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Notice

1. 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.

2. 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.

3. Nolicense, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. 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.

5. 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.

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

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.

7. 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.

8. 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.

9. 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.

10. 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.

11. 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.

12. ltis 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.

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

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

(Notel) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
WWWw.renesas.com www.renesas.com/contact/
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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 I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements.
Follow the guideline for input signal during power-off state as described in your product documentation.

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 V, (Max.)
and V| (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 V,_(Max.) and V4 (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 LSI 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/G1G and design and develop application systems and programs for these devices.

The target products are as follows.

* 30-pin: R5F11EAX (x = 8, A)
* 32-pin: R5F11EBx (x = 8, A)
* 44-pin: R5F11EFx (x = 8, A)
This manual is intended to give users an understanding of the functions described in the

Organization below.

The RL78/G1G manual is separated into two parts: this manual and the software edition

(common to the RL78 family).

RL78/G1G
RL78 Family
User’s Manual
User’s Manual
Hardware Software
(This Manual)
* Pin functions * CPU functions
« Internal block functions * Instruction set
* Interrupts  Explanation of each instruction

» 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.
* To gain a general understanding of functions:

— Read this manual in the order of the CONTENTS. The mark “<R>" shows major revised
points. The revised points can be easily searched by copying an “<R>" in the PDF file and
specifying it in the “Find what:” field.

* 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.

+ To know details of the RL78/G1G Microcontroller instructions:

— Refer to the separate document RL78 Family User's Manual Software (R01US0015E).



Conventions Data significance: Higher digits on the left and lower digits on the right

Active low representations: 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............... XXXX
Hexadecimal....... xXxxXH
Related Documents The related documents indicated in this publication may include preliminary versions.

However, preliminary versions are not marked as such.

Documents Related to Devices

Document Name Document No.
RL78/G1G User’'s Manual Hardware This manual
RL78 Family User's Manual Software R0O1US0015E

Documents Related to Flash Memory Programming (User’s Manual)

Document Name Document No.

PG-FP5 Flash Memory Programmer User's Manual —

RL78, 78K, V850, RX100, RX200, RX600 (Except RX64x), R8C, SH R20UT2923E
Common R20UT2922E
Setup Manual R20UT0930E

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 Microcontrollers RL78 Family RO01CP0O003E
Semiconductor Package Mount Manual R50ZZ0003E
Semiconductor Reliability Handbook R51ZZ0001E

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

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

EEPROM is a trademark of Renesas Electronics Corporation.

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

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

RL78/G1G RO1UH0499EJ0150
RENESAS MCU Rev. 1.50
Oct 31, 2024

CHAPTER 1 OUTLINE

1.1 Features

Ultra-low power consumption technology

@ VDD = single power supply voltage of 2.7 to 5.5 V
@ HALT mode

@ STOP mode

@ SNOOZE mode

RL78 CPU core
@ CISC architecture with 3-stage pipeline

@ Minimum instruction execution time: Can be changed from high-speed (0.04167 ps: @ 24 MHz operation with
high-speed on-chip oscillator) to low-speed (1.0 ys: @1 MHz operation with high-speed on-chip oscillator)

@ Multiply/divide/multiply & accumulate instructions are supported.
@ Address space: 1 MB

@ General-purpose registers: (8-bit register x 8) x 4 banks

@ On-chip RAM: 1.5 KB

Code flash memory

@ Code flash memory: 8 to 16 KB

@ Block size: 1 KB

@ Prohibition of block erase and rewriting (security function)
@ On-chip debug function

@ Self-programming (flash shield window function)

High-speed on-chip oscillator
@ Select from 48 MHz, 24 MHz, 16 MHz, 12 MHz, 8 MHz, 4 MHz, and 1 MHz
@ High accuracy: +2.0%

Operating ambient temperature
@ TA=-40to +85°C

Power management and reset function
@ On-chip power-on-reset (POR) circuit
@ On-chip voltage detector (LVD) (Select interrupt and reset from 6 levels)

Event link controller (ELC)

@ Event signals of 18 to 19 types can be linked to the specified peripheral function.

RO1UH0499EJ0150 Rev. 1.50 ENESAS Page 1 of 888
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RL78/G1G CHAPTER 1 OUTLINE

Serial interfaces

@ Simplified SPI (CSINote 1): 1 channel
@ UART: 2 channels

@ Simplified 12C: 1 channel

Timer

@ 16-bit timer: 7 channels
(Timer Array Unit (TAU): 4 channels, Timer RJ: 1 channel, Timer RD: 2 channels)

@ 12-bit interval timer: 1 channel

@ Watchdog timer: 1 channel (operable with the dedicated low-speed on-chip oscillator)

A/D converter
@ 3/10-bit resolution A/D converter (VbD = 2.7 to 5.5 V)
@ Analog input: 8 to 12 channels

@ Internal reference voltage (1.45 V) and temperature sensorNote 2

Comparator
@ 2 channels

@ The voltage from a dedicated 8-bit DAC (resolution of 256 with VDD/AVREFP or VSS/AVREFM as the internally
generated reference voltage) can be selected as the reference voltage.

Programmable gain amplifier

1/O port

@ /0 port: 26 to 40

@ Can be set to N-ch open drain, TTL input buffer, and on-chip pull-up resistor
@ Different potential interface: Can connect to a 2.5/3 V device

@ On-chip key interrupt function

@ On-chip clock output/buzzer output controller

Others

@ On-chip BCD (binary-coded decimal) correction circuit

Note 1.  Although the CSI function is generally called SPI, it is also called CSl in this product, so it is referred to as
such in this manual.

Note 2.  Selectable only in HS (high-speed main) mode.

Remark The functions mounted depend on the product. See 1.6 Outline of Functions.

O ROM, RAM capacities

Flash ROM RAM 30 pins 32 pins 44 pins
16 KB 1.5 KB Note R5F11EAAASP R5F11EBAAFP R5F11EFAAFP
8 KB R5F11EA8ASP R5F11EB8SAFP R5F11EF8AFP
Note This is 630 bytes when the self-programming function is used. (For details, sse CHAPTER 3 CPU ARCHITECTURE).
RO1UH0499EJ0150 Rev. 1.50 -IENESAS Page 2 of 888
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RL78/G1G CHAPTER 1 OUTLINE

1.2 List of Part Numbers

Figure 1 - 1 Part Number, Memory Size, and Package of RL78/G1G

PartNo. R5 F11E AAAXXXSP#30

[

Type of packing
#10, #30, #70 Tray (LSSOP, LQFP)
#50: Embossed tape (LSSOP, LQFP)

Package type
SP: 0.65-mm pitch LSSOP
FP: 0.80-mm pitch LQFP

ROM code number if the product has been
pre-programmed before shipment
(Omitted for blank products)

Field of application
A: Consumer applications, operating ambient
temperature: -40°C t0 +85°C

ROM capacity
8: 8 KB

Number of pins:
A: 30-pin
B: 32-pin
F:44-pin
RL78/G1G group
Memory type:
F: Flash memory
Renesas MCU

Renesas semiconductor product

Table 1 - 1 Orderable Part Numbers
Pin Count Package Part Number

44 pins 44-pin plastic LQFP (10 x 10 mm) R5F11EFAAFP#10, RSF11EFAAFP#30,
R5F11EFAAFP#50, RSF11EFAAFP#70

