins
32 KB 4 KB 2 KB — R5F10BLC R5F10BGC R5F10BGC R5F10BBC R5F10BAC
48 KB 3 KB — R5F10BLD R5F10BGD R5F10BGD R5F10BBD R5F10BAD
64 KB 4 KB R5F10BME R5F10BLE R5F10BGE R5F10BGE R5F10BBE R5F10BAE
96 KB 6 KB RSF10BMF R5F10BLF R5F10BGF RSF10BGF RSF10BBF RSF10BAF
128 KB 8 KB R5F10BMG RSF10BLG R5F10BGG R5F10BGG R5F10BBG R5F10BAG
Table 1-3. RL78/F13 (LIN incorporated) Lineup
Code Data RAM Pin Count
Flash Flash 80 pins 64 pins 48 pins 48 pins 32 pins 30 pins 20 pins
(QFN) (QFP)
16 KB 4 KB 1KB — — R5F10AGA R5F10AGA R5F10ABA R5F10AAA R5F10A6A
32 KB 2 KB — R5F10ALC R5F10AGC R5F10AGC R5F10ABC R5F10AAC R5F10A6C
48 KB 3 KB — R5F10ALD R5F10AGD R5F10AGD R5F10ABD R5F10AAD R5F10A6D
64 KB 4 KB R5F10AME R5F10ALE R5F10AGE R5F10AGE R5F10ABE R5F10AAE R5F10A6E
96 KB 6 KB R5F10AMF R5F10ALF R5F10AGF R5F10AGF — — —
128 KB 8 KB R5F10AMG R5F10ALG R5F10AGG R5F10AGG — — —
RO1UHO0368EJ0210 Rev.2.10 :{ENESAS
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1.3 Function Overview
1.3.1 RL78/F14 Functions List

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

Series Name R5F10PP R5F10PM R5F10PL R5F10PG R5F10PB R5F10PA
Pin Count 100 pins 80 pins 64 pins 48 pins 32 pins 30 pins
Code flash 64 to 256KB 48 to 256KB 48KB, 64KB
Data flash 8KB/4KB 4KB
RAM 6 to 20KB | 4 to 20KB 48KB, 64KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K, grade Y)
System clock Main system Crystal/ceramic/ 1 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator | square wave
High-speed on- | Normal high accuracy 32 MHz (typ.)
chip oscillator
Low-speed on- For low-speed operation 15 kHz (typ.)
chip oscillator
Subsystem clock oscillator 32.768 kHzNote 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_en power supply 1.56 V (typ.)
is rising
When power supply 1.55V (typ.)
is falling
LVD Vob 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
RAML1 bit error correction function Yes
RAM2 bit error detection function Yes
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
1/0 port output signal level detection function Yes
A/D test function Yes
1/0 ports Input/Output CMOS 86¢ch 68ch 52ch | 38ch 25ch 23ch
Output CMOS 1ch None
Input Shared with oscillator pins 4chNote 7 2ch
Input only 1ch
Power supply For internal circuits Vob, Vss, REGC
pins For I/O ports EVopo, 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 its (signed)
16 bits x 16 bits + 32 bits (unsigned)
Arithmetic instructions Yes
(extended instruction set)
Vectored External Products with at least 16ch Notes 4.6 16ch Notes 4.6 15ch Notes 3.6 14ch Nete2 9ch Netet
interrupt 128 Kbytes of code flash
sources memory
Products with up to 96 14ch Netes 3.5 14ch Netes 3.5 13ch Nete2
Kbytes of code flash
memory
Internal Products with at least 48ch Note4 48ch Nete4 48ch Note3 48ch Note2 41ch Netel 40ch Nete
128 Kbytes of code flash
memory
Products with up to 96 41ch Note3 41ch Nete3 41ch Note2
Kbytes of code flash
memory
Key return detection 8ch 6ch 8ch
DTC 44 sources 44 sources/38 sources 37 sources
Timer TAU 16 bits 16 bits (8ch x 2/8ch + 4ch) 16 bits (8ch + 4ch)
(8ch x 2)
RTC 1ch
Timer RJ 16 bits x 1
Timer RD 16 bits x 2
Serial IIF CSl/simplified I2C /JUART 4ch/4ch/2ch | 3ch/3ch/2ch
[spi Yes
Multimaster 12C 1ch None
LIN/UART module (RLIN3) 2ch 2ch/ich | 1ch
CAN interface (RS-CAN lite) 1ch

