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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.

Y ou 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 saf ety 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.). Y ou must check the quality grade of each Renesas
Electronics product before using it in a particular application. Y ou 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.

Y ou 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 aresult 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 saleis prohibited under any applicable domestic or foreign laws or regulations. Y ou 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 isthe responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with athird 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 aresult 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.

(Notel) “RenesasElectronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “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 1/0O 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/F15 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/F15 manual is separated into two parts: this manual and the software edition
(common to the RL78 family).

RL78/F15 RL78 family
User’s Manual User’s Manual
Hardware Software
¢ Pin functions e CPU functions
¢ Internal block functions e Instruction set
o Interrupts o Explanation of each instruction

Other on-chip peripheral functions
o Electrical specifications

It is assumed that the readers of this manual have general knowledge of electrical
engineering, logic circuits, and microcontrollers.
e To gain a general understanding of functions:
— Read this manual in the order of the CONTENTS.
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/F15 Microcontroller instructions:

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

(RO1USO0015E).



Data significance:

Active low representations:
Note:

Caution:

Remark:

Conventions

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 S XXXX OF XXXXB
Decimal S XXXX
Hexadecimal ---xxxxH

preliminary versions.

However, preliminary versions are not marked as such.

Documents Related to Devices

Document Name

Document No.

RL78/F15 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://www.renesas.com/products/package/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 atrademark 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 isatrademark of International Business Machines Corporation.

SuperFlash is aregistered trademark of Silicon Storage Technology, Inc. in several countriesincluding the United States
and Japan.

‘ Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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Jan 29, 2016

CHAPTER 1 OVERVIEW

1.1 Features

O

o 0O O0OO0OO0OO0

O O0OO0OO0OO0OO0O

O O0OO0OO0O0

@)
O
@)

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

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

oscillator clock)

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

ROM: 128K to 512KB

RAM: 10K to 32KB

Data flash memory: 8KB/16KB

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)

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

On-chip key interrupt function

On-chip clock output/buzzer output controller

On-chip BCD adjustment

I/0 ports: 44 to 136 (including one input-only pin)

Timer

e 16-bit timer array unit: 16 to 24 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

e Real-time clock: 1 channel

Serial interface

e CSI

UART/UART (LIN-bus supported)

LIN module (master/slave supported)

12C/simplified 12C

CAN interface (RS-CAN lite)

¢ |IEBus controller

8/10-bit resolution A/D converter (VDD =2.7 to 5.5 V): 18 to 31 channels
DTC (Max. 52 sources)

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

RO1UHO0559EJ0100 Rev.1.00 R NS 1
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RL78/F15 CHAPTER 1 OVERVIEW

O Safety functions (CRC calculation, PLL lock detection, AD test, SFR guard, etc.)

O 8-bit D/A converter

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

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)

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

ROLUHO0559EJ0100 Rev.1.00 R NS 2
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RL78/F15 CHAPTER 1 OVERVIEW
1.2 Product Lineup
Table 1-1. RL78/F15 Lineup
Code Data RAM Pin Count
Flash Flash 144 pins 100 pins 80 pins 64 pins 48 pins 48 pins
(QFN) (QFP)

128 KB 8 KB 10 KB R5F113TG R5F113PG - - - -

192 KB 16 KB R5F113TH R5F113PH - - - -

256 KB 20 KB R5F113TJ R5F113PJ - - - -

384 KB 16 KB 26 KB R5F113TK R5F113PK R5F113MK R5F113LK R5F113GK R5F113GK

512 KB 32 KB R5F113TL R5F113PL R5F113ML R5F113LL R5F113GL R5F113GL
RO1UHO559EJ0100 Rev.1.00 ’leN ESNS 3
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RL78/F15 CHAPTER 1 OVERVIEW
1.3 Function Overview
1.3.1 RL78/F15 Functions List
Table 1-2. RL78/F15 Functions List
Series Name R5F113T R5F113P R5F113M R5F113L R5F113G
Pin Count 144 pins 100 pins 80 pins 64 pins 48 pins
Code flash 128K to 512KB 384K/512KB
Data flash 8/16KB 16KB
RAM 10K to 32KB 26/32KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K)
System clock :\J/Isiiirl};)ésrtem clock | Crystal/ceramic/square wave 1 10 20 MHz (operating at 2.7 V t0 5.5 V)
;isl%m;[;?ed on-chip | Normal high accuracy 32 MHz (typ.)
tgz\il”?:gfd on-chip | For low-speed operation 15 kHz (typ.)
Subsystem clock oscillator 32.768 kHz
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on-chip For peripherals other than WDT 15 kHz (typ.)
peripherals oscillator For WDT 15 kHz (typ.)
POR When power supply is rising 1.56 V (typ.)
When power supply is falling 1.55 V (typ.)
LVD Vop voltage When power supply is rising 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection When power supply is falling 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
Safety WWNDT (window watchdog timer) Yes
functions lllegal instruction execution detection function Yes
Flash memory CRC operation function Yes
RAM1 bit error correction function Yes
RAM2 bit error detection function Yes
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
1/0 port output signal level detection function Yes
A/D test function Yes
1/0 ports Input/Output CMOS 130ch 86¢ch 68ch 52ch 38ch
Output CMOS 1ch
Input Shared with oscillator pins 4ch
Input only 1ch
Power supply For internal circuits Voo, Vss, REGC
pins For 10 ports Exzz‘l’ Ex:‘l’ EVooo, EVsso ‘ None
For analog circuits (AD, DA, COMP) Voo, Vss (AVRrerp, AVrerm: For AD)
Multiply/divide Multiply 16 bits x 16 bits (signed)
and multiply- 16 bits x 16 bits (unsigned)
accumulate Divide 32 bits + 32 bits (unsigned)
functions Multiply-accumulate 16 bits x 16 bits + 32 bits (signed)
16 bits x 16 bits + 32 bits (unsigned)
Arithmetic instructions (extended instruction set) Yes
Vectored External Note 1.2 22ch 20ch 19ch [ 18ch 15ch
l:;z:;l,;r;t Internal Note 1 51ch
Key return detection 8ch
DTC 52 sources | 50 sources 46 sources
Timer TAU 16 bits (8ch x 3) | 16 bits (8ch x 2)
RTC 1ch
Timer RJ 16 bits x 1
Timer RD 16 bits x 2
Serial I/IF CSl/simplified I°C /JUART 6¢ch/4ch/3ch 4chl/4ch/2ch
[spI Yes
Multimaster 12C ich
IEBus controller ich
LIN/UART module (RLIN3) 3ch | 2ch
CAN interface (RS-CAN lite) 2ch
A/D converter Voo 24ch | 18ch | 17ch | 13ch
10-bit SAR EVoo 7ch | 3ch | 5ch
Internal 2ch
DI/A converter 8-bit 1ch
Comparator 1ch
ELC Link source: 26ch
Link destination: 9ch
PCLBUZ 1ch
Self-programming Yes
On-chip debug | Trace Yes
Hot plug-in Yes
Option byte Yes
(Notes and Caution are listed on the next page.)
RO1UHO0559EJ0100 Rev.1.00 4
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Notes 1. Both sources in the following pairs are counted as a single source in this number: INTPn and
INTLINOWUPH.
2. The following pairs of internal and external sources are each counted as a single source in this number:
INTPn and internal interrupt.

Caution For details, see 1.5 Pin Configurations.

ROLUHO0559EJ0100 Rev.1.00 R NS 5
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CHAPTER 1 OVERVIEW

1.4 Block Diagram

1.4.1 RL78/F15: Block Diagram of R5F113TL 144-pin Products

Figure 1-1. Block Diagram
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1.4.2 RL78/F15: Block Diagram of R5F113PL 100-pin Products

Figure 1-2. Block Diagram
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1.4.3 RL78/F15: Block Diagram of R5F113ML 80-pin Products

Figure 1-3. Block Diagram
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1.4.4 RL78/F15: Block Diagram of R5F113LL 64-pin Products

Figure 1-4. Block Diagram
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RL78/F15

CHAPTER 1 OVERVIEW

1.4.5 RL78/F15: Block Diagram of R5F113GL 48-pin Products

Figure 1-5. Block Diagram
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RL78/F15

CHAPTER 1 OVERVIEW

1.5 Pin Configurations

1.5.1 RL78/F15 Pin Configuration for 144-pin Products
e RL78/F15: 144-pin Plastic QFP (Fine Pitch) (20 x 20)

Figure 1-6. RL78/F15 Pin Configuration for 144-pin Products
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RL78/F15

CHAPTER 1 OVERVIEW

1.5.2 RL78/F15 Pin Configuration for 100-pin Products

e RL78/F15: 100-pin Plastic QFP (Fine Pitch) (14 x 14)

Figure 1-7. RL78/ F15 Pin Configuration for 100-pin Products
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RL78/F15

CHAPTER 1 OVERVIEW

1.5.3 RL78/F15 Pin Configuration for 80-pin Products
e RL78/F15: 80-pin Plastic QFP (Fine Pitch) (12 x 12)

Figure 1-8. RL78/ F15 Pin Configuration for 80-pin Products
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RL78/F15

CHAPTER 1 OVERVIEW

1.5.4 RL78/F15 Pin Configuration for 64-pin Products
e RL78/F15: 64-pin Plastic QFP (Fine Pitch) (10 x 10)

Figure 1-9. RL78/ F15 Pin Configuration for 64-pin Products
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RL78/F15

CHAPTER 1 OVERVIEW

1.5.5 RL78/F15 Pin Configuration for 48-pin Products
e RL78/F15: 48-pin Plastic QFP (7 x 7), and QFN (7 x 7)

Figure 1-10. RL78/ F15 Pin Configuration for 48-pin Products
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l+——=0O P71/ANI27/KR1/TI17/TO17/INTP6/SCK11/SCL11/SNZOUTS
l+——0O P72/ANI28/KR2/(CTXD0)/SO11/SNZOUT6

=—=0O P73/KR3/(CRXDO0)/SSI11/SNZOUT7

——O P130/RESOUT

l«—=0O P140/PCLBUZ0

l«——=O POO/(TIO5)/(TOO5)/INTP9

+——~0 P63/(SSI00)/SDAAO

l+—=0 P62/(SO00)/(TXDO)/SCLAO

[+——=0 P61/(S100)/(SDA00)/(RXDO)/CTXDLIETXD

l+——0O P60/(SCK00)/(SCLO0)/CRXDLIERXD

P120/ANI25/TI07/TO07/TRDIODO/SO01/INTP4 O=—n~

RESET O——{&»
P124/XT2/EXCLKS O—= o
P123/XT1 O——= @
P137/INTPO O——|~
P121/X1 O——~{©

REGC O—85

Vss O—2

Voo O——R

P40/TOOLO O=—w
P122/X2/EXCLK O——={

P41/T110/TO10/TRJIO0/VCOUTO/SNZOUT2 O
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RL78/F15 CHAPTER 1 OVERVIEW

1.6 Order Information
Table 1-3 show the order information for RL78/F15.

Table 1-3. Order Information for RL78/F15

Package Device Order Name
48-pin plastic LQFP Grade L R5F113GKLFB, R5F113GLLFB
Grade K R5F113GKKFB, R5F113GLKFB
48-pin plastic VQFN Grade L R5F113GKLNA, R5F113GLLNA
Grade K R5F113GKKNA, R5F113GLKNA
64-pin plastic LQFP Grade L R5F113LKLFB, R5F113LLLFB
Grade K R5F113LKKFB, R5F113LLKFB
80-pin plastic LQFP Grade L R5F113MKLFB, R5F113MLLFB
Grade K R5F113MKKFB, R5F113MKLFB
100-pin plastic LQFP Grade L R5F113PGLFB, R5F113PHLFB, R5F113PJLFB, R5F113PKLFB,
R5F113PLLFB
Grade K R5F113PGKFB, R5F113PHKFB, R5F113PJKFB, R5F113PKKFB,
R5F113PLKFB
144-pin plastic LQFP Grade L R5F113TGLFB, R5F113THLFB, R5F113TJLFB, R5F113TKLFB,
R5F113TLLFB
Grade K R5F113TGKFB, R5F113THKFB, R5F113TJKFB, R5F113TKKFB,
R5F113TLKFB
RO1UHO0559EJ0100 Rev.1.00 :{ENESAS 16
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2.1 Pin Function List
Pin 1/O buffer power supplies depend on the product. Table 2-1 shows the relationship between these power supplies
and the pins. EVoo indicates EVooo and EVopa.

(1) 48-pin products

CHAPTER 2 PIN FUNCTIONS

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

Power Supply

Corresponding Pins

Vop

All pins

(2) 64-pin products

Power Supply

Corresponding Pins

EVooo

» Port pins other than P33, P34, P80 to P87, P90 to P96, P121 to P124, and P137

Vob

e P33, P34, P80 to P87, P90 to P96, P121 to P124, and P137

» Pins other than port pins

(3) 80-pin products

Power Supply

Corresponding Pins

EVooo

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

Vop

* P33, P34, P80 to P87, P90 to P97, P121 to P124, and P137

* Pins other than port pins

(4) 100-pin and 144-pin products

Power Supply

Corresponding Pins

EVopo, EVbb1 e Port pins other than P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124,
and P137
Vop e P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124, and P137

e Pins other than port pins

This subchapter describes the 144-pin products of RL78/F15.
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2.1.1 RL78/F15 144-pin products

1/3
Function /0 Function After Reset Alternate Function (
Name
P00 110 Port 0 Input port (TIO5)/(TOO5)/INTP9/SCK20
POl Use of an on-chip pull-up resistor can be specified by a software setting. (T104)/(TO04)
P02 For input to POO the threshold level can be specified. (TI06)/(TO06)
P03 (RTC1HZ)
P04 INTP15
P05
P06
P07
P10 110 Port 1 Input port TI13/TO13/TRIO0/SCK10/SCL10/
Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input LTXD1/CTXDO
P11 buffer. TI112/TO12/(TRDIOBO0)/SI10/
Use of an on-chip pull-up resistor can be specified by a software setting. SDALO/RXD1/LRXD1/CRXDO
P12 Output from P10 to P17 can be set to N-ch open-drain output. TI11/TO11/(TRDIODO)/INTPS5/
For input to P10, P11, P13, P14, P16, and P17, the threshold level can SO10/TXD1/SNZOUTS
P13 be specified. TI04/TO04/TRDIOAO/TRDCLKO/
SI01/SDA01/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO1/
SCLO1/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO0)/SO00/TXD0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/SI00/
SDAOO/RXDO/TOOLRXD
P17 TI00/TO00/TRDIOB1/SCKO0/
SCLOO/INTP3
P20 110 Port 2 Input port (SCK20)
P21 Use of an on-chip pull-up resistor can be specified by a software setting. (S120)/(RXD2)
P22 For input to P20, P21, P24, and P25, the threshold level can be (S0O20)/(TXD2)
po3 specified.
P24 (SCK21)
P25 (S121)
P26 (S021)
P27
P30 110 Port 3 Input port TI01/TO0L/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. TI14/TO14/STOPST/(INTP2)
P32 For input to P30 to P32 and P35 to P37, use of an on-chip pull-up TI116/TO16/INTP7
P33 resistor can be specified by a software setting. Analog input AVREFF/ANIO
P34 For input to P30, and P37 the threshold level can be specified. port AVREr/ANIL
P35 Input port
P36 (CTXD1)
P37 (CRXD1)
P40 /0 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIO0/VCOUTO/
For input to P43, the threshold level can be specified. SNZOuUT2
P42 (LTXDO)
P43 (LRXDO)
P44 (TI07)/(TOO7)
P45 (TI10)/(TO10)
P46 (TI12)/(TO12)
P47 INTP13

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/0 redirection
registers (PIOR).
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2/3
Function /10 Function After Reset Alternate Function (
Name

P50 /0 Port 5 Input port (SSI01)/(INTP3)/(IERXD)

P51 Input of P54 can be set to TTL input buffer. (SOO01)/INTP11/(IETXD)

P52 Use of an on-chip pull-up resistor can be specified by a software setting. (SCKO1)/(STOPST)

P53 For input to P50 and P52 to P54, the threshold level can be specified. (SI01)/INTP10

P54 (TI11)/(TO11)/SSI10

P55 (T113)/(TO13)

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

P57 (TIL7)/(TO17)/(SNZOUTO)

P60 110 Port 6 Input port (SCKO00)/(SCLO0)/CRXD1/IERXD

P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDAOOD)/(RXDO)/
Use of an on-chip pull-up resistor can be specified by a software setting. CTXD1/IETXD

P62 Output from P60 to P63 can be set to N-ch open-drain output. (SO00)/(TXDO)/SCLAO

P63 For input to P60 to P63, the threshold level can be specified. (SSI00)/SDAAD

P64 (T114)/(TO14)/(SNZOUT3)

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

P66 (T100)/(TO00)

P67 (T102)/(TO02)

P70 110 Port 7 Analog input ANI26/KRO/TI15/TO15/INTP8/
Input of P70, P71, and P73 can be set to TTL input buffer. port SI11/SDA11/SNZOUT4