R5F11EF8AFP#10, RSF11EF8AFP#30,
R5F11EF8AFP#50, RSF11EF8AFP#70
32 pins 32-pin plastic LQFP (7 X 7 mm) R5F11EBAAFP#10, RSF11EBAAFP#30,
R5F11EBAAFP#50, RSF11EBAAFP#70
R5F11EB8AFP#10, R5F11EB8AFP#30,
R5F11EB8AFP#50, R5F 11EB8AFP#70
30 pins 30-pin plastic LSSOP (7.62 mm (300)) R5F11EAAASP#10, R5F11EAAASP#30,
R5F11EAAASP#50, R5F11EAAASP#70

R5F11EA8ASP#10, R5F11EA8ASP#30,
R5F11EA8ASP#50, R5F11EA8ASP#70

RO1UH0499EJ0150 Rev. 1.50 ENESAS Page 3 of 888
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RL78/G1G

CHAPTER 1 OUTLINE

1.3

1.3.1 30-pin products

Pin Configuration (Top View)

* 30-pin plastic LSSOP (7.62 mm (300), 0.65 mm pitch)

P20/ANIO/AVREFP O-a—ni
P01/ANI16/TO00/RxD1/PGAI/(TRJIO0) O=—nl
P00/ANI17/T100/TxD1/CMPOP/(TRJOO) O

P120/ANI19/CMP1P Q-+
P40/TOOLO O

RESET O—~

P137/INTP0O O—~

P122/X2/EXCLK O——~
P121/X1 O

REGC O—

Vss O———

Vop O——

P60 O=—n

P61 O=—

P31/TI03/TO03/INTP4/PCLBUZ0/SSI00/(TRJIO0) O

1
2
3
4
5 =~
6 S~
7 'c;
8 <\
9  ©
10 e
11 5@
12
13
14

O

[=—=0O P21/ANI1/AVREFM

=0 P22/ANI2

=0 P23/ANI3

[*—0O P147/ANI18

[+~—=CO P10/TRDIOD1

[*=—=O P11/TRDIOC1

[*=—=O P12/TRDIOB1

[*=—O P13/TRDIOA1

[*<—0O P14/TRDIODO

[=—=O P15/PCLBUZ1/TRDIOBO

[=—=0 P16/T101/TO01/INTP5/TRDIOCO
[~—=O P17/T102/TO02/TRDIOAO/TRDCLK
[*—=O P51/INTP2/SO00/TxDO/TOOLTXD
[*—=O P50/INTP1/SI00/RxD0/TOOLRxXD/SDA00/(TRJOO)
[+=—=O P30/INTP3/SCK00/SCL00/TRJOO

Caution

Remark 1. For pin identification, see 1.4 Pin Identification.

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

Remark 2. The functions in parentheses shown in the above figure can be assigned by setting peripheral 1/0 redirection register 1

(PIOR1).

RO1UH0499EJ0150 Rev. 1.50
Oct 31, 2024
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RL78/G1G

CHAPTER 1 OUTLINE

1.3.2 32-pin products

* 32-pin plastic LQFP (7 x 7 mm, 0.8 mm pitch)

OD1
0oC1
OB1
OA1
ODO0

6/T101/TO01INTP5/TRDIO CO
7/T102/TO02/TRDIOAO/TRDCLK

5/PCLBUZ1/TRDIOBO

1/TRD!I
2/TRD

- - - - - -

P

~—O P

O P

O P
[~—>O P14/TRD
~—O P
[«—O P
[«—O P

P147/ANI18 O=—

P23/ANI3 O=—

P22/ANI2 O=—

P21/ANI1 /AV REFM O~=—

P20/ANI0/AV REFP O~=—1
P01/ANI16/TO00/RxD1/PGAI/TRJIO0 O=—
PO0/ANI17/TI00/TxD1/CMPOP/(TRJOO) O=—"
P120/ANI19/CMP1P O=—»|

25
26
27
28
29
30
31
32

242322212

o

1

©
-
[ee]
-
g

RL78/G1G
(Top View)

©)

16
15
14
13
12

10

©

+—=O P51/INTP2/SO00/TxD0/TOOLTXD

<=——=0O P50/INTP1/SI00/RxD0/TOOLRXD/SDA00/(TRJOO)
<—=O P30/INTP3/SCK00/SCL00/TRJOO

l«—=0O P70

<O P31/TI103/TO03/INTP4/PCLBUZ0/(TRJIO0)
O P62/SSI00

=0 P61

~—0O P60

P40/TOOLO O——>{ =
RESET O—— ™
P137/INTP0 O——» w
P121/ X1 O— o»n
REGC O0— o

Vss O—— N

Voo O—— @

P 122/X2/EXCLK O—— &

Caution  Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 pF).

Remark 1. For pin identification, see 1.4 Pin Identification.

Remark 2. The functions in parentheses shown in the above figure can be assigned by setting peripheral 1/0 redirection register 1

(PIOR1).

RO1UH0499EJ0150 Rev. 1.50
Oct 31, 2024
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CHAPTER 1 OUTLINE

1.3.3 44-pin products

* 44-pin plastic LQFP (10 x 10 mm, 0.8 mm pitch)

@ =—=0 P147/ANI18
B+—0 P146

OD1
OC1
OB1
OA1
ODO

N ——0 P17/T102/TO02/TRDIOAO0/TRDCLK
8 f—=0O P51/INTP2/SO00/TxD0/TOOLTXD

5 —0O P15/PCLBUZ1/TRDIOBO
N p—=0O P16/TI01/TO01/INTP5/TRDIOCO

K p—=0O P10/TRD
S——=0 P11/TRD
N +———0O P12/TRD
» f—0O P13/TRD
N ——0O P14/TRD

P27/AN17 Q~—f

P26/AN16 O—=—

P25/ANI5 Q=—

P24/AN14 Q~—l

P23/ANI3 O=—

P22/ANI2 Q=—

P21/ANI1/AVREFM Q~—+

P20/ANI0/AVREFP Q=—n]
P01/TO00/RxD1/PGAI/ANI16/TRJIO0 Q~=—]
P0O0/TI00/TXD1/CMPOP/ANI17/(TRJO0) Q~—+
P120/ANI19/CMP1P Q=—ni

34
35
36
37
38
39
40
41
42

44

O

[l

RL78/G1G
(Top View)

Il

N
o
-
-

Caution  Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 pF).

P41/(TRIIO0) Om—n] =
P40/TOOLO O—|n

O—|w
P124 O—|»
P123 O—| o
P137/INTP0 O——| o
P122/X2/EXCLK Q—|~
P121/X1 Q——|®
REGC O——«©

Vss O———

Voo O——

RESET

Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. The functions in parentheses shown in the above figure can be assigned by setting peripheral 1/0 redirection register 1

(PIOR1).