(Notes and Caution are listed on the next page.)
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Table 1-4. RL78/F14 Functions List (2/2)
Series Name R5F10PP R5F10PM R5F10PL R5F10PG R5F10PB R5F10PA
Pin Count 100 pins 80 pins 64 pins 48 pins 32 pins 30 pins

A/D converter Vop 24ch 18ch/16ch 17ch/16¢ch 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

. 269“ . 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 INTLIN1IWUP.
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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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 kHzNoe 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
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 68ch 52ch 38ch 25ch | 23ch
Output CMOS 1ch None
Input Shared with oscillator pins 4chNoe S 2ch
Input only 1ch
Power supply For internal circuits Voo, Vss, REGC
pins For 1/O ports EVbpo, EVsso | None
For analog circuits (AD, DA, COMP) Vob, Vss (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 14ch Notes 3.4 13ch Note2 9ch Note
interrupt Internal 40ch Note 40ch Nete2 40ch Nete 39ch Note
sources
Key return detection 8ch 6¢ch 8ch
DTC 37 sources 36 sources
Timer TAU 16 bits (8ch + 4ch)
RTC ich
Timer RJ 16 bits x 1
Timer RD 16 bits x 2
Serial I/F CSl/simplified 12C /JUART 4ch/4ch/2ch 3ch/3ch/2ch
[spi Yes
Multimaster I°C 1ch | None
LIN/UART module (RLIN3) ich
CAN interface (RS-CAN lite) 1ch
AID converter | Voo 16ch [ 16ch [ 13ch 8ch [ 10ch
10-bit SAR EVoo 4ch | 3ch | 2ch
Internal 2ch
DI/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.

RO1UHO368EJ0210 Rev.2.10 R NS 7
Dec 10, 2015 _ENES



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 4t108KB_ | 2108KB | 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 kHzNoe & | None
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on- For peripherals other 15 kHz (typ.)
peripherals chip oscillator than WDT
For WDT 15 kHz (typ.)
POR When power supply 1.56 V (typ.)
is rising
When power supply 1.55V (typ.)
is falling
LVD Voo voltage When power supply 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection is rising
When power supply 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
is falling
Safety functions | WWDT (window watchdog timer) Yes
lllegal instruction execution detection Yes
function
Flash memory CRC operation function Yes
RAM1 bit error correction function Yes
RAM2 bit error detection function Yes
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
1/0 port output signal level detection function Yes
A/D test function Yes
1/O ports Input/Output CMOS 68ch | 52ch 38ch 25ch 23ch 13ch
Output CMOS 1ch None
Input Shared with oscillator pins 4chNote & 2ch
Input only 1ch
Power supply For internal circuits Voo, Vss, REGC
pins For 1/O ports EVopo, EVsso None
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 13chNote 4.5 12chNote3 —
interrupt 96 Kbytes of code flash
sources memory
Products with up to 64 13ch Note 4.5 10ch Note 2 8ch Note 2 7chNote2
Kbytes of code flash
memory
Internal Products with at least 35ch Note 4 35ch Note 3 —
96 Kbytes of code flash
memory
Products with up to 64 35ch Note 4 26ch 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.)
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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 ich
Timer RJ 16 bits x 1 Nte?
Timer RD 16 bits x 2
Serial I/F CSl/simplified Products with at least 4ch/4ch/2ch —
12C JUART 96 Kbytes of code flash
memory
Products with up to 64 4ch/4ch/2ch 2ch/2ch/ich
Kbytes of code flash
memory
SPI Yes
Multimaster 12C | 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 Vob Products with at least 16ch 16ch 13ch —
10-bit SAR 96 Kbytes of code flash
memory
Products with up to 64 16ch 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 ich 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 TRJIO0 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. NTP11 and INTLINOWUP are counted as a single source because using them at the same time is not
possible.