P71 P70 to P74 can be set to analog input. ANI27/KR1/TI117/TO17/INTP6/
Use of an on-chip pull-up resistor can be specified by a software setting. SCK11/SCL11/SNZOUTS

p72 Output from P70 to P72 can be set to N-ch open-drain output. ANI28/KR2/(CTXD0)/SO11/
For input to P70, P71, P73, and P75 to P77, the threshold level can be SNZOUT6 S—

P73 specified. ANI29/KR3/(CRXDO0)/SSI11/

SNZOUT7

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

P75 Input port KR5/(S110)/(RXD1)

P76 KR6/(SCKI0)

P77 KR7/(SSITI0)/INTP12

P80 lfe] Port 8 Analog input ANI2/ANOO

P81 P80 to P87 can be set to analog input. port ANI3/IVCMP00

P82 ANI4/IVCMPO1

P83 ANI5/IVCMP02

P84 ANI6/IVCMPO3

P85 ANI7/IVREFO

P86 ANI8

P87 ANI9

P90 lfe] Port 9 Analog input ANI10

P91 P90 to P97 can be set to analog input. port ANI11

P92 ANI12

P93 ANI13

P94 ANI14

P95 ANI15

P96 ANI16

P97 ANI17

P100 110 Port 10 Analog input ANI18

P101 P100 to P105 can be set to analog input. port ANI19

P102 For P106 and P107, use of an on-chip pull-up resistor can be specified ANI20

P103 by a software setting. ANIZL

5104 For input to P107, the threshold level can be specified. ANIZZ

P105 ANI23

P106 Input port (LTXD1)

P107 (LRXD1)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/0O redirection
registers (PIOR). Only the STOPST function of P52 can be assigned via settings in the STOP status output
control register (STPSTC).
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

3/3
Function /0 Function After Reset Alternate Function (
Name
P110 110 Port 11 Input port TI20/TO20
P111 Use of an on-chip pull-up resistor can be specified by a software setting. TI21/TO21
P112 TI22/TO22
P113 TI23/TO23
P114 TI24/TO24
P115 TI25/TO25
P116 TI26/TO26
P117 TI27/TO27
P120 110 Port 12 Analog input ANI25/TI07/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SOOL/INTP4
p121 Input P120 and P125 can be set to analog input. Input port X1
p122 For P120 and P125 to P127, use of an on-chip pull-up resistor can be X2/EXCLK
P123 specified by a software setting. XT1
P124 Output from P120 can be set to N-ch open-drain output. XT2/EXCLKS
P125 /0 For input to P125, the threshold level can be specified. Analog input ANI24/TI03/TO03/TRDIOBO/
port SSI01/INTP1/SNZOUT1
P126 Input port (TI01)/(TOO01)
P127 (T103)/(TOO03)
P130 Output Port 13 Output port RESOUT
P131 1/0 For P131 to P136, use of an on-chip pull-up resistor can be specified by | Input port INTP14
P132 a software setting.
P133
P134
P135
P136
P137 Input Input port INTPO
P140 110 Port 14 Input port PCLBUZO0/(TI20)/(TO20)
P141 Use of an on-chip pull-up resistor can be specified by a software setting. (TI21)/(TO21)
P142 (TI22)/(TO22)
P143 (TI23)/(TO23)
P144 (T124)/(TO24)
P145 (TI25)/(TO25)
P146 (TI26)/(TO26)
P147 (TI27)(TO27)
P150 110 Port 15 Input port (SSI11)
P151 Use of an on-chip pull-up resistor can be specified by a software setting. (SO11)/s021
P152 E;éé?ﬁ%g.to P150, P152 to P154 and P156, the threshold level can be (SI1)/Si21
P153 (SCK11)/sCK21
P154 (SNZOUT7)/LRXD2
P155 (SNZOUT6)/LTXD2
P156 (SNZOUT5)/SI20/RXD2
P157 (SNZOUT4)/S020/TXD2
P160 110 Port 16 Input port
P161 Use of an on-chip pull-up resistor can be specified by a software setting.
P162
P163
P164
P165
P166
P167

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR).
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2.1.2 RL78/F15 100-pin products

(1/3
Function /0 Function After Reset Alternate Function
Name
P00 110 Port 0 Input port (TI05)/(TOO5)/INTP9/SCK20
POl Use of an on-chip pull-up resistor can be specified by a software setting. (T104)/(TO04)
P02 For input to P00, the threshold level can be specified. (TI06)/(TO06)
P03 (RTC1HZ)
P10 o] Port 1 Input port TI13/TO13/TRIO0/SCK10/SCL10/
Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input LTXD1/CTXDO
P11 buffer. TI112/TO12/(TRDIOBO0)/SI10/
Use of an on-chip pull-up resistor can be specified by a software setting. SDAL0/RXD1/LRXD1/CRXDO
P12 Output from P10 to P17 can be set to N-ch open-drain output. TI11/TO11/(TRDIODO)/INTPS/
For input to P10, P11, P13, P14, P16, and P17, the threshold level can SO10/TXD1/SNZOUTS
P13 be specified. TI04/TO04/TRDIOAO/TRDCLKO/
SI01/SDA01/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO1/
SCLO01/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO0)/SO00/TXDO0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/SI00/
SDAOO/RXDO/TOOLRXD
P17 TI00/TOOO/TRDIOB1/SCKO0/
SCLOO/INTP3
P30 110 Port 3 Input port TI01/TO0L/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. TI14/TO14/STOPST/(INTP2)
P32 For input to P30 to P32, use of an on-chip pull-up resistor can be TI116/TO16/INTP7
P33 specified by a software setting. Analog input | AVRerr/ANIO
P34 For input to P30 the threshold level can be specified. port AVREr/ANIL
P40 110 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIOO/VCOUTO/
For input to P43, the threshold level can be specified. SNzouT2
P42 (LTXDO)
P43 (LRXDO)
P44 (TI07)/(TOO7)
P45 (TI10)/(TO10)
P46 (TI12)/(TO12)
P47 INTP13
P50 110 Port 5 Input port (SSI01)/(INTP3)/(IERXD)
P51 Input of P54 can be set to TTL input buffer. (SOO01)/INTP11/(IETXD)
P52 Use of an on-chip pull-up resistor can be specified by a software setting. (m)/(STOPST)
P53 For input to P50 and P52 to P54, the threshold level can be specified. (SI01)/INTP10
P54 (TI11)/(TO11)/SSI10
P55 (TI13)/(TO13)
P56 (TI15)/(TO15)/(SNZOUT1)
P57 (TI17)/(TO17)/(SNZOUTO)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/0 redirection
registers (PIOR). Only the STOPST function of P52 can be assigned via settings in the STOP status output
control register (STPSTC).
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2/3
Function /0 Function After Reset Alternate Function (
Name

P60 110 Port 6 Input port (SCKO00)/(SCLO0)/CRXD1/IERXD

P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDAOO)/(RXDO)/
Use of an on-chip pull-up resistor can be specified by a software setting. CTXDUVIETXD

P62 Output from P60 to P63 can be set to N-ch open-drain output. (SO00)/(TXDO0)/SCLAO

P63 For input to P60 to P63, the threshold level can be specified. (SSI00)/SDAAO

P64 (T114)/(TO14)/(SNZOUT3)

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

P66 (TI100)/(TOO00)

P67 (T102)/(TO02)

P70 /0 Port 7 Analog input ANI26/KRO/TI115/TO15/INTP8/
Input of P70, P71, and P73 can be set to TTL input buffer. port SI11/SDAL1/SNZOUT4

P71 P70 to P74 can be set to analog input. ANI27/KR1/TI17/TO17/INTP6/
Use of an on-chip pull-up resistor can be specified by a software setting. SCK11/SCL11/SNZOUTS

P72 Output from P70 to P72 can be set to N-ch open-drain output. ANI28/KR2/(CTXD0)/SO11/
For input to P70, P71, P73, and P75 to P77, the threshold level can be SNZOUT6 S—

P73 specified. ANI29/KR3/(CRXDO0)/SSI11/

SNZOUT7

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

P75 Input port KR5/(SI110)/(RXD1)

P76 KR6/(SCK10)

P77 KR7/(SSI10)/INTP12

P80 110 Port 8 Analog input ANI2/ANOO

P81 P80 to P87 can be set to analog input. port ANI3/IVCMP0O

P82 ANI4/IVCMPO1

P83 ANI5/IVCMPO02

P84 ANI6/IVCMPO3

P85 ANI7/IVREFO

P86 ANI8

P87 ANI9

P90 /0 Port 9 Analog input ANI10

P91 P90 to P97 can be set to analog input. port ANI11

P92 ANI12

P93 ANI13

P94 ANI14

P95 ANI15

P96 ANI16

P97 ANI17

P100 110 Port 10 Analog input ANI18

P101 P100 to P105 can be set to analog input. port ANI19

P102 For P106 and P107, use of an on-chip pull-up resistor can be specified ANI20

P103 by a software setting. ANIZL

5104 For input to P107, the threshold level can be specified. ANIZZ

P105 ANI23

P106 Input port (LTXD1)

P107 (LRXD1)

P120 110 Port 12 Analog input ANI25/TI07/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SOOL/INTP4

p121 Input P120 and P125 can be set to analog input. Input port X1

pP122 For P120 and P125 to P127, use of an on-chip pull-up resistor can be X2/EXCLK

P123 specified by a software setting. XT1

P124 Output from P120 can be set to N-ch open-drain output. XT2/EXCLKS

P125 /0 For input to P125, the threshold level can be specified. Analog input ANI24/TI03/TO03/TRDIOBO/

port SSI01/INTP1/SNZOUT1
P126 Input port (T101)/(TOO1)
P127 (T103)/(TO03)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR).
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

3/3
Function /10 Function After Reset Alternate Function (
Name
P130 Output Port 13 Output port RESOUT
P137 Input Input port INTPO
P140 110 Port 14 Input port PCLBUZO
Use of an on-chip pull-up resistor can be specified by a software setting.
P150 110 Port 15 Input port (SSI11)
P151 Use of an on-chip pull-up resistor can be specified by a software setting. (SO11)/s021
P152 E;éé?ﬁpeﬁ.to P150, P152 to P154 and P156, the threshold level can be (SI1)/Si21
P153 (SCK11)/SCK21
P154 (SNZOUT7)/LRXD2
P155 (SNZOUT6)/LTXD2
P156 (SNZOUTS5)/SI20/RXD2
P157 (SNZOUT4)/S020/TXD2

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/0 redirection

registers (PIOR).
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2.1.3 RL78/F15 80-pin products

(1/2
Function /0 Function After Reset Alternate Function
Name
P00 110 Port 0 Input port (TI05)/(TOO5)/INTP9
POl Use of an on-chip pull-up resistor can be specified by a software setting. (T104)/(TO04)
P02 (TI06)/(TOO06)
P03 (RTC1HZ)
P10 o] Port 1 Input port TI13/TO13/TRIO0/SCK10/SCL10/
Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input LTXD1/CTXDO
P11 buffer. TI112/TO12/(TRDIOBO0)/SI10/
Use of an on-chip pull-up resistor can be specified by a software setting. SDAL0/RXD1/LRXD1/CRXDO
P12 Output from P10 to P17 can be set to N-ch open-drain output. TI11/TO11/(TRDIODO)/INTPS/
For input to P10, P11, P13, P14, P16, and P17, the threshold level can SO10/TXD1/SNZOUTS
P13 be specified. TI04/TO04/TRDIOAO/TRDCLKO/
SI01/SDA01/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO1/
SCLO01/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO0)/SO00/TXDO0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/SI00/
SDAOO/RXDO/TOOLRXD
P17 TI00/TOOO/TRDIOB1/SCKO0/
SCLOO/INTP3
P30 110 Port 3 Input port TI01/TO0L/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. TI14/TO14/STOPST/(INTP2)
P32 For input to P30 to P32, use of an on-chip pull-up resistor can be TI116/TO16/INTP7
P33 specified by a software setting. Analog input | AVRerr/ANIO
P34 For input to P30 the threshold level can be specified. port AVREr/ANIL
P40 110 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIOO/VCOUTO/
For input to P43, the threshold level can be specified. SNzouT2
P42 (LTXDO)
P43 (LRXDO)
P44 (TI07)/(TOO7)
P45 (TI10)/(TO10)
P46 (TI12)/(TO12)
P47 INTP13
P50 110 Port 5 Input port (SSI01)/(INTP3)/(IERXD)
P51 Input of P54 can be set to TTL input buffer. (SOO01)/INTP11/(IETXD)
P52 Use of an on-chip pull-up resistor can be specified by a software setting. (m)/(STOPST)
P53 For input to P50 and P52 to P54, the threshold level can be specified. (SI01)/INTP10
P54 (TI11)/(TO11)/SSI10
P55 (TI13)/(TO13)
P56 (TI15)/(TO15)/(SNZOUT1)
P57 (TI17)/(TO17)/(SNZOUTO)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/0 redirection
registers (PIOR). Only the STOPST function of P52 can be assigned via settings in the STOP status output
control register (STPSTC).
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RL78/F15

CHAPTER 2 PIN FUNCTIONS

2/2
Function /0 Function After Reset Alternate Function (
Name
P60 110 Port 6 Input port (SCK00)/(SCLO0)/CRXD1/IERXD
P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDAOO)/(RXDO)/
Use of an on-chip pull-up resistor can be specified by a software setting. CTXDUVIETXD
P62 Output from P60 to P63 can be set to N-ch open-drain output. (SO00)/(TXDO0)/SCLAO
P63 For input to P60 to P63, the threshold level can be specified. (SSI00)/SDAAO
P64 (TI14)/((TO14)/(SNZOUT3)
P65 (TI16)/(TO16)/(SNZOUT2)
P66 (TI100)/(TOO00)
P67 (T102)/(TO02)
P70 /0 Port 7 Analog input ANI26/KRO/TI115/TO15/INTP8/
Input of P70, P71, and P73 can be set to TTL input buffer. port SI11/SDAL1/SNZOUT4
P71 P70 to P74 can be set to analog input. ANI27/KR1/TI17/TO17/INTP6/
Use of an on-chip pull-up resistor can be specified by a software setting. SCK11/SCL11/SNZOUTS
P72 Output from P70 to P72 can be set to N-ch open-drain output. ANI28/KR2/(CTXD0)/SO11/
For input to P70, P71, P73, and P75 to P77, the threshold level can be SNZOUT6 S—
P73 specified. ANI29/KR3/(CRXD0)/SSI11/
SNZOUT7
P74 ANI30/KR4/(SO10)/(TXD1)
P75 Input port KR5/(SI110)/(RXD1)
P76 KR6/(SCK10)
P77 KR7/(SSI10)/INTP12
P80 110 Port 8 Analog input ANI2/ANOO
P81 P80 to P87 can be set to analog input. port ANI3/IVCMP0O
P82 ANI4/IVCMPO1
P83 ANI5/IVCMP02
P84 ANI6/IVCMPO3
P85 ANI7/IVREFO
P86 ANI8
P87 ANI9
P90 /0 Port 9 Analog input ANI10
P91 P90 to P97 can be set to analog input. port ANI11
P92 ANI12
P93 ANI13
P94 ANI14
P95 ANI15
P96 ANI16
P97 ANI17
P120 110 Port 12 Analog input ANI25/TI07/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SOOL/INTP4
p121 Input P120 and P125 can be set to analog input. Input port X1
p122 For P120, P125 and P126 use of an on-chip pull-up resistor can be X2/EXCLK
P123 specified by a software setting. XT1
P124 Output from P120 can be set to N-ch open-drain output. XT2/EXCLKS
P125 /0 For input to P125, the threshold level can be specified. Analog input ANI24/TI03/TO03/TRDIOBO/
port SSIO1/INTP1/SNZOUT1
P126 Input port (TI01)/(TOO1)
P130 Output Port 13 Output port RESOUT
P137 Input Input port INTPO
P140 110 Port 14 Input port PCLBUZO
Use of an on-chip pull-up resistor can be specified by a software setting.