1]

I

P50/INTP1/S100/RxD0/TOOLRxD/SDA00/(TRJOO)
P30/INTP3/SCK00/SCLO0/TRJOO

P70/KRO

P71/KR1

P72/KR2

P73/KR3
P31/T103/TO03/INTP4/PCLBUZ0/(TRJIO0)

P63

P62/SS100

P61

P60

RO1UH0499EJ0150 Rev. 1.50
Oct 31, 2024
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RL78/G1G

1.4 Pin Identification

ANIO to ANI7, ANI16 to ANI19:
AVREFM:

AVREFP:

EXCLK:

INTPO to INTP5:

KRO to KR3:

P00, PO1:

P10 to P17:

P20 to P27:

P30, P31:

P40, P41:

P50, P51:

P60 to P63:

P70 to P73:

P120 to P124:

P137:

P146, P147:
PCLBUZ0, PCLBUZ1:
REGC:

RESET:

RxDO, RxD1:

SCKO0:

SCLO0O:

SDAO0O:

SI100:

S0O00:

SSI00:

TIOO to TIO3:

TOO00 to TO03, TRJOO:
TOOLO:

TOOLRXD, TOOLTxD:
TRDCLK:

TRDIOAO, TRDIOBO, TRDIOCO, TRDIODO,:
TRDIOA1, TRDIOB1, TRDIOC1, TRDIOD1,

TRJIOO

TxDO, TxD1:
CMPOP, CMP1P:
PGAI:

VDD:

Vss:

X1, X2:

Analog input

A/D converter reference potential (- side) input

A/D converter reference potential (+ side) input

External clock input (main system clock)
External interrupt input

Key Return

Port 0

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 7

Port 12

Port 13

Port 14

Programmable clock output/buzzer output
Regulator capacitance

Reset

Receive data

Serial clock input/output

Serial clock output

Serial data input/output

Serial data input

Serial data output

Serial interface chip select input
Timer input

Timer output

Data input/output for tool

Data input/output for external device
Timer external input clock

Timer input/output

Transmit data
Comparator input
PGA input

Power supply
Ground

Crystal oscillator (main system clock)

RO1UH0499EJ0150 Rev. 1.50
Oct 31, 2024
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CHAPTER 1 OUTLINE

1.5 Block Diagram

1.5.1 30-pin products

TIMER ARRAY
UNIT (4ch)
oo g
TIO1/TO01/P16 —— ch1
TI02/TO02/P17 ~=— ch2
e < I

TIMER RD (2ch)
TRDIOAO/TRDCLK/P17
TRDIOBO/P15, TRDIOCO/P16,
TRDIODO/P14

TRDIOA1/P13 toTRDIOD1/P10 2 »

WINDOW
———=  watcHDOG
LOW-SPEED TIMER
ON-CHIP
OSCILLATOR
12- BIT INTERVAL
— TIMER
SERIAL ARRAY
UNITO (4ch)
RxDO/P50 —|
TXDO/P51 =—] UARTO
RxD1/P01 —|
TXD1/P00 =—] UART1
SCK00/P30
5100/P50 — =]
S000/P51 a—] csioo
SSI00/P31 — =
SCLO0/P30 =—1
SDAQO/P50 =— licoo

[«— TRJIOO0/P0O1

Ko TIMERRJ

— TRJOO/P30

RL78 CPU CORE

MULTIPLIER &
DIVIDER,
MULTIPLY-

CODE FLASH MEMORY

ACCUMULATOR

Voo Vss  TOOLRxD/P50,

TOOLTXD/P51
BUZZER OUTPUT
¢> ___________ PCLBUZO/P31,
CLOCK OUTPUT PCLBUZ1/P15
CONTROL

EVENT LINK

K~ CONTROLLER
BCD

K~ ADJUSTMENT

10-bit A/D
CONVERTER

0

ST
““ P10 to P17
““ P20 to P23
S
ST

ST ST
A Jez
-c. :2?, P122
o ]

o

K21 ANI0/P20 to ANIZ/P23

ANI16/P01, ANI17/PQ0,
ANI18/P147, ANI19/P120

K| PwM OPTION UNIT

AVrere/P20
AVrern/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
() RESET CONTROL
K ON-CHIP DEBUG TOOLO/P40
SYSTEM
CONTROL le—— RESET
HIGH-SPEED | |—— x1/p121
ON-CHIP
OSCILLATOR| |e—— X2/EXCLK/P122
VOLTAGE
REGULATOR REGC
le—— INTPO/P137
INTP1/P50,
@ INTERRUPT <Z| INTP2/P51
CONTROL INTP3/P30,
<Z| INTP4/P31
le—— INTP5/P16
CMP (2ch)
PGA —— PGAIIPO1

RO1UH0499EJ0150 Rev. 1.50
Oct 31, 2024
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RL78/G1G CHAPTER 1 OUTLINE

1.5.2 32-pin products

TIMER ARRAY
PORT P00, PO1
TI00/P00 —| ho
TOO00/PO1=—ri - PORT 1 K 8 > P10to P17
TIO1/TO01/P16 =— chi
<:> - PORT 2 K 2> P20to P23
TI02/TO02/P17 ~— ch2
K> PORT 3 K 2> P30, P31
TIO3/TO03/P31 ~—T 3
RxDO/P50 —
- PORT 4 P40
TIMER RD (2ch) K> PORT 5 K 2> P50, P51
TRDIOAO/TRDCLK/P17
TRDIOBO/P15, TRDIOCO/P16,
TRDIODO/P14 K> PORT 6 K 3> P60 to P62
TRDIOA1/P13 toTRDIOD1/P10 M TIMER RJ TRJICO/PO1
— TRJOO/P30 - PORT 7 P70
WINDOW P120
———  WATCHDOG K> PORT 12
LOW-SPEED TIMER CZ Pi21, P12
ON-CHIP
OSCILLATOR - PORT 13
12- BIT INTERVAL P137
L— TIMER C>
- PORT 14 P147
K1 ANI0/P20 to ANIZ/P23
10-bit A/D ANI16/P01, ANI17/PO0,
SERIAL ARRAY C> CONVERTER ANI18/P147, ANI19/P120
UNITO (4ch) RL78 CPU CORE AVrers/P20
AVrern/P21
RxD0/P50 — UARTO MULTIPLIER &
TXDO/P51 a—] DIVIDER, CODE FLASH MEMORY
MULTIPLY-
RxD1/P01 ——
ACCUMULATOR
TXD1/P00 =— UARTI
SCKO0/P30 O
SI100/P50 ——=1 c>
Cs100
SO00/P51 <— POWER ON RESET/ PORILVD
55100/P62 — 1+ O VOLTAGE CONTROL
DETECTOR
SCLOO/P30 =— 1c00
SDAQO/P50 <— ‘
RAM
{ _ | RESET CONTROL
K > ON-CHIP DEBUG TOOLO/P40
| SYSTEM
CONTROL  |e—— RESET
Voo Vss  TOOLRxD/P50,
TOOLTXD/P51 HIGH-SPEED| |— x1/p121
ON-CHIP
OSCILLATOR| [=—— X2/EXCLK/P122
BUZZER OUTPUT
e PCLBUZO/P31, VOLTAGE REGGC
CLOCK OUTPUT PCLBUZ1/P15 REGULATOR
CONTROL
EVENT LINK [ INTPO/P137
K~ CONTROLLER
<II INTP1/P50,
C> INTERRUPT INTP2/P51
BCD CONTROL INTP3/P30,
(~] AbJUSTMENT <Z| INTP4/P31
e INTP5/P16
CMP (2ch)
K= — CMP1P/P120
PGA —— PGAIIPO1
K > PWM OPTION UNIT
RO1UHO0499EJ0150 Rev. 1.50 .ZENESAS Page 9 of 888
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1.5.3 44-pin products