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

Caution For details, see 1.5 Pin Configurations.
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1.4 Block Diagram
1.4.1 RL78/F14: Block Diagram of R5F10PPn (n = E, F, G, H, J) 100-pin Products

Figure 1-1. Block Diagram
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<:> RTC —» RTC1HZ
SAUL (2ch) Main OSC
RXD1 K31 ] ANI0 to ANIZO
TXD1 4— <:> 10-bit ADC
AV
SCK10  «+— ] cm @1eh I Av..
Si10 > coio
10 < [y
SSI10 A\
SSI > “ 8-bit DAC ANGO
> (Ich)
SCK11 | PLL
soit > csit1
SSITT » T
1 —>» vcouTo
St m— Ic10 [&—— vemPoo
Comparator 0 [¢— IVCMPO1
SCL11  4— ot @ (1ch) le— vcmpoz
SDA1l «—] POR/ ||Low-speed High-Speed [— IVCMPO03
LvD oco [¢— vRreFO
Voltage
CRXDO ——b| CAN “ REGULATOR “ licA0 SCLAO
CTXDO (1ch) (1ch) SDAAO
LRXDO ——P| LINO “ REGC
LTXDO (1ch) “ STANDBY “ SNZOUTO to SNZOUT?
STOPST
e K2
LRXD1 —>| LINL
LTXD1 (1ch)
Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

ROLUHO0368EJ0210 Rev.2.10 R NS 10
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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

<R> Figure 1-2. Block Diagram
TAUO (8ch ] ]
00 (Beh) <:> PORTO <z> POO to P02
e —
TI0l ——
g
PORT1 8 > Protopi7
To02 <+—
TI03 ——
TO03 «— <:>
TI04 ——
e I
TI05 ———
hos TOOL TOOL
b e i I
TOOLO TXD RXD PORT3 P30 to P34
B _os |
TI07 ——
TO07 4— <:> PORT4 P40 to P47
CODE FLASH
ocp
TAUL @ch) DATA FLASH -
10— <:> PORTS P50 to P57
g o]
Tl —
Bt ]
e —| BCD <:> PORT6 P60 to P67
5
et ]
TO13 +—] <:> PORT? P701t0 P77
T4 ——of
B —
18—
TO15 «—] <:> PORTS P8O to P87
TI6 —
B —
B o ]
TO17 4—:“ <:> PORT9 P90 to P97
RL78
TRD (2h) CPU CORE
TRDIOAO/TRDCLKO ¢ > p-—
TRDIOBO > o Multpler,
TRDIOCO < c Divider and
TRDIODO > Multiply-
Accumulator
TRDIOAL »>
TRDIOB1 >
TRDIOC1 > cht
TRDIOD1 >
<:> RAM <E>P120, P125 to P126
<:> PORT12
2
TRIOO 4—o, C:l P121 to P124
TRJICO +— R <:> —» P130
<:> PORT13
le— P137
>
wwoT <:> <:> PORT14 P140
X
SAUO (2ch) _
RXDO l¢— RESET
RXDO —1 UARTO I ResouT
Sk # > <:> PCL/BUZ —» PcLBUZO
S000 < csioo <:> oco o
55100 > (forwDT)
SCKOT > <:> KEY RETURN
slo1 M cam <:> (8ch) 8_| KROtoKR7
S001 < b OSC
5sio1 > S
External INT
85538 11c00 Clock Generator <:> (14ch) CE INTPO to INTP13
+ XT1 XT2/EXCLKS
SCLO1 4—ip
SDAOT 4— Reset Generator X1 X2/EXCLK
<:> RTC —» RrTCIHZ
SAU1 (2ch) Main OSC
RXD1 —— ANIO to ANI17,
TXD1 +—] UARTL 10-bit ADC <::|25 ANI24 to ANI30
- AV
SCKI0 + > (25ch) ——
SI10 > csio
S010 <
SSI10 > 4
K> ANOO
SCKII > | PLL
Ei o |
SSITT » T
1 —» vCouTo
s e IO — e
<:> Comparator 0 [—— IVCMPO1
scLil  «— ot (1ch) le— vcmPo2
SDA1l <4— POR/ ||Low-speed High-speed l¢&—— VCMPO3
LVD oco oco [— IVREFO
Voltage
CRXDO —» CAN REGULATOR “ 1ICA0 SCLAO
CTXDO (Lch) | (1ch) SDAAO
LRXDO LINO
REGC
LTXDO (1ch) _“ SNZOUTO to SNZOUT?
STANDBY
> 3 o
CRC
LRXD1 ——P LIN1
LTXD1 (1ch)
Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