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/0O redirection
registers (PIOR).
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2.1.4 RL78/F15 64-pin products

(1/2
Function /10 Function After Reset Alternate Function
Name
POO 110 Port 0 Input port (TI05)/(TOO5)/INTP9
Use of an on-chip pull-up resistor can be specified by a software setting.
P10 110 Port 1 Input port TI13/TO13/TRIO0/SCK10/SCL10/
Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input LTXD1/CTXDO
P11 buffer. TI112/TO12/(TRDIOBO0)/SI10/
Use of an on-chip pull-up resistor can be specified by a software setting. SDAL0/RXD1/LRXD1/CRXDO
P12 Output from P10 to P17 can be set to N-ch open-drain output. TI11/TO11/(TRDIODO)/INTP5/
For input to P10, P11, P13, P14, P16, and P17, the threshold level can SO10/TXD1/SNZOUTS
P13 be specified. TI04/TO04/TRDIOAO/TRDCLKO/
SI01/SDA01/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO01/
SCLO1/LRXDO
P15 TIO5/TO05/TRDIOAL/(TRDIOAQ)/
(TRDCLKO0)/SO00/TXD0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/SI00/
SDAOO/RXDO/TOOLRXD
P17 TI00/TO00/TRDIOB1/SCK00/
SCLOO/INTP3
P30 /0 Port 3 Input port TI01/TO01/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. TI14/TO14/STOPST/(INTP2)
P32 For input to P30 to P32, use of an on-chip pull-up resistor can be TI16/TO16/INTP7
P33 specified by a software setting. Analog input AVRerp/ANIO
For input to P30 the threshold level can be specified. port
P34 AVReEFM/ANIL
P40 /0 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIO0/VCOUTO/
For input to P43, the threshold level can be specified. SNZOuUT2
P42 (LTXDO)
P43 (LRXDO)
P50 110 Port 5 Input port (SSI01)/(INTP3)/(IERXD)
P51 Use of an on-chip pull-up resistor can be specified by a software setting. (SO01)/INTP11/(IETXD)
P52 For input to P50, P52 and P53 the threshold level can be specified. (SCKO1)/(STOPST)
P53 (SI01)/INTP10
P60 110 Port 6 Input port (SCKO00)/(SCLO0)/CRXD1/IERXD
P61 Input of P62 and P63 can be set to TTL input buffer. (SI00)/(SDAOO)/(RXDO)/
Use of an on-chip pull-up resistor can be specified by a software setting. CTXDVIETXD
P62 Output from P60 to P63 can be set to N-ch open-drain output. (SO00)/(TXDO0)/SCLAO
P63 For input to P60 to P63, the threshold level can be specified. (SSI00)/SDAAD
P70 /10 Port 7 Analog input ANI26/KRO/TI15/TO15/INTP8/
Input of P70, P71, and P73 can be set to TTL input buffer. port SI11/SDA11/SNZOUT4
P71 P70 can be set to analog input. KR1/TI17/TO17/INTP6/
Use of an on-chip pull-up resistor can be specified by a software setting. SCK11/SCL11/SNZOUTS
p72 Output from P70 to P72 can be set to N-ch open-drain output. gsi/c()%?éDo)/sonl
For input to P70, P71, P73, and P75 to P77, the threshold level can be
P73 specified. KR3/(CRXDO0)/SSI11/
SNZOUT7
P74 KR4/(SO10)/(TXD1)
P75 Input port KR5/(SI10)/(RXD1)
P76 KR6/(SCKI0)
P77 KR7/(SSI10)/INTP12

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR).
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2/2
Function /0 Function After Reset Alternate Function (
Name

P80 110 Port 8 Analog input ANI2/ANOO
P81 P80 to P87 can be set to analog input. port ANI3/IVCMPO0O
P82 ANI4/IVCMPO1
P83 ANI5/IVCMPO02
P84 ANI6/IVCMPO03
P85 ANI7/IVREFO
P86 ANI8
P87 ANI9/(KRO)
P90 lfe] Port 9 Analog input ANI10/(KR1)
P91 P90 to P96 can be set to analog input. port ANI11/(KR2)
P92 ANI12/(KR3)
P93 ANI13/(KR4)
P94 ANI14/(KR5)
P95 ANI15/(KR6)
P96 ANI16/(KR7)
P120 110 Port 12 Analog input ANI25/TI07/TO07/TRDIODO/

Input of P125 can be set to TTL input buffer. port SOOL/INTP4
P121 Input P120 and P125 can be set to analog input. Input port X1
p122 For P120 and P125 use of an on-chip pull-up resistor can be specified X2/EXCLK
P123 by a software setting. XT1
pP124 Output from P120 can be set to N-ch open-drain output. XT2/EXCLKS
P125 /0 For input to P125, the threshold level can be specified. Analog input ANI24/TI103/TO03/TRDIOBO/

port SSI01/INTP1/SNZOUT1

P126 Input port (T101)/(TOO1)
P130 Output Port 13 Output port RESOUT
P137 Input Input port INTPO
P140 110 Port 14 Input port PCLBUZO

Use of an on-chip pull-up resistor can be specified by a software setting.

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/0O redirection

registers (PIOR).
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2.1.5 RL78/F15 48-pin products

(1/2
Function 1/0 Function After Reset Alternate Function
Name
POO 110 Port 0 Input port (TI05)/(TOO5)/INTP9
Use of an on-chip pull-up resistor can be specified by a software setting.
P10 110 Port 1 Input port TI13/TO13/TRIO0/SCK10/SCL10/
Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input LTXD1/CTXDO
P11 buffer. TI112/TO12/(TRDIOBO0)/SI10/
Use of an on-chip pull-up resistor can be specified by a software setting. SDAL0/RXD1/LRXD1/CRXDO
P12 Output from P10 to P17 can be set to N-ch open-drain output. TI11/TO11/(TRDIODO)/INTP5/
For input to P10, P11, P13, P14, P16, and P17, the threshold level can SO10/TXD1/SNZOUTS
P13 be specified. TI04/TO04/TRDIOAO/TRDCLKO/
SI01/SDA01/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO01/
SCLO1/LRXDO
P15 TIO5/TO05/TRDIOAL/(TRDIOAQ)/
(TRDCLKO0)/SO00/TXD0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/SI00/
SDAOO/RXDO/TOOLRXD
P17 TI00/TO00/TRDIOB1/SCK00/
SCLOO/INTP3
P30 /0 Port 3 Input port TI01/TO01/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. TI14/TO14/STOPST/(INTP2)
P32 For input to P30 to P32, use of an on-chip pull-up resistor can be TI16/TO16/INTP7
P33 specified by a software setting. Analog input AVRerp/ANIO
For input to P30 the threshold level can be specified. port
P34 AVReEFM/ANIL
P40 /0 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIO0/VCOUTO/
SNZOUT2
P60 110 Port 6 Input port (SCKO00)/(SCLO0)/CRXD1/IERXD
P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDA0O0)/(RXDO0)/
Use of an on-chip pull-up resistor can be specified by a software setting. CTXDL/IETXD
P62 Output from P60 to P63 can be set to N-ch open-drain output. (SO00)/(TXD0)/SCLAO
P63 For input to P60 to P63, the threshold level can be specified. (SSI00)/SDAAO
P70 110 Port 7 Analog input | ANI26/KRO/TI15/TO15/INTP8/
Input of P70, P71, and P73 can be set to TTL input buffer. port SI11/SDA11/SNZOUT4
P71 P70 to P72 can be set to analog input. ANI27/KR1/TI17/TO17/INTP6/
Use of an on-chip pull-up resistor can be specified by a software setting. SCK11/SCL11/SNZOUTS
P72 Output from P70 to P72 can be set to N-ch open-drain output. ANI28/KR2/(CTXD0)/SO11/
. - SNZOUT6
For input to P70, P71, and P73 the threshold level can be specified. —
P73 KR3/(CRXDO0)/SSI11/
SNZOUT7
P80 lfe] Port 8 Analog input ANI2/ANOO
P81 P80 to P87 can be set to analog input. port ANI3/IVCMP00
P82 ANI4/IVCMPO1
P83 ANI5/(KR0O)/IVCMP02
P84 ANI6/(KR1)/IVCMPO3
P85 ANI7/(KR2)/IVREFO
P86 ANI8/(KR3)
P87 ANI9/(KR4)
P90 /10 Port 9 Analog input ANI10/(KR5)
P91 P90 to P92 can be set to analog input. port ANI11/(KR6)
P92 ANI12/(KR7)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR).
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(212
Function /0 Function After Reset Alternate Function
Name
P120 110 Port 12 Analog input ANI25/TI07/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SOOL/INTP4
P12l Input P120 and P125 can be set to analog input. Input port X1
p122 For P120 and P125 use of an on-chip pull-up resistor can be specified X2/EXCLK
pP123 by a software setting. XT1
pP124 Output from P120 can be set to N-ch open-drain output. XT2/EXCLKS
P125 /0 For input to P125, the threshold level can be specified. Analog input ANI24/TI03/TO03/TRDIOBO/
port SSIO1/INTP1/SNZOUT1
P126 Input port (TI01)/(TOO01)
P130 Output Port 13 Output port RESOUT
P137 Input Input port INTPO
P140 110 Port 14 Input port PCLBUZO
Use of an on-chip pull-up resistor can be specified by a software setting.

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR).
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2.1.6 Pins for each product (pins other than port pins)

This subchapter shows the pins other than the ports shown in tables 2-2.

v indicates the pin that is provided in the product and — indicates the pin that is not provided.

Table 2-2. List of RL78/F15 Pins Other than Port Pins (1/5)

Pin 110 Function Pin Count
Function 144-pin 100-pin | 80-pin | 64-pin | 48-pin
ANIO Input | A/D converter analog input (Voo connection) v S \ v \
ANI1 Input v «/ S N \
ANI2 Input v \ \ v R
ANI3 Input v «/ S N \
ANI4 Input v \ \ v R
ANI5 Input v «/ S N \
ANI6 Input v \ \ v R
ANI7 Input v «/ S N \
ANI8 Input v \ \ v R
ANI9 Input v «/ S N \
ANI10 Input v \ \ v R
ANI11 Input v «/ «/ N \
ANI12 Input v \ \ v R
ANI13 Input v «/ «/ N —
ANI14 Input v \ J \/ —
ANI15 Input v «/ «/ N —
ANI16 Input v \ J \/ —
ANI17 Input v «/ «/ — —
ANI18 Input v J — — —
ANI19 Input v «/ — — —
ANI20 Input v v — — —
ANI21 Input v «/ — — —
ANI22 Input v J — — —
ANI23 Input v «/ — — —
ANI24 Input | A/D converter analog input (EVoo connection) v \ v v R
ANI25 Input v «/ v N \
ANI26 Input v \ v v R
ANI27 Input v «/ v — \
ANI28 Input \ v J — \
ANI29 Input v «/ «/ — —
ANI30 Input v \ J — —
IVCMPOO | Input | Comparator analog voltage input v S v N \
IVCMPO1 | Input v \ \ v R
IVCMPO2 | Input v S S N \
IVCMPO3 | Input v \ \ v R
IVREFO | Input | Comparator reference voltage input v S \/ N \
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Table 2-2. List of RL78/F15 Pins Other than Port Pins (2/5)

Pin lfe} Function Pin Count
Function 144-pin 100-pin 80-pin 64-pin 48-pin

KRO Input | Key interrupt input v N v v v
KR1 Input R y d \ d
KR2 Input R y R \ d
KR3 Input v Y v y v
KR4 Input R y R \ d
KR5 Input v y v \ v
KR6 Input R y \/ \ \/
KR7 Input v y v \ v
ANOO Output | D/A converter output v y v \ v
VCOUTO | Output | Comparator output R y \/ \ \/
TIOO Input | 16-bit timer 00 input \/ y v \ v
TIO1 Input | 16-bit timer 01 input (8-bit mode available) \/ y \/ \ \/
TI02 Input | 16-bit timer 02 input N N v v v
TI03 Input | 16-bit timer 03 input (8-bit mode available) \/ y \/ \ \/
TI04 Input | 16-bit timer 04 input R y R V \/
TIOS Input | 16-bit timer 05 input v y v \ v
TI06 Input | 16-bit timer 06 input R y R V \/
TIO7 Input | 16-bit timer 07 input N N v v v
TI10 Input | 16-bit timer 10 input \/ y \/ \ \/
TI11 Input | 16-bit timer 11 input (8-bit mode available) N N v v v
TI12 Input | 16-bit timer 12 input v y v \ v
TI13 Input | 16-bit timer 13 input (8-bit mode available) R y R V \/
TI14 Input | 16-bit timer 14 input v V \/ \ v
TI15 Input | 16-bit timer 15 input v y N S v
TI16 Input | 16-bit timer 16 input v V \/ \ v
TI17 Input | 16-bit timer 17 input v y N S v
TI20 Input | 16-bit timer 20 input \/ — — — —
TI21 Input | 16-bit timer 21 input \/ — — — —
TI22 Input | 16-bit timer 22 input v — _ _ _
TI23 Input | 16-bit timer 23 input \/ — — — —
TI24 Input | 16-bit timer 24 input R — — — —
TI25 Input | 16-bit timer 25 input v — — — —
TI26 Input | 16-bit timer 26 input R — — — —
TI27 Input | 16-bit timer 27 input v — _ _ _
TO00 Output | 16-bit timer 00 output \/ y \/ N v
TOO01 Output | 16-bit timer 01 output (8-bit mode available) v \ v v v
TO02 Output | 16-bit timer 02 output v Y v \ \/
TO03 Output | 16-bit timer 03 output (8-bit mode available) R y R V R
TO04 Output | 16-bit timer 04 output v Y v \ \/
TO05 Output | 16-bit timer 05 output \/ y \/ N \/
TO06 Output | 16-bit timer 06 output v N v v v
TO07 Output | 16-bit timer 07 output \/ y \/ N \/
TO10 Output | 16-bit timer 10 output R y R V R
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Table 2-2. List of RL78/F15 Pins Other than Port Pins (3/5)

Pin 110 Function Pin Count
Function 144pin | 100-pin | 80-pin | 64-pin | 48-pin
TO11 Output | 16-bit timer 11 output (8-bit mode available) v \ v v v
TO12 Output | 16-bit timer 12 output \/ y \/ N v
TO13 Output | 16-bit timer 13 output (8-bit mode available) \/ y R V R
TO14 Output | 16-bit timer 14 output \/ y v \ \
TO15 Output | 16-bit timer 15 output v y N S v
TO16 Output | 16-bit timer 16 output N y \/ \ v
TO17 Output | 16-bit timer 17 output v y N S v
TO20 Output | 16-bit timer 20 output v — — — —
TO21 Output | 16-bit timer 21 output R — — —
TO22 Output | 16-bit timer 22 output v — _ _ _
TO23 Output | 16-bit timer 23 output \/ — — — —
TO24 Output | 16-bit timer 24 output v — — — —
TO25 Output | 16-bit timer 25 output \/ — — — —
TO26 Output | 16-bit timer 26 output R — — — —
TO27 Output | 16-bit timer 27 output v — — — —
TRJIOO 110 Timer RJ input/output v N v v v
TRJOO Output | Timer RJ output \/ y \/ \ \/
TRDCLKO | Input | Timer RD external clock input v y v \ v
TRDIOAO 110 Timer RDO input/output v y d \ v
TRDIOBO 110 \ V \ \/ \
TRDIOCO 110 3 V d V 3
TRDIODO 110 3 v 3 v d
TRDIOAL 110 Timer RD1 input/output v N v v v
TRDIOB1 110 \ V \ x/ \
TRDIOC1 110 \ V \ \/ \
TRDIOD1 10 3 v 3 V d
RXDO Input | Serial data input to UARTO R y R V R
RXD1 Input | Serial data input to UART1 v y v \ v
RXD2 Input | Serial data input to UART2 R y — — —
TXDO Output | Serial data output from UARTO v N v v v
TXD1 Output | Serial data output from UART1 v Y \/ \ v
TXD2 Output | Serial data output from UART2 R y — — —
SCLAO 110 Clock input/output for 1ICAQ v Y v \ v
SCL00 Output | Clock output from simplified 12C \/ y R \ \/
SCLO1 Output v N v v v
SCL10 Output d y v N d
SCL11 Output d y R V d
SDAAO 110 Serial data input/output for ICAO v y d y v
SDAOO 110 Serial data input/output for simplified 12C R y R V R
SDAO1 110 3 v V V 3
SDA10 10 d v 3 v 3
SDA11 110 3 V «/ V 3
SCKO00 110 Clock input/output for CSI00 d Y d \ v
SCKO1 110 Clock input/output for CSI01 R y R \ R
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Table 2-2. List of RL78/F15 Pins Other than Port Pins (4/5)