TIMER ARRAY
PORT P00, PO1
TI00/P00 —|
TO00/PO1<—o cho K PORT 1 KB P10to P17
TIO1/TO01/P16 =— chi
<:> - PORT 2 K 8> P20to P27
TI02/TO02/P17 ~=— ch2
- PORT 3 K2 > P30, P31
TIO3/TO03/P31 ~—T 3
RxDO/P50 —
X K~ PORT 4 2> P40, P41
TIMER RD (2ch) K> PORT 5 K 2> P50, P51
TRDIOAO/TRDCLK/P17
TRDIOBO/P15, TRDIOCO/P16,
TRDIODO/P14 K> PORT 6 K 2> P60 to P63
TRDIOA1/P13 toTRDIOD1/P10 M TIMER RJ TRJICO/PO1
|——» TRJOO/P30 - PORT7 K Z ) P70to P73
WINDOW P120
——— warcrnos K2 K PORT 12 (T P121to P124
LOW-SPEED TIMER
ON-CHIP
OSCILLATOR 12 BIT INTERVAL - PORT 13 pra7
L— TIMER C>
- PORT 14 (T > P146, P147
ANIO/P20 to
ANI7/P27
10-bit A/D ANI16/P01, ANI17/PO0,
SERIAL ARRAY <:> CONVERTER ANI18/P147, ANI19/P120
UNITO (4ch) RL78 CPU CORE AVrers/P20
AVrern/P21
?xgg; E:? — UARTO MULTIPLIER &
X - DIVIDER, CODE FLASH MEMORY KRO/P70 to
RxD1/P0T — MULTIPLY- | KEYRETURN KT wraprs
UART1 ACCUMULATOR
TXD1/P00 =—1
SCKO0/P30 O
SI100/P50 ——=1 csi00 <:>
SO00/P51 <— POWER ON RESET/ PORILVD
55100/P62 — 1+ O VOLTAGE CONTROL
DETECTOR
SCLOO/P30 =— 1c00
SDAQO/P50 <— ‘
RAM
{ _ | RESET CONTROL
K > ON-CHIP DEBUG TOOLO/P40
| SYSTEM
CONTROL  |e—— RESET
Voo Vss  TOOLRxD/P50,
TOOLTXD/P51 HIGH-SPEED| |— x1/p121
ON-CHIP
OSCILLATOR| [=—— X2/EXCLK/P122
BUZZER OUTPUT
<:> ___________ PCLBUZO/P31, VOLTAGE
CLOCK OUTPUT PCLBUZ1/P15 REGULATOR REGC
CONTROL
- EVENT LINK [ INTPO/P137
CONTROLLER INTP1/PS0.
<:> INTERRUPT <Z| INTP2/P51
BCD CONTROL INTP3/P30,
(~] AbJUSTMENT CZI INTP4/P31
e INTP5/P16
CMP (2ch)
- — CMP1P/P120
PGA —— PGAIPO1
K > PWM OPTION UNIT
RO1UHO0499EJ0150 Rev. 1.50 .ZENESAS Page 10 of 888
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CHAPTER 1 OUTLINE

1.6 Outline of Functions
[30-pin, 32-pin, 44-pin products (code flash memory 8 KB to 16 KB)]

Caution The above outline of the functions applies when peripheral 1/O redirection register 1 (PIOR1) is
set to 00H.
(1/2)
30-pin 32-pin 44-pin
Item R5F11EA8ASP, R5F11EB8AFP, R5F11EF8AFP,
R5F11EAAASP R5F11EBAAFP R5F11EFAAFP
Code flash memory (KB) 810 16
RAM (KB) 15

Address space

1MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
LS (low-speed main) mode: 1 to 8 MHz (VDD = 2.7 to 5.5 V),
HS (high-speed main) mode: 1 to 20 MHz (VDD = 2.7 to 5.5 V)

High-speed on-chip
oscillator clock (fiH)

LS (low-speed main) mode: 1 to 8 MHz (VDD = 2.7 to 5.5 V)
HS (high-speed main) mode: 1 to 24 MHz (VDD = 2.7 to 5.5 V)

Low-speed on-chip oscillator clock

15 kHz (TYP.): VDD =2.7t0 5.5V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

time

Minimum instruction execution

0.04167 ps (High-speed on-chip oscillator clock: fiH = 24 MHz operation)

0.05 ys (High-speed system clock: fux = 20 MHz operation)

Instruction set

+ Data transfer (8/16 bits)

» Adder and subtractor/logical operation (8/16 bits)

» Multiplication (8 bits x 8 bits, 16 bits x 16 bits), Division (16 bits + 16 bits, 32 bits + 32 bits)
» Multiplication and Accumulation (16 bits x 16 bits + 32 bits)

* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

1/O port Total 26 28 40
CMOS I/0 23 25 35
CMOS input 3 3 5
CMOS output —
N-ch open-drain I/O .
(6 V tolerance)
Timer 16-bit timer 7 channels
(TAU: 4 channels, Timer RJ: 1 channel, Timer RD: 2 channels)
Watchdog timer 1 channel
12-bit interval timer | 1 channel
Timer output Timer outputs: 14 channels
PWM outputs: 9 channels
Caution  Since a library is used when rewriting the flash memory using the user program, flash ROM and RAM areas are

used. Refer to the RL78 Family Flash Self-Programming Library Type01 User’s Manual before using these
products.

RO1UH0499EJ0150 Rev. 1.50

Oct 31, 2024
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RL78/G1G CHAPTER 1 OUTLINE

(2/12)
30-pin 32-pin 44-pin
Item R5F11EABASP, R5F11EBSAFP, R5F11EF8AFP,
R5F11EAAASP R5F11EBAAFP R5F11EFAAFP
Clock output/buzzer output 2

* 2.44 kHz, 4.88 kHz, 9.77 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fMaIN = 20 MHz operation)

8/10-bit resolution A/D converter | 8 channels 12 channels
Comparator 2 channels
PGA 1 channel
Serial interface « Simplified SPI (CSI): 1 channel/lUARTO: 1 channel/simplified 12C: 1 channel
* UART1: 1 channel
Event link controller (ELC) Event input: 18 Event input: 19
Event trigger output: 6 Event trigger output: 6
Vectored Internal 20
interrupt
External 6 7
sources
Key interrupt — 4
Reset « Reset by RESET pin

* Internal reset by watchdog timer

* Internal reset by power-on-reset

* Internal reset by voltage detector

« Internal reset by illegal instruction execution Note
* Internal reset by RAM parity error

* Internal reset by illegal-memory access

Power-on-reset circuit » Power-on-reset: 1.51 £0.03 V
» Power-down-reset:  1.50 £0.03 V

Voltage detector 2.75V to0 4.06 V (6 stages)

On-chip debug function Provided

Power supply voltage Vbb=2.7t05.5V

Operating ambient temperature Ta=-40to +85°C

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution is not issued by emulation with the in-circuit emulator or on-chip debug
emulator.
RO1UHO0499EJ0150 Rev. 1.50 -IENESAS Page 12 of 888

Oct 31, 2024
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CHAPTER 2 PIN FUNCTIONS

2.1 Port Function

CHAPTER 2 PIN FUNCTIONS

Pin 1/0 buffers are powered by a single power supply in all products.

The input and output, buffer, and pull-up resistor settings for each port are also valid for the alternate function.