ROLUHO0368EJ0210 Rev.2.10 R NS 11
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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

<R> Figure 1-3. Block Diagram
TAUO (8ch) <:> PORTO le—» P00
TIog ——
e
Tiol ——
R T
02 <::> PORT1 ‘» P10 to P17
— ELC
18 o]
Tiog ——
TO03 «— <:>
Tioa ——
8 ]
Tios ——
TO05 +—] TOOL TOOL C> PORT3 <E> P30t0 P34
o TOOLO TXD RXD ©
8 P ]
TIo7 ——
TO07 +—i <:> PORT4 <E>P4mo P43
CODE FLASH
oco
TAUL (8ch) DATA FLASH “
110 —| <:> PORTS <E>P50(o P53
TOL0 «—]
T —
1 =]
T2 BCD <:> PORT6 <Z> P60 to P63
1 =]
T o
TO13 +— C> PORT? P701t0 P77
1
TO14 <—]
e
TO15 ] <:> PORTS P8O to P87
Tie —
W =]
TO17 4—:“ <:> PORT9 <Z> P90 to P96
RL78
TRD (2¢h) CPU CORE
TRDIOAO/TRDCLKO > ati
TRDIOBO »- cho ultiplier,
TRDIOCO > Divider and
TRDIODO > Multiply-
Accumulator
TRDIOAL »
TRDIOB1 < »
TRDIOC1 » cht
TRDIOD1 <
<::> RAM <E>P120, P125
<:> PORT12
4
TRICO K P121 to P124
TRIIOO 4—b| TRI <:> l—» P30
C> PORT13
le— P137
l—»
ot <:> C> PORT14 P140
A
SAUO (2ch) N
Ax00 ——| l¢— RESET
Scro = > <:> PCL/BUZ — PcLBUZO
SO00 CSI00 C> Low-speed
=% > 0CO (for WDT)
SCKOT > <:> KEY RETURN
sio1 csiol <:> (8ch) <::|8 KRO to KR7
SO01
Ssio1 »
< External INT
SS,&SS 4_ Clock Generator ? ? <:> (13ch) CE' INTPO 10 INTP12
* XT1 XT2/EXCLKS
SCLO1 4—]
SDA0L 4— Reset Generator X1 X2/EXCLK
<:> RTC —» RrTCI1HZ
SAU1 (2ch) Main OSC
RXD1 ——fp UARTL ANIO to ANIL6,
TXD1 <_:- <:> 10-bit ADC 20 | ani2a to ANI26
I AViss
SCK10 « » (20ch) A
St P cono ;
SSI10 N t v
___ “ ANOO
SCKIT »> K> e PLL
ol = csi1
SSHN > j
1 —>» VCOUTO
St m— Iic10 [—— vcmPoo
Comparator 0 [—— IVCMPO1
SCL11  <— o11 © (1ch) le—— vemPo2
SDA1l «—] POR/ || Low-speed High-speed [¢—— IVCMP03
LVD oco 0co [¢— REFO
Voltage
CRXDO ——» CAN REGULATOR “ IICAO SCLAO
CTXDO (1ch) | (1ch) SDAAO
LRXDO LINO
REGC
LTXDO (1ch) ““ SNZOUTO to SNZOUT?
STOPST
CRC
LRXD1 —— LINL
LTXD1 (1ch)
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