Pin 110 Function Pin Count
Function 144-pin | 100-pin | 80-pin | 64-pin | 48-pin
SCK10 110 Clock input/output for CSI10 \/ y \/ \ \/
SCK11 110 Clock input/output for CSI11 v N v v N
SCK20 110 Clock input/output for CSI20 v Y — — —
SCK21 110 Clock input/output for CSI21 R y — — —
SI00 Input | Serial data input to CSI00 v Y v \ \/
slo1 Input | Serial data input to CSI01 v y \/ \ \/
SI10 Input | Serial data input to CSI10 v N v v v
Si11 Input | Serial data input to CSI11 v y \/ \ \/
SI20 Input | Serial data input to CSI20 R y — — —
SI21 Input | Serial data input to CSI21 v Y — — —
S000 Output | Serial data output from CSI00 R y R V R
S001 Output | Serial data output from CSI01 v N v v v
S010 Output | Serial data output from CSI10 \/ y \/ \/ \/
So11 Output | Serial data output from CSI11 v y v \ v
S020 Output | Serial data output from CSI20 v Y — — —
S021 Output | Serial data output from CSI21 R y — — —
Ss100 Input | Slave select input to CSI00 (SPI00) v y v \
ssioL Input | Slave select input to CSIO1 (SPI01) \/ Y \/ \ \/
SSI10 | Input | Slave select input to CSI10 (SPI10) v y v N -
ssi1 Input | Slave select input to CSI11 (SPI11) \/ Y \/ \ \/
CRXDO Input | Serial data input to CAN Y y R V R
CRXD1 3 v 3 V d
CTXDO Output | Serial data output from CAN R y R \ R
CTXD1 «/ v «/ v 3
LRXDO Input | Serial data input to LIN \/ y \/ \ \/
LRXD1 Input N N v S v
LRXD2 Input d y — — —
LTXDO Output | Serial data output from LIN R y R V \/
LTXD1 | Output N N V \ v
LTXD2 Output R y — — —
IERXD Input | Serial data input of IEBus y J \ V y
IETXD Output | Serial data output of IEBus \l y \l \ \l
INTPO Input | External interrupt input v y v \ v
INTP1 Input d Y d N d
INTP2 Input R y d V R
INTP3 Input v Y v \ v
INTP4 Input R y d V R
INTP5 Input v y v \ v
INTP6 Input d y d N d
INTP7 Input v y v \ v
INTP8 Input v Y v \ v
INTP9 Input R y d V R
INTP10 Input v Y v \ —
INTP11 Input d y V \ —
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Table 2-2. List of RL78/F15 Pins Other than Port Pins (5/5)

Pin /10 Function Pin Count
Function 144-pin 100-pin 80-pin 64-pin | 48-pin
INTP12 Input | External interrupt input y v N v —
INTP13 Input N N v — —
INTP14 Input y — — — —
INTP15 Input y — — — —
PCLBUZO | Output | Clock output/buzzer output 0 R v v v Y
RESOUT | Output | Reset output V R R y y
STOPST | Output | STOP status output R v v R Y
SNZOUTO | Output | SNOOZE status output y \/ \/ y y
SNZOUT1 | Output v Y v R y
SNZOUT2 | Output y d d y y
SNZOUT3 | Output V R R V V
SNZOUT4 | Output R v v R Y
SNZOUT5 | Output V R R V V
SNZOUT6 | Output v Y v R y
SNZOUT7 | Output y d d y y
RTC1HZ | Output | Real-time clock correction clock (1 Hz) output v Y Y R y
EXCLK Input | External clock input for main system clock R v v R y
EXCLKS Input | External clock input for subsystem clock V R R V y
X1 — Resonator connection for main system clock R v d v y
X2 — J \ \ V J
XTNote 3 — Resonator connection for subsystem clock v Y v R y
XT2Note 3 — V \ \ v V
RESET Input | External reset input V \/ R V y
REGC — Regulator output stabilization capacitance connection for R v v R Y
internal operation. Connect to Vss via the capacitor (0.47 to
1 uF).
VoD — Positive power supply for the P33, P34, P80 to P87, P90 to v v \/ R Y
P97, P100 to P105, P121 to P124, P137, and RESET pins
EVbDo — Positive power supply for the pins that are not connected to N v v y —
EVpp1 — Voo N N — — —
AVREFP Input | A/D converter reference voltage (+ side) input v Y v R y
AVREFM Input | A/D converter reference voltage (- side) input v v v R Y
Vss — Ground potential for the P33, P34, P80 to P87, P90 to P97, V R R V y
P100 to P105, P121 to P124, P137, and RESET pins
EVsso — Ground potential for the pins that are not connected to Vss R v v R —
EVss1 — y — — —
TOOLRXD | Input | UART reception pin for the external device connection used R R R y V
during flash memory programming
TOOLTXD | Output | UART transmission pin for the external device connection R d v R Y
used during flash memory programming
TOOLO 110 Data input/output for flash memory programmer/debugger y \/ \/ y y
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2.2 Description of Pin Functions
The pins provided depend on the product. See 1.5 Pin Configurations, for details. This subchapter describes the pin
functions of the 144-pin products of RL78/F15.

2.2.1 POO to PO7 (Port 0)

P00 to P03 function as an I/O port. These pins also function as external interrupt request input, clock I/O of serial
interface, timer 1/0, and real-time clock correction clock output. P01 and P02 are provided only in the 144-pin, 100-pin
and 80-pin products. P03 is provided only in the 144-pin and 100-pin products. P04 to P07 are provided only in the 144-
pin products.

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

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

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

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

(a) INTP9, INTP15
This is an external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.
(b) SCK20
This is a serial clock 1/0O pin of the CSI20 serial interface.
(c) RTC1HZ
This is a real-time clock correction clock (1 Hz) output pin.
(d) T104 to TI06
These are pins for inputting an external count clock/capture trigger to 16-bit timers.
(e) TOO4 to TO06
These are timer output pins of 16-bit timers.

2.2.2 P10to P17 (Port 1)

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

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

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

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

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

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

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

P10 to P17 function as external interrupt request input, real-time clock correction clock output, serial interface data /O,

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

(a) INTP3, INTP5

These are external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising

and falling edges) can be specified.

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

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

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

(e) SCK00, SCKO01, SCK10
These are serial clock 1/0 pins of the CSI00, CSI01, and CSI10 serial interface.

(f) sloo, slo1, si10
These are serial data input pins of the CSI00, CSI01, and CSI10 serial interface.

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

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

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

(j) SDAOO, SDAO01, SDA10
These are serial data I/0 pins of the simplified 1°C serial interface.

(k) SCLOO, SCLO1, SCL10
These are serial clock I/0 pins of the simplified 12C serial interface.

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

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

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

(0) LTXDO, LTXD1
These are serial data output pins for the LIN.
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(p) LRXDO, LRXD1
These are serial data input pins for the LIN.

(q) CTXDO
This is a serial data output pins for the CAN.

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

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

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

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

2.2.3 P20 to P27 (Port 2)

P20 to P27 function as an I/O port. These pins also function as serial interface data 1/0, and clock 1/0. These are
provided only in the 144-pin products.

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

For the P20, P21, P24, and P25 pins the input threshold level can be specified using the port input threshold control
register 2 (PITHL2).

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

(1) Port mode
P20 to P27 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode register
2 (PM2).

(2) Control mode
P20 to P27 function as data I/0 and clock I/O of serial interface.

(a) SCK20, SCK21
These are serial clock I/O pins of the CSI20 and CSI21 serial interface.

(b) SI20, SI21
These are serial data input pins of the CSI20 and CSI21 serial interface.

(c) SO20, sO21
These are serial data output pins of the CSI20 and CSI21 serial interface.

(d) TXD2
This is a serial data output pin of the UART2 serial interface.

(e) RXD2
This is a serial data input pin of the UART2 serial interface.
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2.2.4 P30 to P37 (Port 3)

P30 to P34 function as an I/O port. These pins also function as A/D converter analog input, A/D converter reference
voltage input, external interrupt request input, serial interface slave select input, timer 1/0, SNOOZE status output, STOP
status output, and CAN serial data 1/0. P35 to P37 is provided only in the 144-pin products.

Only for P30 to P32 and P35 to P37 use of an on-chip pull-up resistor can be specified by pull-up resistor option
register 3 (PU3).

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

For the P30 and P37 pins, the input threshold level can be specified using the port input threshold control register 3
(PITHL3).

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

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

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

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

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

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

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

(e) SSI00
This is a slave select input pin of the CSI00 (SPI00) serial interface.

(f) TIO1, TI14, TI16
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(g) TOO01, TO14, TO16
These are timer output pins of 16-bit timers.

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

(i) TRDIOD1
This is a timer output pin of timer RD.
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(j) STOPST
This is a STOP status output pin.

(k) CTXD1
This is a serial data output pin of the CAN.

(i) CRXD1
This is a serial data intput pin of the CAN.

2.2.5 P40 to P47 (Port 4)

P40 to P47 function as an I/O port. These pins also function as data 1/O for a flash memory programmer/debugger,
timer 1/O, comparator output, external interrupt request input, SNOOZE status output, and LIN serial data 1/0. P42 and
P43 are provided only in the 144-pin, 100-pin, 80-pin, and 64-pin products. P44 to P47 are provided only in the 144-pin,
100-pin, and 80-pin products.

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

For the P43 pin, the input threshold level can be specified using the port input threshold control register 4 (PITHL4).

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

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

(2) Control mode
P40 to P47 function as data 1/O for a flash memory programmer/debugger, timer 1/0, comparator output, external
interrupt request input, SNOOZE status output, and LIN serial data I/O.

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

(b) TI07, TI10, TI12
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

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

(d) TRJIIOO
This is a timer 1/O pin of timer RJ.

(e) VCOUTO
This is a comparator output pin.

(f) INTP13
This is an external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.

(9) SNZOUT2
This is a SNOOZE status output pin.
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(h) LTXDO
This is a serial data output pin for the LIN.

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

Caution After reset release, the relationships between P40/TOOLO and the operating mode are as follows. For
details, see 31. 4 Serial Programming Method.

Table 2-3. Relationships Between P40/TOOLO and Operation Mode After Reset Release

P40/TOOLO Operating Mode
EVop Normal operation mode
ov Flash memory programming mode

2.2.6 P50to P57 (Port 5)

P50 to P57 function as an 1/O port. These pins also function as external interrupt request input, serial interface slave
select input, serial interface data I/O, clock 1/O, IEBus serial data 1/O, timer I/O, SNOOZE status output, and STOP status
output. P50 to P53 are provided only in the 144-pin, 100-pin, 80-pin, and 64-pin products. P54 to P57 are provided only
in the 144-pin, 100-pin, and 80-pin products.

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

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

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

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

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

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

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

(b) SSI01, SSI10
These are slave select pins of the CSI01 (SPI01) and CSI10 (SPI10) serial interface.

(c) sCKo1
This is a serial clock 1/O pin of the CSIO1 serial interface.

(d) sio1
This is a serial data input pin of the CSIO1 serial interface.

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

(9) IERXD
This is a serial data intput pin of IEBus.

(h) TI11, TI13, TI15, TI17
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(i) TO11, TO13, TO15, TO17
These are timer output pins of 16-bit timers.

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

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

2.2.7 P60 to P67 (Port 6)

P60 to P67 function as an 1/O port. These pins also function as serial interface data I/O, clock I/O, slave select input,
CAN serial data I/O, IEBus serial data 1/O, timer 1/0, and SNOOZE status output. P64 to P67 are provided only in the 144-
pin, 100-pin, and 80-pin products.

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

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

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

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

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

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

(2) Control mode
P60 to P67 function as serial interface data I/O, clock I/O, slave select input, CAN serial data I/O, IEBus serial data 1/0,
timer 1/O, and SNOOZE status output.

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

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

(C) ssloo
This is a slave select input pin of the CSI00 (SPI00) serial interface.
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(d) SCKO00
This is a serial clock 1/0O pin of the CSIO00 serial interface.

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

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

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

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

(i) SCLOO
This is a serial clock I/O pin of the simplified I1°C serial interface.

(j) SDAOO
This is a serial data I/0 pin of the simplified I12C serial interface.

(k) CTXD1
This is a serial data output pin of CAN.

(I) CRXD1
This is a serial data intput pin of CAN..

(m) IETXD
This is a serial data output pin of IEBuUS.

(n) IERXD
This is a serial data intput pin of IEBus.

(0) TIOO, TI02, TI14, TI16

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

(p) TOO00, TO02, TO14, TO16
These are timer output pins of 16-bit timers.

(9) SNZOUT2, SNZOUT3
These are SNOOZE status output pins.
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2.2.8 P70to P77 (Port 7)

P70 to P77 function as an /O port. These pins also function as A/D converter analog input, external interrupt request
input, key interrupt input, serial interface slave select input, data I/O, clock I/O, timer I/O, SNOOZE status output, and CAN
serial data I/O. P74 to P77 are provided only in the 144-pin, 100-pin, 80-pin, and 64-pin products.

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

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

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

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

Input to the P70 to P74 pins can be specified as digital input or analog input in 1-bit units, using the port mode control
register 7 (PMC7).

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

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

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

(a) ANI26 to ANI30
These are analog input pins of the A/D converter. These pins are provided only in the 144-pin, and 100-pin
products. For details, see 12.10 (5) Analog input (ANIn) pins.

(b) INTP6, INTPS8, INTP12
These are external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising
and falling edges) can be specified. INTP12 is provided only in the 144-pin, 100-pin, 80-pin, and 64-pin products .

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

(d) ssl10, ssi11
These are slave select input pins of the CSI10 (SPI110) and CSI11 (SPI11) serial interface.

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

(f) sO10, sO11
These are serial data output pins of the CSI10 and CSI11 serial interface.

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

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

() sCL11
This is a serial clock I/O pin of the simplified I1°C serial interface.

(k) SDA11
This is a serial data I/0 pin of the simplified I12C serial interface.

() TI15, TI17
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(m) TO15, TO17
These are timer output pins of 16-bit timers.

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

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

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

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

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

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

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

(b) ANOO
This is a D/A converter output pin.

(c) IVCMPOO to IVCMPO3
These are analog voltage input pins of the comparator.

(d) IVREFO
This is a reference voltage input pin of the comparator.

(e) KRO (64-pin products)
This is a key interrupt input pin.
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(f) KRO to KR4 (48-pin products)
These are key interrupt input pins.

2.2.10 P90 to P97 (Port 9)

P90 to P97 function as an I/O port. These pins also function as A/D converter analog input and key interrupt input.

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

P97 is provided only in the 144-pin, 100-pin, and 80-pin products. P93 to P96 are provided only in the 144-pin, 100-pin,
80-pin, and 64-pin products.

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

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

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

(b) KR1 to KR7 (64-pin products)
These are key interrupt input pins.

(b) KR5 to KR7 (48-pin products)
These are key interrupt input pins.

2.2.11 P100 to P107 (Port 10)
P100 to P107 function as an I/O port. These pins are provided only in the 100-pin, and 144-pin products. These pins
also function as A/D converter analog input and LIN serial data I/O.
For P106 and P107, use of an on-chip pull-up resistor can be specified by pull-up resistor option register 10 (PU10).
For the P107 pin, the input threshold level can be specified using the port input threshold control register 10 (PITHL10).
The following operation modes can be specified in 1-bit units.

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

(2) Control mode
P100 to P107 function as A/D converter analog input and LIN serial data 1/O.

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

(b) LTXD1
This is a serial data output pin for the LIN.

(c) LRXD1
This is a serial data output pin for the LIN.
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2.2.12 P110to P117 (Port 11)

P110 to P117 function as an I/O port. These pins also function a Timer 1/0. These are provided only in the 144-pin
products.

Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 11 (PU11).

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

(1) Port mode
P110 to P117 function as an I/O port. These pins can be set to input or output port in 1-bit units using port mode
register 11 (PM11).

(2) Control mode
P110 to P117 function as, Timer I/O.

(a) TI20, TI21, TI22, TI123, TI24, TI125, TI26, TI27
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(b) TO20, TO21, TO22, TO23, TO24, TO25, TO26, TO27
These are timer output pins of 16-bit timers.

2.2.13 P120 to P127 (Port 12)

RL78/F15 has P120 and P125 to P127 1/O port pins, and P121 to P124 input port pins. P126 is provided only in the
144-pin, 100-pin, and 80-pin products. P127 is provided only in the 144-pin, and 100-pin products.

These pins also function as A/D converter analog input, external interrupt request input, resonator connection for the
main system clock, resonator connection for the subsystem clock, external clock input for the main system clock, external
clock input for the subsystem clock, serial interface slave select input, serial interface data output, timer 1/0, and SNOOZE
status output.

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

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

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

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

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

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

(1) Port mode

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

P121 to P124 function as input port pins.

(2) Control mode

P120 to P127 function as A/D converter analog input, external interrupt request input, resonator connection for the
main system clock, resonator connection for the subsystem clock, external clock input for the main system clock, external
clock input for the subsystem clock, serial interface slave select input, serial interface data output, timer I/O, and SNOOZE
status output.
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(a) ANI24, ANI25
These are analog input pins of the A/D converter. For details, see 12.10 (5) Analog input (ANIn) pins.

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

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

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

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

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

(9) SSI01
This is a slave select input pin of the CSI01 (SPI01) serial interface.

(h) soo1
This is a serial data output pin of the CSI01 serial interface.

(i) TI01, T103, TI07
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

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

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

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

2.2.14 P130to P137 (Port 13)

P130 functions as an output port. P137 functions as an input port. P131 to P136 function as 1/O port pins. P131 to
P136 are provided only in the 144-pin products. These pins also function as external interrupt request input and reset
output.

For P131 to P136, use of an on-chip pull-up resistor can be specified by pull-up resistor option register 13 (PU13).

(1) Port mode

P130 functions as an output port. P137 functions as an input port.

P131 to P136 function as I/O port pins. These pins can be set to input or output port using port mode register 13
(PM13).

(2) Control mode
P130 and P137 function as external interrupt request input and reset output.
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(a) INTPO, INTP14
This is an external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.