30-pin, 32-pin, 44-pin products

Table 2 - 1 Pin 1/O Buffer Power Supplies

Power Supply

Corresponding Pins

VbD

All pins

RO1UH0499EJ0150 Rev. 1.50

Oct 31, 2024

RRENESAS Page 13 of 888
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CHAPTER 2 PIN FUNCTIONS

211 30-pin products
(1/2)
Function ) )
/0 Function After Reset | Alternate Function
Name
P00 I/0 Port 0. Analoginput | ANI17/TI00/TxD1/
2-bit 1/0 port. port CMPOP/(TRJOO)
P01 Input of PO1 can be setto TTL input buffer. ANI16/TO00/RxD1/
Output of POO can be set to N-ch open-drain output (VDD tolerance). PGAI/(TRJIO0)
P00 and P01 can be set to analog input.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P10 1/0 Port 1. Input port TRDIOD1
P11 8-bit 1/O port. TRDIOC1
Input of P10 and P15 to P17 can be set to TTL input buffer.
P12 . TRDIOBH1
Output of P10, P15, and P17 can be set to N-ch open-drain output
P13 (VoD tolerance). TRDIOA1
P14 Input/output can be specified in 1-bit units. TRDIODO
P15 Use of an on-chip pull-up resistor can be specified by a software PCLBUZ1/TRDIOBO
setting.
P16 9 TI01/TOO1/INTPS/
TRDIOCO
P17 TI102/TO02/
TRDIOAO/TRDCLK
P20 110 Port 2. Analoginput | ANIO/AVREFP
P21 4-bit I/O port. port ANI1/AVREFM
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P30 I/0 Port 3. Input port INTP3/SCKO00/
2-bit I/O port. SCLO0/TRJOO
P31 Input of P30 and P31 can be setto TTL input buffer. TI03/TO03/INTP4/
Output of P30 can be set to N-ch open-drain output (VDD tolerance). PCLBUZ0/SSI00/
Input/output can be specified in 1-bit units. (TRJIOO)
Use of an on-chip pull-up resistor can be specified by a software
setting.
P40 I/0 Port 4. Input port TOOLO
1-bit 1/0 port.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a software
setting.
Remark The functions in parentheses shown in the above figure can be assigned by setting peripheral 1/0 redirection register 1

(PIOR1).
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RL78/G1G CHAPTER 2 PIN FUNCTIONS
(2/2)
Function . .
/10 Function After Reset | Alternate Function
Name

P50 I/0 Port 5. Input port INTP1/SI00/RxDO0/
2-bit I/O port. TOOLRxXD/SDAQO/
Input of P50 can be set to TTL input buffer. (TRJOO)

P51 Output of P50 and P51 can be set to N-ch open drain output (Vbb INTP2/SO00/TxDO/
tolerance). TOOLTxD
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.

P60 I/0 Port 6. Input port —
Input/output can be specified in 1-bit units.

P120 I/0 Port 12. Analoginput | ANI19/CMP1P
1-bit I/O port and 2-bit input port. port

P121 Input P120 can be set to analog input. Input port X1
For only P120, input/output can be specified in 1-bit units.

P122 ) ) " X2/EXCLK
For only P120, use of an on-chip pull-up resistor can be specified by a
software setting.

P137 Input Port 13. Input port INTPO
1-bit input port.

P147 110 Port 14. Analoginput | ANI18
1-bit I/O port. port
P147 can be set to analog input.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a software
setting.

Remark The functions in parentheses shown in the above figure can be assigned by setting peripheral 1/O redirection register 1

(PIOR1).

RO1UH0499EJ0150 Rev. 1.50

Oct 31, 2024

RRENESAS

Page 15 of 888



RL78/G1G

CHAPTER 2 PIN FUNCTIONS

21.2 32-pin products
(1/2)
Function ) )
/0 Function After Reset | Alternate Function
Name
P00 I/0 Port 0. Analoginput | ANI17/CMPOP/TI00/
2-bit 1/0 port. port TxD1/(TRJOO)
P01 Input of PO1 can be set to TTL input buffer. ANI16/PGAI/TO00/
Output of POO can be set to N-ch open-drain output (VDD tolerance). RxD1/TRJIO0
P00 and P01 can be set to analog input.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P10 I/0 Port 1. Input port TRDIOD1
P11 8-bit 1/O port. TRDIOC1
Input of P10 and P15 to P17 can be set to TTL input buffer.
P12 ) TRDIOBH1
Output of P10, P15, and P17 can be set to N-ch open-drain output
P13 (VoD tolerance). TRDIOA1
P14 Input/output can be specified in 1-bit units. TRDIODO
P15 Use of an on-chip pull-up resistor can be specified by a software PCLBUZ1/TRDIOBO
tting.
P16 Seting TI01/TO01/INTP5/
TRDIOCO
P17 TI102/TO02/
TRDIOAO/TRDCLK
P20 110 Port 2. Analoginput | ANIO/AVREFP
P21 4-bit I/O port. port ANI1/AVREFM
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P30 I/0 Port 3. Input port INTP3/SCKO00/
2-bit I/O port. SCLO0/TRJOO
P31 Input of P30 and P31 can be setto TTL input buffer. TI03/TO03/INTP4/
Output of P30 can be set to N-ch open-drain output (VDD tolerance). PCLBUZ0/(TRJIO0)
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P40 I/0 Port 4. Input port TOOLO
1-bit 1/0 port.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a software
setting.
Remark The functions in parentheses shown in the above figure can be assigned by setting peripheral 1/0 redirection register 1

(PIOR1).
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CHAPTER 2 PIN FUNCTIONS

(2/12)
Function . .
/10 Function After Reset | Alternate Function
Name
P50 I/0 Port 5. Input port INTP1/SI00/RxDO0/
2-bit I/O port. TOOLRxD/SDAQO/
Input of P50 can be set to TTL input buffer. (TRJOO)
P51 Output of P50 and P51 can be set to N-ch open-drain output (Vbb INTP2/SO00/TxDO/
tolerance). TOOLTxD
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P60 1/0 Port 6. Input port —
P61 3-bit 110 por‘t. _
Input/output can be specified in 1-bit units.
P62 SSI00
P70 I/O Port 7. Input port —
1-bit 1/0 port.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P120 I/0 Port 12. Analoginput | ANI19/CMP1P
1-bit I/O port and 2-bit input port. port
P121 Input P120 can be set to analog input. Input port X1
For only P120, input/output can be specified in 1-bit units.
P122 ) ) . X2/EXCLK
For only P120, use of an on-chip pull-up resistor can be specified by a
software setting.
P137 Input Port 13. Input port INTPO
1-bit input port.
P147 I/0 Port 14. Analoginput | ANI18
1-bit I/O port. port
P147 can be set to analog input.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a software
setting.

Remark

The functions in parentheses shown in the above figure can be assigned by setting peripheral I/O redirection register 1

(PIOR1).