<R> Figure 1-4. Block Diagram
o0 TAUO (8ch) C> PORTO l—> P00
B —
Tiol ———f hot
o =]
<:> PORTL P10t0 P17
Tonz +—f
Tog ——
= -
TI04 ——
S —
TIO5 ——— TOOL TOOL
TO05
Pom— 1000 Xy RS <:> PORT3 <E> P30 to P34
TIO6 ——
b=
TI07 ———
B o] | rore KE D ewoem
CODE FLASH
ocp
TAUL (8ch) DATA FLASH “
Tig ——
=
T111 ———
B
TO1Z2 <—]
TP e
TO13 4— <:> PORT7 <Z> P70 to P73
T114 —
T
N T
TO15 *—] <:> PORT8 P80 to P87
T116 —
s =P _ew ]
7 —
g VR PORTS P00 PO2
A v KD
RL78
TRD (2ch) CPU CORE
TRDIOAO/TRDCLKO P ..
TRDIOBO < < cho DM‘f:j"p"e"d
TRDIOCO > vider an
TRDIODO » <:> Multiply- “ pTe “
A
TRDIOAL & E
TRDIOB1 »>
TRDIOC1 < > cht
TRDIODI > <:> RAM <E>P120, P125
<:> PORT12
4
TRICO K P121 to P124
TR
TRIIOO —>| <:> —» P130
PORT13
[&— P137
—t>
ot <:> <:> PORT14 P140
Y
SAUO (2ch) —
|&— RESET
B P v ] > resour
SCK00 < >
Sloo < Low-speed C> PCL/BUZ —> PcLBUZO
Sox = C> 0CO (for WDT)
SCROT < > KEY RETURN
Slo1 M cent <:> C> (8ch) 8 | KROtoKR?
S001 <
5SS »>
" External INT
SS,&%% -— licoo Clock Generator ? ? <:> (10ch) CE' INTPO to INTP9
+ XT1 XT2/EXCLKS
SCLO1 4—
SDAOL 4— Reset Generator X1 X2/EXCLK
<:> RTC —» RTCIHZ
SAU1 (2ch) Main OSC
RXD1I — ANIO to ANI12,
TXD1 <_:- <:> 10-bit ADC 18 | Ani24 1o ANI28
AV
SCKI0 < (18¢ch) A
Sio csito
S010 < 't v
SSI10 > “ 8-bit DAC ANGO
SCK1T £ K (1ch)
< e PLL
o = csi1
SSI11 >
—T —>» vCouTo
N a— 1Ic10 [e—— vcmpPoo
<:> Comparator 0 [—— IVCMPO1
SCL11 «4— nci1 ) (1ch) [4—— IVCMP02
SDA1l «—1 POR/ ||Low-speed High-Speed [¢—— IVCMPO03
LVD oco oco [¢— IVREFO
Voltage
CRXDO —p CAN REGULATOR 1ICAO SCLAO
CTXDO (Lch) | “ (1ch) SDAAO
LRXDO LINO
REGC
LTXDO (1ch) ““ SNZOUTO to SNZOUT7
STOPST
CRC
LRXD1 ——»] LIN <:>
LTXD1 4—{ (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