(b) RESOUT
This is a reset output pin.

2.2.15 P140 to P147 (Port 14)

P140 to P147 function as 1/O ports. These pins also function as clock/buzzer output and timer I/O. P141 to P147 are
provided only in the 144-pin products.

Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 14 (PU14).

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

(1) Port mode
P140 to P147 function as I/O ports. This pin can be set to input or output port in 1-bit units using port mode register 14
(PM14).

(2) Control mode
P140 to P147 function as clock/buzzer output and timer 1/O.

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

(b) TI20, TI21, TI22, TI23, TI24, TI25, TI26, T127
These are pins for inputting an external count clock/capture trigger to 16-bit timers.

(c) TO20, TO21, TO22, TO23, TO24, TO25, TO26, TO27
These are timer output pins of 16-bit timers.

2.2.16 P150 to P157 (Port 15)

P150 to P157 function as an 1/O port. These pins also function as serial interface data I/O, clock I/O, timer 1/O, slave
select input, SNOOZE status output and LIN serial data 1/0. These pins are provided only in the 144-pin and 100-pin
products.

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

For the P150, P152, P153, P154, and P156 pins, the input threshold level can be specified using the port input
threshold control register 15 (PITHL15).

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

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

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

(b) SI11, SI21
These are serial data input pins of the CSI11 and CSI21 serial interface.
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(c) SO11, sO21
These are serial data output pins of the CSI11 and CSI21 serial interface.

(d) SCK11, sCK21
These are serial clock I/O pins of the CSI11 and CSI21 serial interface.

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

(f) LTXD2
This is a LIN serial data output pin.

(9) LRXD2
This is a LIN serial data input pin.

(h) TXD2
This is a serial data output pin of the serial interface UART2.

(i) RXD2
This is a serial data input pin of the serial interface UART?2.

2.2.17 P160 to P167 (Port 16)
P160 to P167 function as an 1/O port. These are provided only in the 144-pin products.
Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 16 (PU16).

(1) Port mode
P160 to P167 function as I/O ports. These pins can be set to input or output port in 1-bit units using port mode register
16 (PM16).

2.2.18 VbD, EVDDO, EVDD1, Vss, EVsso, EVss1

(1) Vob, EVDDO, EVDD1

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

EVooo and EVop1 are positive power supply pins for ports other than P33, P34, P80 to P87, P100 to P105, P121 to
P124, and P137. EVopa1 is provided only in the 144-pin and 100-pin products.

(2) Vss, EVsso, EVss1

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

EVsso and EVss:1 are ground potential pins for ports other than P33, P34, P80 to P87, P100 to P105, P121 to P124, and
P137. EVssi is provided only in the 144-pin and 100-pin products of RL78/F15.

Remark Use bypass capacitors (about 0.1 uF) as noise and latch-up countermeasures with relatively thick wires at
the shortest distance to Voo to Vss, EVopo to EVsso and EVobz to EVss lines.
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2.2.19 RESET
This is an active-low system reset input pin.
When the external reset pin is not used, connect this pin directly or via a resistor to Vob.
When the external reset pin is used, design the circuit based on Vob.

2.2.20 REGC

This is the pin for connecting regulator output stabilization capacitance for internal operation.

via a capacitor (0.47 to 1 uF).
Use a capacitor with good characteristics because it is used to stabilize internal voltage.

1 Rece

Connect this pin to Vss

Caution Keep the wiring length as short as possible for the broken-line part in the above figure.
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2.3 Recommended Connection of Unused Pins
Table 2-4 show the recommended connections of unused pins taking the 144-pin products of RL78/F15 as examples.

Table 2-4. Connection of Unused Pins (144-Pin Products) (1/4)

Pin Name

1/0 Recommended Connection of Unused Pins

POO/(TI05)/(TOO5)/INTP9 /SCK20

PO1/(TI04)/(TO04)

P02/(TI06)/(TO06)

PO3/(RTC1HZ)

PO4/INTP15

P05

P06

P07

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

P11/TI112/TO12/(TRDIOBO0)/SI10/SDA10/
RXD1/LRXD1/CRXDO

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

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

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

P15/TI05/TO05/TRDIOAL/(TRDIOAO)/
(TRDCLKO0)/SO00/TXD0/TOOLTXD/
RTC1HZ

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

P17/T100/TO00/TRDIOB1/SCK00/SCLO0/
INTP3

P20/(SCK20)

P21/(SI20)/(RXD2)

P22/(S020)/(TXD2)

P23

P24/(SCK21)

P25/(S121)

P26/(SO21)

P27

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

P31/T114/TO14/STOPST/(INTP2)

P32/TI16/TO16/INTP7

110 Input: Independently connect to EVooo and EVoo1, or EVsso and EVss1 via

a resistor.

Output: Leave open.

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

registers (PIOR).
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Table 2-4. Connection of Unused Pins (144-Pin Products) (2/4)

Pin Name

1/10

Recommended Connection of Unused Pins

P33/AVrerr/ANIO

P34/AVrerm/ANI1

P35

P36/(CTXD1)

P37/(CRXD1)

P40/TOOLO

P41/TI10/TO10/TRJIO0/VCOUTO/
SNZOUT2

P42/(LTXDO)

P43/(LRXDO)

P44/(TI07)/(TOO7)

P45/(TI10)/(TO10)

P46/(TI12)/(TO12)

P47/INTP13

P50/(SSIOL)/(INTP3) /(IERXD)

P51/(SO01)/INTP11/(IETXD)

P52/(SCKO1)/(STOPST)

P53/(SI01)/INTP10

P54/(TI11)/(TO11)/SSI10

P55/(TI13)/(TO13)

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

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

P60/(SCK00)/(SCLO00) /CRXDL/IERXD

P61/(SI00)/(SDA0D)/(RXDO) /[CTXDL/IETXD

P62/(SO00)/(TXD0)/SCLAD

P63/(SSI00)/SDAAD

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

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

P66/(TI00)/(TOO0)

P67/(TI02)/(TO02)

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

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

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

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

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

P75/KR5/(SI10)/(RXD1)

P76/KR6/(SCK10)

P77/KR7/(SSI10)/INTP12

110

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

Output: Leave open.

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

Output: Leave open.

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

Output: Leave open.

Input: Independently connect to EVooo and EVoos1, or EVsso and EVss: via a
resistor.

Output: Leave open.

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

registers (PIOR).
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Table 2-4. Connection of Unused Pins (144-Pin Products) (3/4)

Pin Name

110

Recommended Connection of Unused Pins

P80/ANI2/ANOO

P81/ANI3/IVCMP00

P82/ANI4/IVCMPO1

P83/ANI5/IVCMP02

P84/ANI6/IVCMPO03

P85/ANI7/IVREFO

P86/ANI8

P87/ANI9

P90/ANI10

P91/ANI11

P92/ANI12

P93/ANI13

P94/ANI14

P95/ANI15

P96/ANI16

P97/ANI17

/10

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

Output: Leave open.

P100/ANI18

P101/ANI19

P102/ANI20

P103/ANI21

P104/ANI22

P105/ANI23

P106/(LTXD1)

P107/(LRXD1)

P110/T120/TO20

P111/T121/TO21

P112/TI122/TO22

P113/TI23/TO23

P114/TI124/TO24

P115/T125/TO25

P116/TI26/TO26

P117/TI127/TO27

P120/ANI25/TI07/TO07/TRDIOD0O/SO01/
INTP4

11O

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

Output: Leave open.

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

Output: Leave open.

P121/X1

P122/X2/EXCLK

P123/XT1

P124/XT2/EXCLKS

Input

Independently connect to Voo or Vss via a resistor.

P125/ANI24/TI03/TO03/TRDIOBO/
SSI01/INTP1/SNZOUT1

P126/(TI01)/(TOO01)

P127/(T103)/(TO03)

11O

Input: Independently connect to EVooo and EVoos1, or EVsso and EVss: via a
resistor.

Output: Leave open.

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

registers (PIOR).

RO1UHO0559EJ0100 Rev.1.00
Jan 29, 2016

RENESAS 53



RL78/F15

CHAPTER 2 PIN FUNCTIONS

Table 2-4. Connection of Unused Pins (144-Pin Products) (4/4)

Pin Name

110

Recommended Connection of Unused Pins

P130/RESOUT

Output

Leave open.

P131/INTP14

P132

P133

P134

P135

P136

11O

Input: Independently connect to EVooo and EVoos1, or EVsso and EVss: via a
resistor.

Output: Leave open.

P137/INTPO

Input

Independently connect to Voo or Vss via a resistor.

P140/PCLBUZO /(T120)/(TO20)

P141/(TI21)/(TO21)

P142/(TI22)/(TO22)

P143/(TI23)/(TO23)

P144/(T124)((TO24)

P145/(TI25)/(TO25)

P146/(TI26)/(TO26)

P147/(TI27)/(TO27)

P150/(SSI11)

P151/(SO11) /SO21

P152/(SI11) /SI21

P153/(SCK11) /SCK21

P154/(SNZOUT7) /LRXD2

P155/(SNZOUT6) /LTXD2

P156/(SNZOUTS5) /SI20/RXD2

P157/(SNZOUT4) /SO20/TXD2

P160

P161

P162

P163

P164

P165

P166

P167

110

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

Output: Leave open.

RESET

Input

Connect to Voo directly or via a resistor.

REGC

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

3.1 Memory Space

Products in the RL78/F15 can access a 1 MB memory space. Figure 3-1 to Figure 3-5 show the memory maps.

RO1UHO0559EJ0100 Rev.1.00 R NS 55
Jan 29, 2016 ENES



RL78/F15 CHAPTER 3 CPU ARCHITECTURE

Figure 3-1. Memory Map (R5F113mG (m =P, T))

FFFFFH Special function register (SFR) 1FFFFH
FFFOOH 256 bytes
FFEFFH|  General-purpose register
FFEEOH 32 bytes
FFEDFH RAM Notes 1, 2
FD700H 10KB
FD6FFH Reserved = Program area -~
F7FOOH
F7EFFH Mirror
F5000H | ".75K8 i
F4FFFH R g
eserve I
F3000H 03FFFH
F2FFFH Data flash memory 020CEH
F1000H 8 KB 020CDH | On-chip debug security
FOFEFH ID setting areaNote3
FO800H Reserved 020C4H 10 byteS
FO7FEH 020C3H Option byte areaNete3
020COH 4 bytes
Special function register (2nd SFR) 020BFH
2 KB CALLT table area Boot cluster 1
FOOO0H 02080H 64 bytes
Datamemory ~ ET T H 0207FH
space
Vector table area
128 bytes
02000H
01FFFH
-~ Reserved -~
-~ Program area ot
000CEH
000CDH On-chip debug security
ID setting area Note 3
000C4H 10 bytes
000C3H Option byte area™ote? Boot cluster ONete
000COH 4 bytes
000BFH
CALLT table area
64 bytes
20000H 00080H
1FFFFH 0007FH
Program L Code flash memory 1 Vector table area
memory T 128 KB T 128 bytes
space
Y 00000H 00000H

Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries,
branch destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources
to the area FFE20H to FFEDFH when performing self-programming and rewriting the data flash memory.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 31.7 Security Settings).
(Caution is listed on the next page.)
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Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-2. Memory Map (R5F113mH (m =P, T))

FFFFFH Special function register (SFR) 2FFFFH
FFFOOH 256 bytes
FFEFFH|  General-purpose register
FFEEOH 32 bytes
FFEDFH RAM Notes 1,2
FBFOOH 16 KB
FBEFFH Reserved 0= Program area =
F7FOOH
F7EFFH Mirror
F5000H | 11.75kB i
FAFFFH R d
eserve -
F3000H 03FFFH
F2FFFH Data flash memory 020CEH
F1000H 8 KB 020CDH On-chip debug security
FOFFFH ID setting area™ote?
FO800H Reserved 020C4H 10 bytes
FO7FFH 020C3H Option byte areaNete3
020COH 4 bytes
Special function register (2nd SFR) 020BFH
2 KB CALLT table area Boot cluster 1
FOOO0OH 02080H 64 bytes
Datamemory EFFFFH 0207FH
space
Vector table area
128 bytes
02000H
01FFFH [
-~ Reserved -~
-~ Program area s
000CEH
000CDH On-chip debug security
ID setting areaN°te3
000C4H 10 bytes
000C3H Option byte areaNete3 Boot cluster ONete
000COH 4 bytes
000BFH
CALLT table area
64 bytes
30000H 00080H
2FFFFH 0007FH
Program L Code flash memory 1 Vector table area
memory T 192 KB T 128 bytes
space
Y 00000H 00000H L

Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area
FFE20H to FFEDFH when performing self-programming and rewriting the data flash memory.
Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 31.7 Security Settings).

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-3. Memory Map (R5F113mJ (m =P, T))

FFFFFH Special function register (SFR) SFFFFH
FFFOOH 256 bytes
FFEFFH|  General-purpose register
FFEEOH 32 bytes
FFEDFH RAM Notes 1, 2
FAFOOH 20KB
FAEFFH Reserved = Program area =
F7FOOH
F7EFFH Mirror
F5000H | 1.75kKB i
FAFFFH R g
eserve -
F3000H 03FFFH
F2FFFH Data flash memory 020CEH
F1000H 8 KB 020CDH On-chip debug security
FOFFFH ID setting area™ote?
FO800H Reserved 020C4H 10 bytes
FO7FFH 020C3H Option byte areaNete3
020COH 4 bytes
Special function register (2nd SFR) 020BFH CALLT tabl Boot dlugter 1
2 KB able area ot cluster
FOOO0OH 02080H 64 bytes
Datamemory EFFFFH 0207FH
space
Vector table area
128 bytes
02000H
01FFFH L
pt Reserved ot
-~ Program area -~
000CEH
000CDH On-chip debug security
ID setting areaN°te3
000C4H 10 bytes
000C3H Option byte areaNete3 Boot cluster ONeted
000COH 4 bytes
000BFH
CALLT table area
64 bytes
40000H 00080H
3FFFFH 0007FH
Program L Code flash memory 1 Vector table area
memory - 256 KB T 128 bytes
space
Y 00000H 00000H L

Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area
FFE20H to FFEDFH when performing self-programming and rewriting the data flash memory.
Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 31.7 Security Settings).

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-4. Memory Map (R5F113mK (m =G, L, M, P, T))

FFFFFH Special function register (SFR) SFFFFH
FFFOOH 256 bytes
FFEFFH|  General-purpose register
FFEEOH 32 bytes
FFEDFH RAM Notes 1, 2
F9700H 26 KB
FO96FFH Reserved 0= Program area -
F7FOOH
F7EFFH
L Mirror L
B 11.75 KB B
F5000H 03FFFH I
F4FFFH
Data flash memory 020CEH
F1000H 16 KB 020CDH On-chip debug security
FOFFFH ID setting area™ote?
F0800H Reserved 020C4H 10 bytes
EO7EEH 020C3H Option byte areaNte3
020COH 4 bytes
Special function register (2nd SFR) 020BFH CALLT tabl Boot cluster 1
2 KB able area ot cluster
FOOO0OH 02080H o4 bytes
Detamemory EFFFFH 0207FH
space
Vector table area
128 bytes
02000H
01FFFH L
ot Reserved -0~
-~ Program area i
000CEH
000CDH On-chip debug security
ID setting areaN°te3
000C4H 10 bytes
000C3H Option byte area™te? Boot cluster ONete
000COH 4 bytes
000BFH
CALLT table area
64 bytes
60000H 00080H
5FFFFH 0007FH
Program L Code flash memory 1 Vector table area
memory - 384 KB T 128 bytes
space
Y 00000H 00000H ¥

Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area
FFE20H to FFEDFH when performing self-programming and rewriting the data flash memory.
Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 31.7 Security Settings).

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-5. Memory Map (R5F113mL (m =G, L, M, P, T))

FFFFFH Special function register (SFR) 7FFFFH
FFFOOH 256 bytes
FFEFFH|  General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM Notes 1,2, 5, 6
32 KB
F7FOOH = Program area 0=
F7EFFH
L Mirror
B 11.75 KB
F5000H 03FFFH I
F4FFFH
Data flash memory 020CEH
F1000H 16 KB 020CDH On-chip debug security
FOFFFH ID setting area™ote?
F0800H Reserved 020C4H 10 bytes
EO7EEH 020C3H Option byte areaNte3
020COH 4 bytes
Special function register (2nd SFR) 020BFH CALLT tabl Boot duster 1
2KB able area ot cluster
FOOOOH 02080H o4 bytes
Data memory EFFFFH 0207FH
space
Vector table area
128 bytes
02000H
01FFFH L
-~ Reserved
-~ Program area i
000CEH
000CDH On-chip debug security
ID setting areaN°te3
000C4H 10 bytes
000C3H Option byte area™te? Boot cluster ONete
000COH 4 bytes
000BFH
CALLT table area
64 bytes
80000H 00080H
7FFFFH 0007FH
Program 1 Code flash memory A Vector table area
memory - 512 KB T 128 bytes
space
Y 00000H 00000H L

Notes 1. Do not allocate RAM addresses which are used as stack area, data buffers used by the libraries, branch
destinations for vectored interrupt servicing, or DTC transfer destinations/transfer sources to the area
FFE20H to FFEDFH when performing self-programming and rewriting the data flash memory. Also, use of
the area F7FO0H-F82FFH is prohibited, because this area is used for each library. However, the area to
which this prohibition applies may vary with the version of the library. For details, refer to the manual for the
individual library.

Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the on-
chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 31.7 Security Settings).
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5. The debugger uses the area F8300H-F84FFH to store the result of tracing when the tracing function for on-
chip debugging is in use. Accordingly, use of this area is prohibited while the tracing function is in use.
6. The debugger uses the area F8500H-F852FH as a working area when the hot plug-in function is in use or
when the DTC is in use for the real-time RAM monitor (RRM) or dynamic memory modification (DMM)
function. Accordingly, use of this area is prohibited while the hot plug-in function is in use or the DTC is in
use for the RRM or DMM function.
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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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.

TRFFFH Block 1FFH
TECOOH
TFBFFH
007FFH

Block 001H
00400H
003FFH

Block 000H 1 KB
00000H

(In case of R5F113TLL)
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Correspondence between the address values and block numbers in the flash memory are shown below.

Table 3-1. Correspondence between Address Values and Block Numbers in Flash Memory (1/4)

Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number
00000H to 003FFH 000H | 08000H to 083FFH 020H | 10000H to 103FFH 040H | 18000H to 183FFH 060H
00400H to 007FFH 001H | 08400H to 087FFH 021H | 10400H to 107FFH 041H | 18400H to 187FFH 061H
00800H to 00BFFH 002H | 08800H to 08BFFH 022H | 10800H to 10BFFH 042H | 18800H to 18BFFH 062H
00COOH to 00FFFH 003H | 08COOH to 08FFFH 023H | 10CO0H to 10FFFH 043H | 18CO0H to 18FFFH 063H
01000H to 013FFH 004H | 09000H to 093FFH 024H | 11000H to 113FFH 044H | 19000H to 193FFH 064H
01400H to 017FFH 005H [ 09400H to 097FFH 025H | 11400H to 117FFH 045H | 19400H to 197FFH 065H
01800H to 01BFFH 006H | 09800H to 09BFFH 026H | 11800H to 11BFFH 046H | 19800H to 19BFFH 066H
01COOH to 01FFFH 007H | 09COO0H to 09FFFH 027H | 11CO0H to 11FFFH 047H | 19CO00H to 19FFFH 067H
02000H to 023FFH 008H | OAOOOH to OA3FFH 028H | 12000H to 123FFH 048H | 1A000H to 1A3FFH 068H
02400H to 027FFH 009H | OA400H to OA7FFH 029H | 12400H to 127FFH 049H | 1A400H to 1A7FFH 069H
02800H to 02BFFH 00AH | OA800H to OABFFH 02AH | 12800H to 12BFFH 04AH | 1A800H to 1ABFFH 06AH
02CO0O0H to 02FFFH 00BH | OACOOH to OAFFFH 02BH | 12CO0H to 12FFFH 04BH | 1ACOOH to 1AFFFH 06BH
03000H to 033FFH 00CH | 0OBOOOH to OB3FFH 02CH | 13000H to 133FFH 04CH | 1BOOOH to 1B3FFH 06CH
03400H to 037FFH 00DH | 0B400H to OB7FFH 02DH | 13400H to 137FFH 04DH | 1B400H to 1B7FFH 06DH
03800H to 03BFFH 00EH | 0B800H to OBBFFH 02EH || 13800H to 13BFFH 04EH | 1B800H to 1BBFFH 06EH
03COO0H to 03FFFH 00FH | OBCOOH to OBFFFH 02FH | 13CO0H to 13FFFH 04FH | 1BCOOH to 1BFFFH 06FH
04000H to 043FFH 010H | OCO00H to OC3FFH 030H | 14000H to 143FFH 050H | 1CO00H to 1C3FFH 070H
04400H to 047FFH 011H | 0C400H to OC7FFH 031H | 14400H to 147FFH 051H | 1C400H to 1C7FFH 071H
04800H to 04BFFH 012H | 0C800H to 0CBFFH 032H | 14800H to 14BFFH 052H | 1C800H to 1CBFFH 072H
04COOH to 04FFFH 013H |OCCOOH to OCFFFH | 033H | 14CO00H to 14FFFH 053H | 1CCOOH to 1CFFFH 073H
05000H to 053FFH 014H | ODOOOH to OD3FFH 034H | 15000H to 153FFH 054H | 1DO0OH to 1D3FFH 074H
05400H to 057FFH 015H | 0D400H to OD7FFH 035H | 15400H to 157FFH 055H | 1D400H to 1D7FFH 075H
05800H to 05BFFH 016H | OD800H to ODBFFH 036H | 15800H to 15BFFH 056H | 1D800H to 1DBFFH 076H
05CO00H to 05FFFH 017H | ODCOOH to ODFFFH | 037H | 15C00H to 15FFFH 057H | 1DCOOH to 1DFFFH 077H
06000H to 063FFH 018H | OEOOOH to OE3FFH 038H | 16000H to 163FFH 058H | 1EO000H to 1E3FFH 078H
06400H to 067FFH 019H | OE400H to OE7FFH 039H | 16400H to 167FFH 059H | 1E400H to 1E7FFH 079H
06800H to 06BFFH 01AH | OE800H to OEBFFH 03AH | 16800H to 16BFFH 05AH | 1E800H to 1EBFFH 07AH
06CO0H to 06FFFH 01BH | OECOOH to OEFFFH 03BH | 16CO0H to 16FFFH 05BH | 1ECOOH to 1EFFFH 07BH
07000H to 073FFH 01CH | OFO0OH to OF3FFH 03CH | 17000H to 173FFH 05CH | 1FOO0OH to 1F3FFH 07CH
07400H to 077FFH 01DH | OF400H to OF7FFH 03DH | 17400H to 177FFH 05DH | 1F400H to 1F7FFH 07DH
07800H to 07BFFH 01EH | OF800H to OFBFFH 03EH || 17800H to 17BFFH 05EH | 1F800H to 1FBFFH 07EH
07COO0H to 07FFFH 01FH | OFCOOH to OFFFFH 03FH | 17COOH to 17FFFH 05FH | 1FCOOH to 1FFFFH 07FH
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Table 3-1. Correspondence between Address Values and Block Numbers in Flash Memory (2/4)

Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number
20000H to 203FFH 080H | 28000H to 283FFH OAOH | 30000H to 303FFH 0COH | 38000H to 383FFH OEOH
20400H to 207FFH 081H [ 28400H to 287FFH 0A1H | 30400H to 307FFH 0C1H | 38400H to 387FFH OE1H
20800H to 20BFFH 082H | 28800H to 28BFFH 0A2H | 30800H to 30BFFH 0C2H [ 38800H to 38BFFH 0E2H
20COO0H to 20FFFH 083H | 28C00H to 28FFFH 0A3H | 30CO0H to 30FFFH 0C3H [ 38CO0H to 38FFFH O0E3H
21000H to 213FFH 084H | 29000H to 293FFH 0A4H | 31000H to 313FFH 0C4H | 39000H to 393FFH 0E4H
21400H to 217FFH 085H | 29400H to 297FFH 0A5H | 31400H to 317FFH 0C5H | 39400H to 397FFH OE5H
21800H to 21BFFH 086H | 29800H to 29BFFH 0A6H | 31800H to 31BFFH 0C6H [ 39800H to 39BFFH OE6H
21COO0H to 21FFFH 087H | 29CO0H to 29FFFH 0A7H | 31CO0H to 31FFFH 0C7H [ 39CO0H to 39FFFH 0E7H
22000H to 223FFH 088H | 2A000H to 2A3FFH 0A8H | 32000H to 323FFH 0C8H [ 3A000H to 3A3FFH OE8H
22400H to 227FFH 089H | 2A400H to 2A7FFH 0A9H | 32400H to 327FFH 0C9H [ 3A400H to 3A7FFH 0E9H
22800H to 22BFFH 08AH | 2A800H to 2ABFFH O0AAH | 32800H to 32BFFH 0CAH | 3A800H to 3ABFFH OEAH
22CO00H to 22FFFH 08BH | 2ACOOH to 2AFFFH | OABH | 32CO0H to 32FFFH 0CBH | 3ACO0H to 3AFFFH OEBH
23000H to 233FFH 08CH [ 2B000H to 2B3FFH O0ACH | 33000H to 333FFH O0CCH | 3B000H to 3B3FFH OECH
23400H to 237FFH 08DH | 2B400H to 2B7FFH OADH | 33400H to 337FFH OCDH | 3B400H to 3B7FFH OEDH
23800H to 23BFFH 08EH | 2B800H to 2BBFFH OAEH | 33800H to 33BFFH O0CEH | 3B800H to 3BBFFH OEEH
23CO00H to 23FFFH 08FH | 2BCOOH to 2BFFFH OAFH | 33CO00H to 33FFFH OCFH | 3BCOOH to 3BFFFH OEFH
24000H to 243FFH 090H | 2CO00H to 2C3FFH 0BOH | 34000H to 343FFH ODOH | 3CO00H to 3C3FFH OFOH
24400H to 247FFH 091H | 2C400H to 2C7FFH 0B1H | 34400H to 347FFH OD1H | 3C400H to 3C7FFH OF1H
24800H to 24BFFH 092H [ 2C800H to 2CBFFH 0B2H | 34800H to 34BFFH OD2H | 3C800H to 3CBFFH OF2H
24COO0H to 24FFFH 093H [2CCOOH to 2CFFFH | 0B3H | 34CO00H to 34FFFH OD3H | 3CCOOH to 3CFFFH OF3H
25000H to 253FFH 094H | 2D000H to 2D3FFH 0B4H | 35000H to 353FFH 0D4H | 3DO00OH to 3D3FFH OF4H
25400H to 257FFH 095H | 2D400H to 2D7FFH 0B5H | 35400H to 357FFH OD5H | 3D400H to 3D7FFH OF5H
25800H to 25BFFH 096H | 2D800H to 2DBFFH 0B6H | 35800H to 35BFFH 0D6H | 3D800H to 3DBFFH OF6H
25CO00H to 25FFFH 097H | 2DCOOH to 2DFFFH | 0B7H | 35C00H to 35FFFH 0D7H |3DCOOH to 3DFFFH OF7H
26000H to 263FFH 098H | 2EO000H to 2E3FFH 0B8H | 36000H to 363FFH OD8H | 3E000H to 3E3FFH OF8H
26400H to 267FFH 099H | 2E400H to 2E7FFH 0B9H | 36400H to 367FFH OD9H | 3E400H to 3E7FFH O0F9H
26800H to 26BFFH 09AH | 2E800H to 2EBFFH 0BAH | 36800H to 36BFFH ODAH | 3E800H to 3EBFFH OFAH
26CO00H to 26FFFH 09BH | 2ECOOH to 2EFFFH | OBBH | 36CO0H to 36FFFH ODBH | 3ECOOH to 3EFFFH OFBH
27000H to 273FFH 09CH [ 2F000H to 2F3FFH 0BCH | 37000H to 373FFH ODCH | 3FO000H to 3F3FFH OFCH
27400H to 277FFH 09DH [ 2F400H to 2F7FFH 0BDH | 37400H to 377FFH ODDH | 3F400H to 3F7FFH OFDH
27800H to 27BFFH 09EH | 2F800H to 2FBFFH OBEH | 37800H to 37BFFH ODEH | 3F800H to 3FBFFH OFEH
27CO0H to 27FFFH 09FH | 2FCOOH to 2FFFFH 0BFH | 37CO00H to 37FFFH ODFH | 3FCOOH to 3FFFFH OFFH
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Table 3-1. Correspondence between Address Values and Block Numbers in Flash Memory (3/4)

Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number
40000H-403FFH 100H | 48000H-483FFH 120H | 50000H-503FFH 140H | 58000H-583FFH 160H
40400H-407FFH 101H | 48400H-487FFH 121H | 50400H-507FFH 141H | 58400H-587FFH 161H
40800H-40BFFH 102H [ 48800H-48BFFH 122H | 50800H-50BFFH 142H | 58800H-58BFFH 162H
40CO0H-40FFFH 103H | 48CO0H-48FFFH 123H | 50C00H-50FFFH 143H | 58C00H-58FFFH 163H
41000H-413FFH 104H | 49000H-493FFH 124H | 51000H-513FFH 144H | 59000H-593FFH 164H
41400H-417FFH 105H | 49400H-497FFH 125H | 51400H-517FFH 145H | 59400H-597FFH 165H
41800H-41BFFH 106H | 49800H-49BFFH 126H | 51800H-51BFFH 146H | 59800H-59BFFH 166H
41CO0H-41FFFH 107H | 49CO0H-49FFFH 127H | 51CO0H-51FFFH 147H | 59C00H-59FFFH 167H
42000H-423FFH 108H | 4A000H-4A3FFH 128H | 52000H-523FFH 148H | 5A000H-5A3FFH 168H
42400H-427FFH 109H | 4A400H-4A7FFH 129H | 52400H-527FFH 149H | 5A400H-5A7FFH 169H
42800H-42BFFH 10AH [ 4A800H-4ABFFH 12AH [ 52800H-52BFFH 14AH | 5A800H-5ABFFH 16AH
42C00H-42FFFH 10BH | 4ACO0H-4AFFFH 12BH | 52C00H-52FFFH 14BH | 5AC00H-5AFFFH 16BH
43000H-433FFH 10CH |4B000H-4B3FFH 12CH | 53000H-533FFH 14CH | 5B000H-5B3FFH 16CH
43400H-437FFH 10DH | 4B400H-4B7FFH 12DH | 53400H-537FFH 14DH || 5B400H-5B7FFH 16DH
43800H-43BFFH 10EH | 4B800H-4BBFFH 12EH | 53800H-53BFFH 14EH | 5B800H-5BBFFH 16EH
43CO0H-43FFFH 10FH | 4BCOOH-4BFFFH 12FH | 53C00H-53FFFH 14FH | 5BCO0H-5BFFFH 16FH
44000H-443FFH 110H | 4CO00H-4C3FFH 130H | 54000H-543FFH 150H | 5CO000H-5C3FFH 170H
44400H-447FFH 111H | 4C400H-4C7FFH 131H | 54400H-547FFH 151H | 5C400H-5C7FFH 171H
44800H-44BFFH 112H | 4C800H-4CBFFH 132H | 54800H-54BFFH 152H || 5C800H-5CBFFH 172H
44CO0H-44FFFH 113H [ 4CCOO0H-4CFFFH 133H | 54CO0H-54FFFH 153H [ 5CCO0H-5CFFFH 173H
45000H-453FFH 114H | 4DO000H-4D3FFH 134H | 55000H-553FFH 154H | 5D000H-5D3FFH 174H
45400H-457FFH 115H | 4D400H-4D7FFH 135H | 55400H-557FFH 155H | 5D400H-5D7FFH 175H
45800H-45BFFH 116H | 4D800H-4DBFFH 136H [ 55800H-55BFFH 156H | 5D800H-5DBFFH 176H
45C00H-45FFFH 117H |4DCOOH-4DFFFH 137H | 55C00H-55FFFH 157H |5DCOOH-5DFFFH 177H
46000H-463FFH 118H |4EO000H-4E3FFH 138H | 56000H-563FFH 158H | 5E000H-5E3FFH 178H
46400H-467FFH 119H | 4E400H-4E7FFH 139H |56400H-567FFH 159H | 5E400H-5E7FFH 179H
46800H-46BFFH 11AH | 4E800H-4EBFFH 13AH [ 56800H-56BFFH 15AH | 5E800H-5EBFFH 17AH
46CO0H-46FFFH 11BH | 4ECOOH-4EFFFH 13BH | 56C00H-56FFFH 15BH | 5ECOOH-5EFFFH 17BH
47000H-473FFH 11CH |4FO000H-4F3FFH 13CH | 57000H-573FFH 15CH | 5F000H-5F3FFH 17CH
47400H-477FFH 11DH |4F400H-4F7FFH 13DH | 57400H-577FFH 15DH | 5F400H-5F7FFH 17DH
47800H-47BFFH 11EH | 4F800H-4FBFFH 13EH | 57800H-57BFFH 15EH | 5F800H-5FBFFH 17EH
47CO0H-47FFFH 11FH | 4FCOOH-4FFFFH 13FH | 57C00H-57FFFH 15FH | 5FCOOH-5FFFFH 17FH
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Table 3-1. Correspondence between Address Values and Block Numbers in Flash Memory (4/4)

Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number
60000H-603FFH 180H | 68000H-683FFH 1AOH | 70000H-703FFH 1COH | 78000H-783FFH 1EOH
60400H-607FFH 181H | 68400H-687FFH 1A1H || 70400H-707FFH 1C1H | 78400H-787FFH 1E1H
60800H-60BFFH 182H [ 68800H-68BFFH 1A2H | 70800H-70BFFH 1C2H || 78800H-78BFFH 1E2H
60CO0H-60FFFH 183H | 68CO0H-68FFFH 1A3H | 70CO0H-70FFFH 1C3H | 78CO0H-78FFFH 1E3H
61000H-613FFH 184H | 69000H-693FFH 1A4H | 71000H-713FFH 1C4H | 79000H-793FFH 1E4H
61400H-617FFH 185H | 69400H-697FFH 1A5H | 71400H-717FFH 1C5H | 79400H-797FFH 1E5H
61800H-61BFFH 186H | 69800H-69BFFH 1A6H | 71800H-71BFFH 1C6H || 79800H-79BFFH 1E6H
61CO0H-61FFFH 187H | 69CO0H-69FFFH 1A7H | 71CO0H-71FFFH 1C7H | 79CO0H-79FFFH 1E7H
62000H-623FFH 188H | 6A000H-6A3FFH 1A8H | 72000H-723FFH 1C8H | 7A000H-7A3FFH 1E8H
62400H-627FFH 189H | 6A400H-6A7FFH 1A9H | 72400H-727FFH 1C9H | 7A400H-7A7FFH 1E9H
62800H-62BFFH 18AH | 6A800H-6ABFFH 1AAH | 72800H-72BFFH 1CAH | 7A800H-7ABFFH 1EAH
62C00H-62FFFH 18BH | 6ACO0H-6AFFFH 1ABH [ 72CO0H-72FFFH 1CBH | 7AC00H-7AFFFH 1EBH
63000H-633FFH 18CH | 6B000H-6B3FFH 1ACH | 73000H-733FFH 1CCH | 7BO00H-7B3FFH 1ECH
63400H-637FFH 18DH | 6B400H-6B7FFH 1ADH | 73400H-737FFH 1CDH | 7B400H-7B7FFH 1EDH
63800H-63BFFH 18EH | 6B800H-6BBFFH 1AEH | 73800H-73BFFH 1CEH | 7B800H-7BBFFH 1EEH
63CO00H-63FFFH 18FH | 6BCO0H-6BFFFH 1AFH | 73CO0H-73FFFH 1CFH | 7BCO0H-7BFFFH 1EFH
64000H-643FFH 190H | 6CO00H-6C3FFH 1BOH | 74000H-743FFH 1DOH | 7CO00H-7C3FFH 1FOH
64400H-647FFH 191H | 6C400H-6C7FFH 1B1H | 74400H-747FFH 1D1H | 7C400H-7C7FFH 1F1H
64800H-64BFFH 192H | 6C800H-6CBFFH 1B2H | 74800H-74BFFH 1D2H | 7C800H-7CBFFH 1F2H
64CO0H-64FFFH 193H [ 6CCO0H-6CFFFH 1B3H | 74CO0H-74FFFH 1D3H | 7CCO0H-7CFFFH 1F3H
65000H-653FFH 194H | 6D000H-6D3FFH 1B4H | 75000H-753FFH 1D4H | 7DO00H-7D3FFH 1F4H
65400H-657FFH 195H | 6D400H-6D7FFH 1B5H | 75400H-757FFH 1D5H | 7D400H-7D7FFH 1F5H
65800H-65BFFH 196H | 6D800H-6DBFFH 1B6H | 75800H-75BFFH 1D6H | 7D800H-7DBFFH 1F6H
65C00H-65FFFH 197H |6DCOOH-6DFFFH 1B7H | 75C00H-75FFFH 1D7H || 7DCOOH-7DFFFH 1F7H
66000H-663FFH 198H |6E000H-6E3FFH 1B8H | 76000H-763FFH 1D8H | 7E000H-7E3FFH 1F8H
66400H-667FFH 199H | 6E400H-6E7FFH 1B9H | 76400H-767FFH 1D9H || 7E400H-7E7FFH 1F9H
66800H-66BFFH 19AH | 6E800H-6EBFFH 1BAH | 76800H-76BFFH 1DAH | 7E800H-7EBFFH 1FAH
66C00H-66FFFH 19BH | 6ECOOH-6EFFFH 1BBH | 76C00H-76FFFH 1DBH | 7ECO0H-7EFFFH 1FBH
67000H-673FFH 19CH | 6F000H-6F3FFH 1BCH | 77000H-773FFH 1DCH | 7FO00H-7F3FFH 1FCH
67400H-677FFH 19DH | 6F400H-6F7FFH 1BDH | 77400H-777FFH 1DDH | 7F400H-7F7FFH 1FDH
67800H-67BFFH 19EH | 6F800H-6FBFFH 1BEH | 77800H-77BFFH 1DEH | 7F800H-7FBFFH 1FEH
67CO00H-67FFFH 19FH | 6FCOOH-6FFFFH 1BFH | 77CO0H-77FFFH 1DFH | 7FCOOH-7FFFFH 1FFH
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CHAPTER 3 CPU ARCHITECTURE

3.1.1 Internal program memory space
The internal program memory space stores the program and table data.

The R RL78/F15 products incorporate internal ROM (flash memory), as shown below.

Table 3-2. Internal ROM Capacity

Part Number

Internal ROM

Structure

Capacity

R5F113mG (m =P, T)

Flash memory

R5F113mH (m = P, T)

R5F113mJ (m =P, T)

R5F113mK (m=G,L, M, P, T)

R5F113mL (m=G, L, M, P, T)

128 Kbytes (00000H-1FFFFH

192 Kbytes (00000H-2FFFFH

384 Kbytes (00000H-5FFFFH

)
)
256 Kbytes (00000H-3FFFFH)
)
)

512 Kbytes (00000H-7FFFFH

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

(1) Vector table area

The 128-byte area 00000H to 0007FH is reserved as a vector table area. The program start addresses for branch
upon reset or generation of each interrupt request are stored in the vector table area. Furthermore, the interrupt jump

address is a 64 K address of 00000H to OFFFFH, because the vector code is assumed to be 2 bytes.

Of the 16-bit address, the lower 8 bits are stored at even addresses and the higher 8 bits are stored at odd addresses.
To use the boot swap function, set a vector table also at 02000H to 0207FH.

Table 3-3 lists the vector table. “\” indicates an interrupt source which is supported.

which is not supported.

“~”" indicates an interrupt source
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Table 3-3. Vector Table (1/3)

Vector Table Address Interrupt Source 144-pin | 100-pin | 80-pin 64-pin 48-pin
0000H RESET, POR, LVD, WDT, \ V \ J J
TRAP, IAW, CLM
0004H INTWDTI N \ v \ J
0006H INTLVI \ v y v J
0008H INTPO J J y J J
000AH INTP1 v S v S \
000CH INTP2 J J y J J
000EH INTP3 R \ v \ J
0010H INTP4/INTSPM J J y J J
0012H INTP5/INTCMPO J J y J v
0014H INTP13 v S v - -
INTCLM J J y J J
0016H INTSTO R \ v \ J
INTCSI00 J J y J J
INTIICO0 R \ v J J
0018H INTSRO v S v S \
INTCSI01 J J y J J
INTIICO1 R \ v J v
001AH INTTRDO J J y J J
001CH INTTRD1 N \ v \ J
001EH INTTRJO J J y J J
0020H INTRAM J J y J v
0022H INTLINOTRM v S v S \
0024H INTLINORVC J J y J v
0026H INTLINOSTA/INTLINO N \ v \ \
0028H INTIICAO J J y J J
002AH INTP8 < \ v v J
INTRTC v \ v J N
002CH INTTMOO J J y J v
002EH INTTMO1 v \ v S v
INTLIN2TRM J J - - -
0030H INTTMO2 \ v y v J
INTLIN2RVC J J - - -
0032H INTTMO3 N \ v \ J
INTLIN2STA J J - - -
INTLIN2 J J - - -
0034H INTAD v S v S \
0036H INTP6 J J y J v
INTTM11H R \ v J J
0038H INTP7 J J y J J
INTTM13H N \ v J J
003AH INTP9 v S v S \
INTTMO1H J J y J J
003CH INTP10 v S v J -
INTTMO3H J J y J J
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Table 3-3. Vector Table (2/3)

Vector Table Address Interrupt Source 144-pin | 100-pin | 80-pin 64-pin 48-pin
003EH INTST1 J x/ V x/ x/
INTCSI10 J v J v 3
INTIIC10 J y x/ \/ \/
INTIEBBTD J 3 J v 3
0040H INTSR1 J y v v v
INTCSI11 J 3 V x/ x/
INTIIC11 J y v 3 3
INTIEBBTV J y x/ \/ \/
0042H INTTMO4 J v V 3 3
INTST2 J \/ - - -
INTCSI20 J \ - - -
0044H INTTMO5 J y v v 3
INTSR2 J \ - - -
INTCSI21 J 3 - - -
0046H INTTMO6 J y 3 \/ \/
INTSRE2 J 3 - - -
0048H INTP15 J - - - -
INTTMO7 J 3 V x/ 3
004AH INTP11 J y v v -
INTLINOWUP J y x/ \/ \/
004CH INTKR J v V 3 3
004EH INTCANOERR J y 3 \/ \/
0050H INTCANOWUP J 3 J x/ x/
0052H INTCANOCFR J y v v 3
0054H INTCANOTRM J x/ V x/ x/
0056H INTCANGRFR J v V v v
0058H INTCANGERR J y 3 \/ \/
005AH INTTM10 J v V 3 3
INTTM20 N - _ - _
005CH INTTM11 v v v v v
INTTM21 J - - - -
005EH INTTM12 J y 3 \/ \/
INTTM22 J - - - -
0060H INTTM13 J y 3 \/ \/
INTTM23 J - - - -
0062H INTFL J y v v 3
0064H INTP12 J x/ V x/ -
INTLINTWUP J v J v 3
0066H INTLINT1TRM J y 3 \/ \/
0068H INTLINTRVC J v V 3 3
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Table 3-3. Vector Table (3/3)

Vector Table Address Interrupt Source 144-pin | 100-pin | 80-pin 64-pin 48-pin
006AH INTLINTSTA/INTLIN1 v N N N N
006CH INTTM14 «/ N N N N

INTTM24 N _ _ _ _
006EH INTTM15 J v J v v
INTTM25 v - — - _
0070H INTTM16 \/ N N N N
INTTM26 v - — - _
0072H INTTM17 v v v v v
INTTM27 v - — - -
0074H INTCAN1ERR J y N v v
0076H INTCANTWUP \/ N N N N
0078H INTCAN1CFR J y \/ v v
007AH INTCAN1TRM \/ N N N N
007CH INTP14 v - — - _
INTLIN2WUP v v - _ _
007EH BRK N N N N N

(2) CALLT instruction table area
The 64-byte area 00080H to 000BFH can store the subroutine entry address of a 2-byte call instruction (CALLT). Set
the subroutine entry address to a value in a range of 00000H to OFFFFH (because an address code is 2 bytes).
To use the boot swap function, set a CALLT instruction table also at 02080H to 020BFH.

(3) Option byte area
A 4-byte area of 000COH to 000C3H can be used as an option byte area. Set the option byte at 020COH to 020C3H
when the boot swap is used. For details, see CHAPTER 30 OPTION BYTE.

(4) On-chip debug security ID setting area
A 10-byte area of 000C4H to 000CDH and 020C4H to 020CDH can be used as an on-chip debug security ID setting
area. Set the on-chip debug security ID of 10 bytes at 000C4H to 000CDH when the boot swap is not used and at
000C4H to 000CDH and at 020C4H to 020CDH when the boot swap is used. For details, see CHAPTER 32 ON-
CHIP DEBUG FUNCTION.
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3.1.2 Mirror area

The RL78/F15 mirror the code flash area of 00000H to OFFFFH or 10000H to 1FFFFH, to FOOOOH to FFFFFH (the
code flash area to be mirrored is set by the processor mode control register (PMC)).
By reading data from FOOOOH to FFFFFH, an instruction that does not have the ES register as an operand can be used,
and thus the contents of the code flash can be read with the shorter code. However, the code flash area is not mirrored to
the SFR, extended SFR, RAM, data flash memory, and use prohibited areas.
See 3.1 Memory Space for the mirror area of each product.
The mirror area can only be read and no instruction can be fetched from this area.

The following show examples.

Example R5F113mL (m =G, M, L, P, T) (Flash memory: 512 KB, RAM: 32 KB)

FFFFFH
Special-function register (SFR)
256 bytes

FFFOOH
FFEFFH|  General-purpose register
FFEEOH 32 bytes
FFEDFH

RAM

32 KB
F7FO0H
F7EFFH

Mirror

(same data as 05000H-07EFFH)
F5000H
F4FFFH
Data flash memory
F1000H
FOFFFH
Reserved

FO800H
FO7FFH

Special-function register (2nd SFR)

Mirror

For example, 07789H is mirrored to
F7789H.

Data can therefore be read by
MOV A, I7789H, instead of

MOV ES, #00H and

MOV A, ES:!7789H.

2 KB
FOOO0OH
EFFFFH
Reserved
80000H
7TFFFFH
Code flash memory
O7FOOH | _ _ _ _ _ _ _ _ _ _______
07EFFH
Code flash memory
05000HIL— —
04FFFH Code flash memory
00000H

The PMC register is described below.
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e Processor mode control register (PMC)
This register sets the flash memory space for mirroring to area from FOOOOH to FFFFFH.
The PMC register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to O0H.

Figure 3-6. Format of Configuration of Processor Mode Control Register (PMC)

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

PMC | 0 | 0 | 0 | 0 | 0 | 0 | 0 | MAA |

MAA Selection of flash memory space for mirroring to area from FOOOOH to FFFFFH
0 00000H to OFFFFH is mirrored to FOOOOH to FFFFFH
1 10000H to 1FFFFH is mirrored to FOOOOH to FFFFFH

Cautions 1. Set the PMC register only once during the initial settings prior to operating the data transfer
controller (DTC). Rewriting the PMC register other than during the initial settings is prohibited.
2. After setting the PMC register, wait for at least one instruction and access the mirror area.
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3.1.3 Internal data memory space
The RL78/F15 products incorporate the following RAMs.

Table 3-4. Internal RAM Capacity

Part Number Internal RAM
R5F113mG (m =P, T) 10 Kbyte (FD700H to FFEFFH)
R5F113mH (m =P, T) 16 Kbyte (FBFOOH to FFEFFH)
R5F113mJ (m =P, T) 20 Kbyte (FAFOOH to FFEFFH)
R5F113mK (m =G, L, M, P, T) 26 Kbyte (F9700H to FFEFFH)
R5F113mL (m =G, L, M, P, T) 32 Kbyte (F7FOOH to FFEFFH)

The internal RAM can be used as a data area and a program area where instructions are written and executed. Four
general-purpose register banks consisting of eight 8-bit registers per bank are assigned to the 32-byte area of FFEEOH to
FFEFFH of the internal RAM area. However, instructions cannot be executed by using the general-purpose registers.

The internal RAM is used as a stack memory.

Cautions 1. It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.

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

3. Using the following product RAM areas in the corresponding products below is prohibited since
the respective libraries use them in self-programming and overwriting of the data flash memory.
However, the area to which this prohibition applies may vary with the version of the library. For
details, refer to the manuals for the individual libraries.

R5F113mL (m =G, L, M, P, T) :F7FOOH to F82FFH
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3.1.4 Special function register (SFR) area
On-chip peripheral hardware special function registers (SFRs) are allocated in the area FFFOOH to FFFFFH (see Table

3-5 SFR List in 3.2.4 Special function registers (SFRs)).
Caution Do not access addresses to which SFRs are not assigned.

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

Function Registers)).
SFRs other than those in the SFR area (FFFOOH to FFFFFH) are allocated to this area. An instruction that accesses

the extended SFR area, however, is 1 byte longer than an instruction that accesses the SFR area.