RO1UH0499EJ0150 Rev. 1.50

Oct 31, 2024

RRENESAS

Page 17 of 888



RL78/G1G

CHAPTER 2 PIN FUNCTIONS

213 44-pin products
(1/2)
Function ) )
/0 Function After Reset | Alternate Function
Name
P00 I/0 Port 0. Analoginput | ANI17/CMPOP/TI00/
2-bit 1/0 port. port TxD1/(TRJOO)
P01 Input of PO1 can be setto TTL input buffer. ANI16/PGAI/TO00/
Output of POO can be set to N-ch open-drain output (VDD tolerance). RxD1/TRJIO0
P00 and P01 can be set to analog input.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P10 I/0 Port 1. Input port TRDIOD1
P11 8-bit 1/O port. TRDIOC1
Input of P10 and P15 to P17 can be set to TTL input buffer.
P12 ) TRDIOBH1
Output of P10, P15, and P17 can be set to N-ch open-drain output
P13 (VoD tolerance). TRDIOA1
P14 Input/output can be specified in 1-bit units. TRDIODO
P15 Use of an on-chip pull-up resistor can be specified by a software PCLBUZ1/TRDIOBO
tting.
P16 Seting TI01/TO01/INTP5/
TRDIOCO
P17 TI102/TO02/
TRDIOAO/TRDCLK
P20 110 Port 2. Analoginput | ANIO/AVREFP
P21 8-bit 1/O port. port ANI1/AVREFM
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 I/0 Port 3. Input port INTP3/SCKO00/
2-bit I/O port. SCLO0/TRJOO
P31 Input of P30 and P31 can be setto TTL input buffer. TI03/TO03/INTP4/
Output of P30 can be set to N-ch open-drain output (VDD tolerance). PCLBUZ0/(TRJIO0)
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P40 I/0 Port 4. Input port TOOLO
P41 2-bit /O port. N (TRJIOO)
Input/output can be specified.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
Remark The functions in parentheses shown in the above figure can be assigned by setting peripheral 1/0 redirection register 1

(PIOR1).
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(212)
Function . .
/10 Function After Reset | Alternate Function
Name
P50 I/0 Port 5. Input port INTP1/SI00/RxDO0/
2-bit I/O port. TOOLRxD/SDAQO/
Input of P50 can be set to TTL input buffer. (TRJOO)
P51 Output of P50 and P51 can be set to N-ch open-drain output (Vbb INTP2/SO00/TxDO/
tolerance). TOOLTxD
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P60 1/0 Port 6. Input port —
Input/output can be specified in 1-bit units.
P62 SSI00
P63 —
P70 I/0 Port 7. Input port KRO
P71 4-bit I/0 port. KR1
Input/output can be specified.
P72 . L KR2
Input/output can be specified in 1-bit units.
P73 Use of an on-chip pull-up resistor can be specified by a software KR3
setting.
P120 I/0 Port 12. Analoginput | ANI19/CMP1P
1-bit I/O port and 4-bit input-only port. port
P121 Input P120 can be set to analog input. Input port X1
For only P120 input/output can be specified in 1-bit units.
P122 . . . X2/EXCLK
For only P120 use of an on-chip pull-up resistor can be specified by a
P123 software setting. -
P124 —
P137 Input Port 13. Input port INTPO
1-bit input port.
P146 I/0 Port 14. Analog input —
2-bit 1/0 port. port
P147 can be set to analog input.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
P147 setting. ANI18
Remark  The functions in parentheses shown in the above figure can be assigned by setting peripheral 1/0 redirection register 1

(PIOR1).
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2.2 Functions Other Than Port Pins

221 With functions for each product
Function Name 44-pin 32-pin 30-pin Function Name 44-pin 32-pin 30-pin

ANIO J J y TIOO J J y
ANI1 v \ v TIO v J V
ANI2 J J y TIO2 J J y
ANI3 v \ v TIO3 y J V
ANI4 R — — TO00 R \ v
ANI5 J — — TOO1 J J y
ANI6 R — — TO02 R \ v
ANI7 J — — TOO03 J J y
ANI16 N \ v TRJIOO R \ v
ANI7 J J y TRJOO J J y
ANI18 N \ v TRDCLK R \ v
ANI19 J J y TRDIOAO J J y
CMPOP \ J V TRDIOBO \ v S
CMP1P J J y TRDIOCO J J y
PGAI \ J V TRDIODO \ v S
INTPO J J y TRDIOA1 J J y
INTP1 \ J V TRDIOB1 \ v S
INTP2 J J y TRDIOCH J J y
INTP3 \ J V TRDIOD1 \ v S
INTP4 J J y TxDO J J y
INTP5 N \ v TxD1 R \ V
KRO J — — X1 J J y
KR1 R — — X2 \ v \/
KR2 J — — EXCLK J J y
KR3 \ — — VDD R v v
PCLBUZ0 J J y AVREFP J J y
PCLBUZ1 R \ v AVREFM R v v
REGC J J y Vss J J y
RESET \ J V TOOLRxD Y J V
RxDO J J y TOOLTxD v J y
RxD1 v \ v TOOLO N J V
SCK00 J J y

SCL00 y J y

SDA00 J J y

SI00 y J y

S000 J J y

3S100 v J V
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2.2.2

Pins for each product (pins other than port pins)

Function Name 110 Function

ANIO to ANI7, ANI16 to ANI19 Input A/D converter analog input (see Figure 12 - 46 Analog Input Pin Connection)

CMPOP, CMP1P Input Comparator input

PGAI Input PGA input

INTPO to INTP5 Input External interrupt request input pin for which the valid edge (rising edge, falling
edge, or both rising and falling edges) can be specified.

KRO to KR3 Input Key interrupt input

PCLBUZO0, PCLBUZ1 Output | Clock output/buzzer output

REGC — Pin for connecting regulator output stabilization capacitance for internal operation.
Connect this pin to Vss via a capacitor (0.47 to 1 yF).
Also, use a capacitor with good characteristics, since it is used to stabilize internal
voltage.

RESET Input This is the active-low system reset input pin.
When the external reset pin is not used, connect this pin directly or via a resistor to
VDD.

RxDO0, RxD1 Input Serial data input pins of serial interface UARTO and UART1

TxDO, TxD1 Output | Serial data output pins of serial interface UARTO and UART1

SCKO00 1/0 Serial clock I/O pins of serial interface CSI00

SCL00 Output | Serial clock output pins of serial interface 11C00

SDA00 1/0 Serial data 1/O pins of serial interface 11C00

SI00 Input Serial data input pins of serial interface CSI00

SSI100 Input | Chip select input pin of serial interface CSI00

S000 Output | Serial data output pins of serial interface CSI00

TI0O to TIO3 Input The pins for inputting an external count clock/capture trigger to 16-bit timers 00 to
03

TOO0O0 to TO03 Output | Timer output pins of 16-bit timers 00 to 03

TRJIOO 1/0 Timer RJ input/output

TRJOO Output | Timer RJ output

TRDCLK Input Timer RD external clock input

TRDIOAO, TRDIOBO, TRDIOCO, /0 Timer RD input/output

TRDIODO, TRDIOA1, TRDIOB1,

TRDIOC1, TRDIOD1

X1, X2 — Resonator connection for main system clock

EXCLK Input External clock input for main system clock

VbD — Positive power supply for all pins

AVREFP Input A/D converter reference potential (+ side) input

AVREFM Input A/D converter reference potential (- side) input

Vss — Ground potential for all pins

TOOLRXD Input UART reception pin for the external device connection used during flash memory
programming

TOOLTxD Output | UART transmission pin for the external device connection used during flash
memory programming

TOOLO 110 Data 1/O for flash memory programmer/debugger
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Caution  After reset release, the relationships between P40/TOOLO and the operating mode are as follows.

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

P40/TOOLO Operating mode
VbD Normal operation mode
oV Flash memory programming mode

For details, see 25.4 Programming Method.

Remark Use bypass capacitors (about 0.1 yF) as noise and latch up countermeasures with relatively thick wires at the shortest
distance to VDD to Vss lines.
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2.3

Connection of Unused Pins

Tables 2 - 3 and 2 - 4 show the Connection of Unused Pins.