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

<R> Figure 1-5. Block Diagram
00 TAUO (Bchy C> PORTO <E> P00 to P02
=
TIo1 —— oL
ot = oo ]
02 <:> PORT1 P10 to P17
=
TIo)3 ——
5 —
TIo4 —
b=
TIo5 ———
TO05 — TOOL TOOL
10010 Xy PORT3 P30 to P34
TIog ———
5
TI07 ——
TO07 +—] <:> PORT4 P40t0P47
CODE FLASH
o K2
TAUL @8ch) DATA FLASH
10— <:> PORTS P50 to P57
T
Tl —
B —
Ty —] BCD PORT6 ” P60 to P67
TO12 <—]
S
To13 C> PORT? P70 to P77
<:> PORTS P80 to P87
(N T (N <:> PORTY P90 to P97
RL78
TRD (2ch) CPU CORE ‘
TRDIOAO/TRDCLKO » -
TRDIOBO » Multiplier,
> cho Divider and
TRDIOCO
TRDIODO » Multiply- “ pre “
TRDIOAL < »
TRDIOB1 < »
TRDIOC1 < chi
TRDIOD1
C> RAM <Z>P120, P125, P126
C> PORT12
2
TRICO K P121 to P124
TRIIOO ¢—p] TRI > P130
<:> PORT13
le— P137
la—»
wwor <::> <:> PORT14 P140
A
SAUO (2ch) _
x00 ] |— RESET
B <— UARTO I RESOUT
SCK00 »
S0 < Low-speed C> PCL/BUZ —> PcLBUZO
o > C> 0CO (for WDT)
Scko1 < > C> KEY';EhTURN K8 ] krotoKR7
™ csior (Beh)
S001 #
Ssi01 > Sub OSC
< External INT
S[S’kgg «— licoo Clock Generator C> (12ch) CZ' INTPO to INTP11
+ XT1 XT2/EXCLKS
ScLol +—i
SDAOL  +— ico1 Reset Generator X1 X2/EXCLK
<:> RTC —> RTC1HZ
SAUL1 (2ch) Main OSC
RXD1 —— ANIO to ANI15,
TXD1 *—] UARTL 10-bit ADC <:|2° ANI24 to ANI27
KDl AViere
SCK10 o (20ch) E—
SSI10 » — 4 v
(>
SCKIT <+—» ] PLL
ot csit1
SSITL »> T
1 —» vcouTo
S -m— ic10 [&—— vcmPoo
<::> Comparator0  |#—— [VCMPOL
SCL11  <—f oL (ch) le—— vCmPo2
SDA1l «—] POR/ ||Low-speed High-speed |[¢—— IVCMPO3
LvD oco oco [4— \VREFO
Voltage
REGULATOR “ 1ICAO scLAo
(ch) SDAAO
LRXDO LINO
LTXDO (1ch) REGC “ STANDEY [5 ) sNzouToto SNZoUT?
—% stopsT
we KD
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

<R> Figure 1-6. Block Diagram
. TAUO (8ch) PORTO |¢—» P00
2 e ] )
TIol ——
e ]
PORTL ” P10 to P17
1%
T002 +—]
TI0g ——
] |
TIo4 >
TO04 <—Ff—  cho4
TIo5 ——
B ] e |k e kD
06 TOOLO TXD RXD P30to P34
o ]
TIo7 ——
TOO07 <— <:> PORT4 <Z>P40toP43
CODE FLASH
ocop
TAUL (8ch) DATA FLASH -
1 — oo ] <:> PORTS <Z> P50 to P53
TO10 <+—] chio
e T
T012
13w |
ch13
TO13 <—] <:> PORT? P7010 P77
<:> PORTS P8O to P87
<:> PORT9 <Z> P90 to P96
RL78
TRD (2¢h) CPU CORE
TRDIOAO/TRDCLKO »> —
TRDIOBO < Multiplier,
TRDIOCO > cho Divider and
TRDIODO »> Multiply-
Accumulator
TRDIOAL < »>
TRDIOB1 »> ht
TRDIOC1 >
TRDIOD1 >
<::> RAM <Z>P120, P125
<:> PORT12
4
TRIOO K P121 to P124
TRI
TRIIOO «—»| <:> 130
PORT13
le— P137
—>
WWOT <::> <:> PORT14 P140
A
SAUO (2ch) —
~x00 —— |¢— RESET
TXDO +— UARTO —» RESOUT
< N
Scs}jgg i > <:> PCL/BUZ — PCLBUZO
= Csl00 Low-speed
S000 0CO (for WDT;
53100 > (for WDT)
SCKOT -« » KEY RETURN
Sio1 > csiol <:> C> (8ch) CE KRO to KR7
S001 <
SSIo1 »>
" External INT
5K88 4— Clock Generator ? ? <:> (12ch) CZ' INTPO to INTP11
¢ * XT1 XT2/EXCLKS
S50 4— Reset Generator X1 X2/EXCLK
<:> RTC — RTC1HZ
SAUL (2ch) Main OSC
RXD1 —— ANIO to ANI1S,
AV
o »  csio T
— [} y
SSi1o A “ 8-bit DAC ANGO
SCKIT < N (1ch)
> | PLL
S 3
SSITL >
1 — vcouTo
SDAL0  +—]
Comparator 0 IVCMPO1
SCL11  4—i o1 (1ch) le—— veMPo2
SDA1l «—] POR/ [|Low-speed High-speed [¢—— IVCMP03
LVD oco oco [¢— IVREFO
Voltage
CRXDO —»] CAN REGULATOR “ 1ICAD SCLAO
CTXDO (1ch) | (Lch) SDAAO
LRXDO LINO
REGC
LTXDO (1ch) ““ SNZOUTO to SNZOUT7
[ % sropst
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

<R>

Figure 1-7. Block Diagram

TI00
TO00
TIO1
TOO1
Tio2
TO02
Tio3
TO03
Tio4
TO04
TIOS
TOO05
TI06
TO06
TI07
TOO07

TI10
TO10
TI11
TO11
TI12
TO12
TI13
TO13

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO
TRDIOAL
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

CRXDO
CTXDO

LRXDO
LTXDO

TAUO (8ch)

= ]
=]
— =
—=]
—
e o o
TOOLO TXD RXD
=]
==
CODE FLASH “
AL 3ty DATA FLASH oco
=l o ]
=]
BCD
—
—=
TRD (2ch) RL78
- N CPU CORE
< >
< > cho Multiplier,
< > Divider and
D) _ Multiply-
: > chl
—7 <::> RAM
—]
TRJ
WWDT <::>
A
SAUO (2ch) RESET
|¢— RESET
o ] =
< >
< > CsI00 <:> Low-speed
> 0CO (for WDT)
> csioL
N Sub OSC
b —
> Clock Generator
+ XT1 XT2/EXCLKS
<+
4_ Reset Generator X1 X2/EXCLK
SAUL1 (2ch) Main OSC
=T
= >
< > csi10 4
< >
< > || PLL
> csi11

-+
«—

-«
—

11c10

lici1

" |

g G

@._T

CAN
(Lch)

POR/ || Low-speed|

High-speed
LVD oco oco

LINO
(1ch)

Voltage
REGULATOR

REGC

CRC

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

U

<:> PORTO le—> POO
<:> PORT1 P10to P17
<:> PORT3 @ P30 to P34
<:> PORT4 <Z>P40, pa1
<:> PORT6 <Z> P60 to P63
<:> PORT? <z> P701t0 P73
<:> PORTS P8O to P87
<:> PORT9 <E> P90 to P92
' 2> P120, P125
<:> PORT12
(2 ] Pieito 124
—» P130
PORTI3
le— P137
<:> PORT14 le—> p140
<:> PCL/BUZ —> PcLBUZO
KEY RETURN
<:> (8en) (8 ] kROt kR?
External INT
<:> (10eh) 10 ] INTPO 10 INTPO
<:> RTC — RTCIHZ
5] ANIO to ANIL2,
10-bit ADC ANI24 to ANIZS
(15ch) AV,
8-bit DAC
“ (1ch) ANOO
—>» VvCoUuTo
[—— IVCMP0OO
<:> Comparator 0 l&—— |vCMPO1
(1ch) l&—— vcmPo2
le— vcmPos
[— IvREFO
- IICAD SCLAO
(ich) SDAAO

“ SNZOUTO to SNZOUT7
STOPST

RO1UH0368EJ0210 Rev.2.10

Dec 10, 2015
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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