Table 2 - 3 Connection of Unused Pins (44-pin Products) (1/2)

Pin Name

110

Recommended Connection of Unused Pins

POO/ANI17/TI00/TXD1/
CMPOP/(TRJOO)

PO1/ANI16/TO00/RxD1/
PGAI/TRJIOO0

P10/TRDIOD1

P11/TRDIOC1

P12/TRDIOB1

P13/TRDIOA1

P14/TRDIODO

P15/PCLBUZ1/TRDIOBO

P16/T101/TO01/INTP5/
TRDIOCO

P17/T102/TO02/TRDIOAO/
TRDCLK

P20/ANIO/AVREFP

P21/ANI1/AVREFM

P22/ANI2

P23/ANI3

P24/ANI4

P25/ANI5

P26/ANI6

P27/ANI7

P30/INTP3/SCKO00/SCL00/
TRJOO

P31/TI03/TOO03/INTP4/
PCLBUZO0/(TRJIOO0)

P40/TOOLO

P41/(TRJIO0)

P50/INTP1/SI00/RxD0/
TOOLRXD/SDA00/(TRJOO)

P51/INTP2/SO00/TxD0/
TOOLTxD

P60

P61

P62/SSI100

P63

P70/KRO

P71/KR1

P72/KR2

P73/KR3

110

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

Input:  Independently connect to VDD via a resistor, or leave open.
Output: Leave open.

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

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

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

Input:  Independently connect to VDD or Vss via a resistor.
Output: Leave open.
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Table 2 - 4 Connection of Unused Pins (44-pin Products) (2/2)

Pin Name 110 Recommended Connection of Unused Pins
P120/ANI19 1/0 Input:  Independently connect to VVbb or Vss via a resistor.
Output: Leave open.

P121/X1 Input | Independently connect to VDD or Vss via a resistor.
P122/X2/EXCLK

P123

P124

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

P146 110 Input:  Independently connect to VDD or Vss via a resistor.
P147/ANI18 Output: Leave open.

RESET Input | Connect to VoD directly or via a resistor.

REGC — Connect to Vss via a capacitor (0.47 to 1 pF: target).
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CHAPTER 3 CPU ARCHITECTURE

3.1 Overview

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

The RL78/G1G integrates the RL78-S3 core that has the following features.

« 3-stage pipeline CISC architecture

* Address space: 1 Mbyte

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

* Type of instruction: 81

+ Data allocation: Little endian

 Multiply/divide and multiply/accumulate instructions: Supported
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Figure 3 - 1 Memory Map (R5F11EA8, R5F11EB8, R5F11EF8)
f FFFFFH 01FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FEEEOH 32 bytes
FFEDFH RAM Notes 1, 2
FF900H 1.5KB
FF8FFH
= Reserved =
FO800H = Program area =
FO7FFH
Extended special function register
(2nd SFR)
FOOO00OH 2KB
EFFFFH
Data memory
space
= Reserved = 000CEH
000CDH On-chip debug security
ID setting area "°*
000C4H 10 bytes
000C3H Option byte area "**°?
000COH 4 bytes
000BFH CALLT table area
64 bytes
00080H
0007FH
02000H Vector table area
X 128 bytes
Program 01FFFH-., Code flash memory L
memory 8 KB
v  Space 4 00000H T 00000H
Note 1. Do not allocate RAM addresses which are used as a stack area, a data buffer, a branch destination of vector interrupt
processing to the area FFE20H to FFEFFH and FF900H to FFC80H when performing self-programming.
Note 2. Instructions can be executed from the RAM area excluding the general-purpose register area.
Note 3. Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs to 000C4H to 000CDH.
Caution  While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data access is to

proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas, respectively.
Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see 22.5 RAM Parity
Error Detection Function.
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Figure 3 - 2 Memory Map (R5F11EAA, R5F11EBA, R5F11EFA)
¥ FFFFFH 03FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FEEEOH 32 bytes
FFEDFH RAM Notes 1, 2
FF900H 1.5 KB
FF8FFH
Reserved
F4000H
F3FFFH
Mirror
FOEOOH
FODFFH Reserved - =
FOBOOH = Program area =
FO7FFH
Extended special function register
(2nd SFR)
2 KB
FOOO00OH
EFFFFH
Data memory
space
Reserved 000CEH
000CDH On-chip debug security
ID setting area "°*
000C4H 10 bytes
000C3H Option byte area N3
000COH 4 bytes
000BFH CALLT table area
64 bytes
00080H
0007FH
04000H Vector table area
A 128 bytes
Frir:ng'r:zT 03FFFH-., Code flash memory L
y 16KB
v space ¢ 00000H 00000H
Note 1. Do not allocate RAM addresses which are used as a stack area, a data buffer, a branch destination of vector interrupt
processing to the area FFE20H to FFEFFH and FF900H to FFC80H when performing self-programming.
Note 2. Instructions can be executed from the RAM area excluding the general-purpose register area.
Note 3. Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs to 000C4H to 000CDH.
Caution  While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data access is to

proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas, respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see 22.5 RAM Parity

Error Detection Function.
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Remark The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers, see Table 3 - 1
Correspondence between Address Values and Block Numbers in Flash Memory.

03FFFH

03CO00H
03BFFH

Block OFH

007FFH
Block 01H
00400H

003FFH A
Block 00H 1KB

00000H Y

(R5F11EXA (x = A, B, F))

Correspondence between the address values and block numbers in the flash memory are shown below.

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

Address Value Block Number Address Value Block Number
00000H to 003FFH 00H 02000H to 023FFH 08H
00400H to 007FFH 01H 02400H to 027FFH 09H
00800H to 00BFFH 02H 02800H to 02BFFH 0AH
00COOH to 00FFFH 03H 02COO0H to 02FFFH 0BH
01000H to 013FFH 04H 03000H to 033FFH OCH
01400H to 017FFH 05H 03400H to 037FFH ODH
01800H to 01BFFH 06H 03800H to 03BFFH OEH
01COOH to 01FFFH 07H 03COO0H to 03FFFH OFH
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311 Internal program memory space

The internal program memory space stores the program and table data.
The RL78/G1G products incorporate internal ROM (flash memory), as shown below.

Table 3 - 2 Internal ROM Capacity

Internal ROM
Part Number
Structure Capacity
R5F11EA8, R5F11EB8, R5F11EF8 Flash memory 8192 x 8 bits (00000H to 01FFFH)
R5F11EAA, R5F11EBA, R5F11EFA 16384 x 8 bits (00000H to 03FFFH)

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

(1) Vector table area
The 128-byte area 00000H to 0007FH is reserved as a vector table area. The program start addresses for
branch upon reset or generation of each interrupt request are stored in the vector table area. Furthermore,
the interrupt jump address is a 64 K address of 00000H to OFFFFH, because the vector code is assumed to

be 2 bytes.
Of the 16-bit address, the lower 8 bits are stored at even addresses and the higher 8 bits are stored at odd
addresses.
Table 3 - 3 list the vector table. “\” indicates an interrupt source which is supported. “—” indicates an

interrupt source which is not supported.
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Table 3 - 3 Vector Table

Vector Table Address Interrupt Source 44-pin 32-pin 30-pin
00000H RESET, POR, LVD, WDT, TRAP, IAW, RPE J J y
00004H INTWDTI v S v
00006H INTLVI J J y
00008H INTPO y J y
0000AH INTP1 J J y
0000CH INTP2 v S v
0000EH INTP3 J J y
00010H INTP4 J J y
00012H INTP5 R J \/
0001EH INTSTO/INTCSIO0/INTIICO0 J J y
00020H INTSRO R J \/
00022H INTSREO J J y

INTTMO1H R J \/
00024H INTST1 J J y
00026H INTSR1 R J \/
00028H INTSRE1 J J y

INTTMO3H R J \/
0002CH INTTMOO J J y
0002EH INTTMO1 R J \/
00030H INTTMO2 J J y
00032H INTTMO3 R J \/
00034H INTAD J J y
00038H INTIT R J \/
0003AH INTKR J — —
00040H INTTRJO R J 3
00052H INTCMPO J J y
00054H INTCMP1 R J 3
00056H INTTRDO J J y
00058H INTTRD1 R J 3
00062H INTFL \ J \/
0007EH BRK v S V
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(2) CALLT instruction table area
The 64-byte area 00080H to 000BFH can store the subroutine entry address of a 2-byte call instruction
(CALLT). Set the subroutine entry address to a value in a range of 00000H to OFFFFH (because an address
code is 2 bytes).