<R> Figure 1-8. Block Diagram
TAUO (8ch) ] ]
RS I
TIOl ——
e
02 PORT1 ” P10 to P17
—] ELC
RIS -
TI03 —
TO03 +—] <:>
TIO4 ——
N T
TIO5 ———
R — To0L TooL
TOOLO TXD RXD PORT3 P30, P33, P34
TIog ——
2
B =
T007 *—1 C> PORT4 P40, P41
CODE FLASH
K2
TAUL (8ch) DATA FLASH
T —f
8
Tl —
B ] |y
T2 —| BCD (::> PORT6 <Z> P60 to P63
i IETE -
Ty —
Bt P
C> PORTS <E> P8O to P85
RL78
TRD (2h) CPU CORE
TRDIOAO/TRDCLKO < »> —
TRDIOBO < > Multiplier,
TRDIOCO > cho Divider and
TRDIODO > Multiply-
Accumulator
TRDIOAL < »>
TRDIOBL >
TRDIOCI > chl
TRDIOD1 »>
<:> RAM <Z>P120, P125
PORT12
TRIOO 4—o| CZl P121, P122
TRIOO +—»] TRI C>
<:> PORT13 le— P137
WwwDT <:>
X
SAUO (2ch) —
L — UARTO
SCK00 >
S%gg - > CsI00 <:> Low;speed
0 > 0CO (for WDT)
SCKOT <:> KEY RETURN 5 | KROto KRS
SI01 csioL (6ch)
S001
SS[ >
" External INT
glg/kgg <+ lcoo Clock Generator <:> (6ch) Czl INTPO to INTP5
+
SSkot 4— Reset Generator X1 X2/EXCLK
C> RTC —» RrTCIHZ
SAUL (2ch) Main OSC
RXD1 ——f ANIO to ANIO7,
TXDL —] UARTL 10-bit ADC <::|1° ANI24, ANI25
<:> AV
SCK0 > (10ch) AV
Sio > csio
SO10 <« f
8-bit DAC
, e
SDAL0  +—
—1 —» vCouTo
le—— 1vcmPoo
<:> Comparator 0 l&—— VCMPO1
(ch) le—— vcmPo2
POR/  [|Low-speed High-speed l&—— vCMPO3
LVD oco oco [¢— IVREFO
Voltage
CRXDO —» CAN REGULATOR “ 1ICAO SCLAO
CTXDO (2ch) | (1ch) SDAAD
LRXDO LINO REGC
LTXDO (1ch) SNZOUTO to SNZOUT3
STANDBY “
CRC

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

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

TAUO (8ch) ]
B = _ow ]
Tl ——
e
T2 —— .
B || K
T3 —
s
Tio4 ———
RO
et pm— TooL TooL
TI06 TOOLO TXD RXD
]
TI07 ——
W=
CODE FLASH
ocp
TAUL1 (4ch) DATA FLASH “
T —
P
i1 —f
B
Tz —f BCD
2% —
o13 —  oms |
= =
RL78
TRD (2ch) CPU CORE
TRDIOAO/TRDCLKO >
TRDIOBO < > Multiplier,
TRDIOCO > cho Divider and e
TRDIODO > Multiply- “ “
A )
TRDIOAL < > v
TRDIOB1 < »
TRDIOCL > chl
TRDIOD1 »
RAM
TRIOO ——]
TRIOO «—] TR
wwDT <::>
\
SAUO (2ch) —
S

CRXDO ——| CAN
CTXDO (1ch)
LRXDO —— LINO
LTXDO (1ch)

Clock Generator
+
Reset Generator

C> Low-speed
0CO (for WDT)

Main OSC

X1 X2/EXCLK

g

g

@._T

POR/
LvVD

Low-speed
oco

High-speed
oco
Voltage
REGULATOR
REGC

CRC

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

g 4

g 4

g4

-
(=)
(=)
(=)
-
-

PORT1 P10to P17
PORT3 <E> P30, P33, P34
PORTA4 <z> P40, P41
PORT8 P80 to P87
PORT9 <E> P90 to P92
<Z>P120, P125
PORT12
K2 ] p121,P122
PORT13 le— P137
KEY RETURN
(@ch) K 8 ] KROto KR7
External INT
(6ch) K6 ] INTPO to INTPS
RTC —>» RTC1HZ
75 ANIOto ANI9,
10-bit ADC ANI24, ANI25
(12ch) AVior
—— AVi