(3) Option byte area
A 4-byte area of 000COH to 000C3H can be used as an option byte area. For details, see CHAPTER 24
OPTION BYTE.

(4) On-chip debug security ID setting area
A 10-byte area of 000C4H to 000CDH can be used as an on-chip debug security ID setting area. Set the
on-chip debug security ID of 10 bytes at 000C4H to 000CDH. For details, sese CHAPTER 26 ON-CHIP
DEBUG FUNCTION.
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3.1.2 Mirror area

The R5F11EBAAFP mirror the code flash area of 00000H to 03FFFH, to FOOOOH to FFFFFH.

By reading data from FOOOOH to FFFFFH, an instruction that does not have the ES register as an operand can

be used, and thus the contents of the code flash can be read with the shorter code. However, the code flash area

is not mirrored to the SFR, extended SFR, RAM, and use prohibited areas.

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

The following show examples.

Example R5F11EBAAFP (Flash memory: 16 KB, RAM: 1.5 KB)

FFFFFH

FFFOOH
FFEFFH

FFEEOH
FFEDFH

FF900H
FF8FFH
F4000H
F3FFFH

FOEOOH
FODFFH

FO800H
FO7FFH

FOOOOH
EFFFFH

04000H
03FFFH

00EQOH
00CFFH
00000H

Special-function register (SFR)

256 bytes

General-purpose register
32 bytes

RAM
1.5 KB

Reserved

Mirror

(same data as 00EOOH to 03FFFH)

Reserved

Extended special function register

(2nd SFR)
2KB

Reserved

Mirror

For example, 03789H is mirrored to
F3789H. Data can therefore be read
by MOV A, 13789H, instead of MOV
ES, #00H and MOV A, ES:!3789H.

Code flash memory

Code flash memory

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

Figure 3 - 3 Format of Configuration of Processor mode control register (PMC)

Address: FFFFEH After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 <0>
PMC 0 0 0 0 0 0 0 MAA
MAA Selection of flash memory space for mirroring to area from FOOOOH to FFFFFH
0 00000H to 03FFFH is mirrored to FOOOOH to FFFFFH
1 Setting prohibited

Caution 1. Be sure to clear bit 0 (MAA) of this register to 0 (default value).
Caution 2. After setting the PMC register, wait for at least one instruction and access the mirror area.
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3.1.3 Internal data memory space
The RL78/G1G products incorporate the following RAMs.

Table 3 - 4 Internal RAM Capacity
Part Number Internal RAM

R5F11EA8, R5F11EB8, R5F11EF8 1536 x 8 bits (FF900H to FFEFFH)
R5F11EAA, R5F11EBA, R5F11EFA

The internal RAM can be used as a data area and a program area where instructions are fetched (it is prohibited
to use the general-purpose register area for fetching instructions). Four general-purpose register banks
consisting of eight 8-bit registers per bank are assigned to the 32-byte area of FFEEOH to FFEFFH of the internal
RAM area.

The internal RAM is used as stack memory.

Caution 1.1t is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.

Caution 2. When self-programming, do not allocate the stack used for the library and the RAM address
used for the data buffer to the FFE20H to FFEFFH of the RAM area. For more details, refer to
the RL78 Family Flash Self-Programming Library Type01 User’s Manual.

Caution 3. Since the FF900H to FFC80H area of the internal RAM area is used for the self-programming
library, this area cannot be used.

3.1.4  Special function register (SFR) area

On-chip peripheral hardware special function registers (SFRs) are allocated in the area FFFOOH to FFFFFH (see
Tables 3 - 5to 3 - 7 in 3.2.4 Special function registers (SFRs)).

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

3.1.5 Extended special function register (2nd SFR: 2nd Special Function
Register) area
On-chip peripheral hardware special function registers (2nd SFRs) are allocated in the area FOOO0H to FO7FFH
(see Tables 3 - 8 to 3 - 13 in 3.2.5 Extended special function registers (2nd SFRs: 2nd Special Function
Registers)).
SFRs other than those in the SFR area (FFFOOH to FFFFFH) are allocated to this area. An instruction that
accesses the extended SFR area, however, is 1 byte longer than an instruction that accesses the SFR area.

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

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

Several addressing modes are provided for addressing the memory relevant to the execution of instructions for
the RL78/G1G, based on operability and other considerations. For areas containing data memory in particular,
special addressing methods designed for the functions of the special function registers (SFR) and general-
purpose registers are available for use. Figures 3 - 4 and 3 - 5 show correspondence between data memory and
addressing. For details of each addressing, see 3.4 Addressing for Processing Data Addresses.
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Figure 3 - 4 Correspondence between Data Memory and Addressing (R5F11EA8, R5F11EB8, R5F11EF8)

FFFFFH £ _ [
FFF20H | _ Special function register (SFR) _ | STR2ddressing
FFF1FH 256 bytes
FFFOOH 3
FFEFFH - i 1 i
General-purpose register Register addressing Short dlrlect
FFEEOH 32 bytes v addressing
FFEDFH
FFE20H | _________} RAMM™®
FFE1FH 1.5KB
FF900H
FF8FFH
Reserved
F2000H
F1FFFH
Reserved
FOEOOH
FODFFH
Reserved
FO800H
FO7FFH

Extended special function register

2nd SFR ’ .
( e ) Direct addressing
FOOO0OH Register indirect addressing
EFFFFH
Based addressing
Based indexed addressing
Reserved
02000H
01FFFH L Code flash memory )
8 KB
00000H \ 4

Note Use of the area FFE20H to FFEFFH and FF900H to FFC80H is prohibited when using the self-programming function,
because this area is used for self-programming library.
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Figure 3 - 5 Correspondence between Data Memory and Addressing (R5F11EAA, R5F11EBA, R5F11EFA)

FFFFFH £ _ [
FFF20H | _ Special function register (SFR) _ | STR2ddressing
FFF1FH 256 bytes
FFFOOH 3
FFEFFH - i 1 i
General-purpose register Register addressing Short dlrlect
FFEEOH 32 bytes v addressing
FFEDFH .
te
FFE20H | _________1 RAM ™ .
FFE1FH 1.5KB
FF900H
FF8FFH
Reserved
F4000H
F3FFFH
Mirror
FOEOOH
FODFFH
Reserved
FO800H
FO7FFH

Extended special function register

2nd SFR ’ .
( e ) Direct addressing
FOOO0OH Register indirect addressing
EFFFFH
Based addressing
Based i