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

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

Several addressing modes are provided for addressing the memory relevant to the execution of instructions for the
RL78/F15, 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 3-7 to 3-11 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 3-7. Correspondence between Data Memory and Addressing R5F113mG (m =P, T)
FFFFFH A _ )
FFF20H | __Special function register (SFR) __f SFRaddressng
FFF1FH 256 bytes ?
FFFOOH Short direct
FFEFFH [ General-purpose register 1 Reqistor addressi adgres;rig;
egister addressin
FFEEOH 32 bytes Y 9 ]
FFEDFH
FFE20H RAM
FFE1FH| 777 10kB T
FD700H
FD6FFH
et Reserved =
F7FOOH
F7EFFH Mirror
F5000H 11.75 KB
FAFFFH Reserved
F3000H eserve
F2FFFH Data flash memory
F1000H 8 KB
FOFFFH
Reserved
FO800H
FO7FFH
) ) . Direct addressing
Special function register (2nd SFR)
2KB Register indirect addressing
FOO00OH :
EFFEFH Based addressing
Based indexed addressing
~ Reserved =
20000H
1FFFFH
=~ Code flash memory -~
128 KB
00000H Y
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-8. Correspondence between Data Memory and Addressing (R5F113mH (m =P, T))
FFFFFH i _ [
FFF20H | __Special function register (SFR) | SFRaddressing
FFF1FH 256 bytes T
FFFOOH Short direct
FFEFFH | General-purpose register 1 Redistor addressi adccj)rres;riig
egister aadressin
FFEEOH 32 bytes ! 9 9
FFEDFH —
FFE20H(| F R /:\l_\/l _______________
FFE1FH 16 KB
FBFOOH
FBEFFH,
[t R =
F7FOOH eserved
F7EFFH Mirror
F5000H 11.75KB
FAFFFH
Reserved
F3000H
F2FFFH
Data flash memory
F1000H 8 KB
FOFFFH
FO800H Reserved Direct addressing
FO7FFH i i i
Special function register (2nd SFR) Register indirect addressing
FOOOOH 2 KB
EFFFFH Based addressing
Based indexed addressing
= Reserved =
30000H
2FFFFH
-~ Code flash memory -~
192 KB
00000H Y
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-9. Correspondence between Data Memory and Addressing (R5F113mJ (m =P, T))
FFFFFH A _ 4
FFF20H | __Special function register (SFR) __| _SFRaddressing
FFF1FH 256 bytes 1
FFFOOH Short direct
FFEFFH | General-purpose register Redister addressi adcci)res;i;
FFEEOH 32 bytes egister addressing
FFEDFH
FFE20H RAM
FFE1FH | "~ 777 2'0'}{3 """"""""
FAFOOH
FAEFFH [ R g ]
F7FOOHTT eserve 0
F7EFFH Mirror
F5000H 11.75 KB
FAFFFH Reserved
F3000H
F2FFFH Data flash memory
F1000H 8 KB
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR) Direct addressing
2 KB
Register indirect addressing
FOOOOH
EFFFFH Based addressing
Based indexed addressing
= Reserved 3
40000H
3FFFFH
= Code flash memory =~
256 KB
00000H Y
Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes

with any desired value.
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Figure 3-10. Correspondence between Data Memory and Addressing (R5F113mK (m =G, L, M, P, T))

FFFFFH i _ [
FFF20H | __Special function register (SFR) __f SFRaddressing
FFF1FH 256 bytes
FFFOOH ¥ Short direct
FFEFFH | General-purpose register 1 Redistor addressi adcci)res;(:;
egister addressing
FFEEOH 32 bytes Y
FFEDFH
FFE20H RAM
FFE1FH| "~ 777 26KB ]
F9700H
F96FFH
= Reserved =
F7FOOH
F7EFFH Mirror
F5000H 11.75 KB
FAFFFH Data flash memory
F1000H 16 KB
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR) Direct addressing
2 KB
FO000H Register indirect addressing
EFFFFH Based addressing
Based indexed addressing
= Reserved =
60000H
5FFFFH
~L Code flash memory L
[ 384 KB §
00000H Y

Caution When executing instructions from the RAM area, be sure to initialize the used RAM area + 10 bytes
with any desired value.
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Figure 3-11. Correspondence between Data Memory and Addressing (R5F113mL (m =G, L, M, P, T))

FFFFFH [} _ [
FFF20H | __Special function register (SFR) __f SFRaddressing
FFF1FH 256 bytes
FFFOOH ¥ Short direct
FFEFFH | General-purpose register 1 Redister addressi adcci)res;(:;
egister addressing
FFEEOH 32 bytes Y
FFEDFH
FFE20H RAM
FFE1FH |~ 77 2k |
F7FOOH
F7EFFH .
Mirror
11.75 KB
F5000H
FAFFFH Data flash memory
F1000H 16 KB
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR) Direct addressing
2 KB
FO00OH Register indirect addressing
EFFFFH Based addressing
Based indexed addressing
= Reserved =
80000H
TFFFFH
L Code flash memory £
T 512 KB T
00000H Y

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

The RL78/F15 products incorporate the following processor registers.

3.2.1 Control registers
The control registers control the program sequence, statuses and stack memory. The control registers consist of a
program counter (PC), a program status word (PSW) and a stack pointer (SP).

(1) Program counter (PC)
The program counter is a 20-bit register that holds the address information of the next program to be executed.
In normal operation, PC is automatically incremented according to the number of bytes of the instruction to be fetched.
When a branch instruction is executed, immediate data and register contents are set.
Reset signal generation sets the reset vector table values at addresses 0000H and 0001H to the program counter.

Figure 3-12. Format of Program Counter

19 0

PC

(2) Program status word (PSW)
The program status word is an 8-bit register consisting of various flags set/reset by instruction execution.
Program status word contents are stored in the stack area upon vectored interrupt request is acknowledged or PUSH
PSW instruction execution and are restored upon execution of the RETB, RETI and POP PSW instructions.
Reset signal generation sets the PSW register to 06H.

Figure 3-13. Format of Program Status Word

7 0
PSW| IE ‘ 4 ‘RBS1‘ AC ‘RBSO‘ ISP1 ‘ ISPO‘ CcY |

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

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

(c) Register bank select flags (RBS0O, RBS1)
These are 2-bit flags to select one of the four register banks.
In these flags, the 2-bit information that indicates the register bank selected by SEL RBn instruction execution is
stored.
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®)

(d) Auxiliary carry flag (AC)

(e)

)

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

In-service priority flags (ISP1, ISPO)

This flag manages the priority of acknowledgeable maskable vectored interrupts. Vectored interrupt requests
specified lower than the value of ISPO and ISP1 flags by the priority specification flag registers (PRnOL, PRnOH,
PRn1L, PRn1H, PRn2L, PRn2H, PRn3L, PRn3H) (see 22.3.3 Priority specification flag registers (PROOL,
PROOH, PRO1L, PRO1H, PRO2L, PRO2H, PRO3L, PRO3H, PR10L, PR10H, PR11L, PR11H, PR12L, PR12H,
PR13L, PR13H)) can not be acknowledged.

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

Remark n=0,1
Carry flag (CY)

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

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

the stack area.

Figure 3-14. Format of Stack Pointer

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

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

stack memory.

Each stack operation saves data as shown in Figure 3-15.

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

before using the stack.

2. Itis prohibited to use the general-purpose register (FFEEOH to FFEFFH) space as a stack area.
3. Theinternal RAM in the following product cannot be used as stack memory when using the self-
programming and data flash function. However, the area to which this prohibition applies may

vary with the version of the library. For details, refer to the manual for the individual library.
R5F113mL (m =G, L, M, P, T) : F7FOOH to F82FFH

4. The internal RAM in the following product cannot be used as stack memory when using the
tracing function of on-chip debugging.
R5F113mL (m =G, L, M, P, T) : F8300H to F84FFH

5. Theinternal RAM in the following product cannot be used as stack memory when the hot plug-in
function is used or when the DTC is in use for the RRM or DMM function.
R5F113mL (m =G, L, M, P, T) : F8500H to F852FH
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Figure 3-15. Datato Be Saved to Stack Memory

PUSH rp instruction

PUSH PSW instruction

SP«SP-2 SP«SP-2
T T
SP-2 | Register pair lower SP-2 00H
T T
SP-1 | Register pair higher SP-1 PSW
T T
SP — SP —
CALL, CALLT instructions Interrupt, BRK instruction
(4-byte stack) (4-byte stack)
SP«SP-4 SP«SP-4
T T
SP-4 PC7 to PCO SP-4 PC7 to PCO
T T
SP-3 PC15 to PC8 SP-3 PC15 to PC8
T T
SP-2 PC19to PC16 SP-2 PC19 to PC16
T T
SP-1 00H SP-1 PSW
T T
SP —» SP —
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3.2.2 General-purpose registers

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

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

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

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

Caution It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.
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Figure 3-16. Configuration of General-Purpose Registers

(&) Function name

16-bit processing

8-bit processing

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

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

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

Figure 3-17. Configuration of ES and CS Registers

7 6 5 4 3 2 1 0

ES | o | o | o | o [ess|es2]|es|eso|
7 6 5 4 3 2 1 0

cs | 0 | 0 | 0 | 0 | CSS| CP2| CP1| CPO|
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3.2.4 Special function registers (SFRs)
Unlike a general-purpose register, each SFR has a special function.
SFRs are allocated to the FFFOOH to FFFFFH area.
SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation instructions.

The manipulable bit units, 1, 8, and 16, depend on the SFR type.

Each manipulation bit unit can be specified as follows.

1-bit manipulation

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

8-bit manipulation

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

16-bit manipulation

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

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

Symbol

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

R/W

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

R/W: Read/write enable

R: Read only

W: Write only

Manipulable bit units

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

After reset

This item indicates each register status upon reset signal generation.

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

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

Function Registers).
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Table 3-5. SFR List (1/6)

Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After Reset
1-bit 8-bit | 16-bit
FFFOOH | Port register 0 PO R/W N \ - 00H
FFFO1H | Port register 1 P1 R/W S \ - 00H
FFFO2H Port register 2 P2 R/W \ R - 00H
FFFO3H | Port register 3 P3 R/W \ Y - 00H
FFFO4H | Port register 4 P4 R/W J \/ - 00H
FFFO5H | Port register 5 P5 R/W N \ - 00H
FFFO6H | Port register 6 P6 R/W S v - 00H
FFFO7H Port register 7 P7 R/W \ R - 00H
FFFO8H | Port register 8 P8 R/W \ Y - 00H
FFFO9H Port register 9 P9 R/W \ R - 00H
FFFOAH | Port register 10 P10 R/W d \ - 00H
FFFOBH Port register 11 P11 R/W v RN — 00OH
FFFOCH | Port register 12 P12 R/W N \ - Undefined
FFFODH | Port register 13 P13 R/W J V - UndefinedN°®®
FFFOEH Port register 14 P14 R/W \ v - 00H
FFFOFH | Port register 15 P15 R/W J J - 00H
FFF10H Serial data register 00 SDROOL SDROO | R/W - v N 0000H
FFF11H - - -
FFF12H | Serial data register 01 SDRO1L SDR0O1 | R/W - v v 0000H
FFF13H - - -
FFF18H Timer data register 00 TDROO R/W - - N 0000H
FFF19H
FFF1AH Timer data register 01 TDRO1L TDRO1 R/W - \ N 0000H
FFF1BH TDRO1H - v
FFF1CH | Port register 16 P16 R/W J J - 00H
FFF1DH | Port mode register 16 PM16 R/W J J - FFH
FFF1EH 10-bit A/D conversion result register ADCR R - - v 0000H
FFF1FH 8-bit A/D conversion result register ADCRH R - \ - 00H
FFF20H Port mode register 0 PMO R/W S v - FFH
FFF21H Port mode register 1 PM1 R/W N N - FFH
FFF22H Port mode register 2 PM2 R/W S v - FFH
FFF23H Port mode register 3 PM3 R/W \ R - FFH
FFF24H Port mode register 4 PM4 R/W S N - FFH
FFF25H Port mode register 5 PM5 R/W \ R - FFH
FFF26H | Port mode register 6 PM6 R/W J J - FFH
FFF27H Port mode register 7 PM7 R/W S v - FFH
Note P130 bit depends on the setting of User Option Byte (000C2H/020C2H).
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Table 3-5. SFR List (2/6)

Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After Reset
1-bit | 8-bit | 16-bit
FFF28H Port mode register 8 PM8 R/W \/ \/ - FFH
FFF29H | Port mode register 9 PM9 R/W N \ - FFH
FFF2AH | Port mode register 10 PM10 R/W v \ - FFH
FFF2BH | Port mode register 11 PM11 R/W v \ - FFH
FFF2CH | Port mode register 12 PM12 R/W N v - FFH
FFF2DH | Port mode register 13 PM13 R/W y J - FFH
FFF2EH | Port mode register 14 PM14 R/W N \ - FFH
FFF2FH | Port mode register 15 PM15 R/W v R - FFH
FFF30H | A/D converter mode register 0 ADMO R/W N \ - 00H
FFF31H Analog input channel specification register | ADS R/W N v - 00H
FFF32H | A/D converter mode register 1 ADM1 R/W y J - 00H
FFF34H D/A conversion value setting register 0 DACSO0 R/W - v - 00H
FFF36H | D/A converter mode register DAM R/W N v - 00H
FFF37H Key return mode register KRM R/W N v - OOH
FFF38H | External interrupt rising edge enable EGPO R/W y y - 00H
register 0
FFF39H External interrupt falling edge enable EGNO R/W N v - OOH
register 0
FFF3AH | External interrupt rising edge enable EGP1 R/W N v - O0H
register 1
FFF3BH External interrupt falling edge enable EGN1 R/W y y - 00H
register 1
FFF48H Serial data register 10 Ntet SDR10L SDR10 R/W - v \ 0000H
FFF49H - - -
FFF48H Serial data register 20 N°t¢2 SDR20L SDR20 R/W - v < 0000H
FFF49H - - -
FFF4AH | Serial data register 11 Note! SDR11L SDR11 R/W - v V 0000H
FFF4BH - - _
FFF4AH | Serial data register 21 Not2 SDR21L SDR21 RW | - v v 0000H
FFF4BH - - -
FFF50H IICA shift register 0 IICAO R/W - y - 00H
FFF51H IICA status register 0 1ICS0 R N v - OO0H
FFF52H IICA flag register 0 IICFO R/W v v - 00H
FFF54H 16-bit watch error correction register SUBCUDW R/W - - \ 0000H
FFF55H
Notes 1. Accessible when SSELO bit of UTSEL register is 0.
2. Accessible when SSELO bit of UTSEL register is 1.
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Table 3-5. SFR List (3/6)

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

FFF58H Timer RD general register CO TRDGRCO R/W - — \ FFFFH Notel
FFF59H
FFF5AH Timer RD general register DO TRDGRDO R/W - - \ FFFFH Notel
FFF5BH
FFF5CH Timer RD general register C1 TRDGRC1 R/W - - v FFFFH Notel
FFF5DH
FFF5EH Timer RD general register D1 TRDGRD1 R/W - - v FFFFH Notel
FFF5FH
FFF64H Timer data register 02 TDRO02 R/W - - v 0000H
FFF65H
FFF66H Timer data register 03 TDRO3L TDRO03 R/W - v \ 0000H
FFF67H TDRO3H -
FFF68H | Timer data register 04 TDRO4 RIW - - \ 0000H
FFF69H
FFF6AH Timer data register 05 TDRO5 R/W - - \ 0000H
FFF6BH
FFF6CH Timer data register 06 TDRO6 R/W - - v 0000H
FFF6DH
FFF6EH Timer data register 07 TDRO7 R/W - - \ 0000H
FFF6FH
FFF70H Timer data register 10 Note 2 TDR10 R/W - - v 0000H
FFF71H
FFF70H Timer data register 20 Note 3 TDR20 R/W - - \ 0000H
FFF71H
FFF72H | Timer data register 11 Note2 TDR11L TDR11 R/W - v J 0000H
FFF73H TDR11H -
FFF72H Timer data register 21 Note 3 TDR21 R/W - - \ 0000H
FFF73H
FFF74H Timer data register 12 Note 2 TDR12 R/W - - \ 0000H
FFF75H
FFF74H Timer data register 22 Note 3 TDR22 R/W - - \ 0000H
FFF75H

Notes 1. The timer RD SFRs are undefined when FRQSEL4 = 1 in the user option byte (000C2H/020C2H) and
TRDOEN = 0 in the PER1 register. If it is necessary to read the initial value, set fcik to fin and TRDOEN = 1
before reading.

. Accessible when TSELO bit of UTSEL register is 0.
3. Accessible when TSELO bit of UTSEL register is 1.
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Table 3-5. SFR List (4/6)

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

FFF76H Timer data register 13 Note2 TDR13L TDR13 R/W - \ N 0000H
FFF77H TDR13H - R
FFF76H Timer data register 23 Note 3 TDR23 R/W - - N 0000H
FFF77H
FFF78H Timer data register 14 Note2 TDR14 R/wW - - v 0000H
FFF79H
FFF78H Timer data register 24 Note3 TDR24 R/wW - - v 0000H
FFF79H
FFF7AH Timer data register 15 Note2 TDR15 R/W - - v 0000H
FFF7BH
FFF7AH Timer data register 25 Note 3 TDR25 R/W - - \/ 0000H
FFF7BH
FFF7CH Timer data register 16 Note2 TDR16 R/W - - \/ 0000H
FFF7DH
FFF7CH Timer data register 26 Note3 TDR26 R/W - - N 0000H
FFF7DH
FFF7EH Timer data register 17 Note2 TDR17 R/W - - v 0000H
FFF7FH
FFF7EH Timer data register 27 Note3 TDR27 R/W - - v 0000H
FFF7FH
FFF92H Second count register SEC R/W - R - 00H
FFFO3H Minute count register MIN R/W - \ - 00H
FFF94H Hour count register HOUR R/W - \ - 12H Notel
FFF95H Week count register WEEK R/W - v - 00H
FFF96H Day count register DAY R/W - \ - 01H
FFFO7H Month count register MONTH R/W - v - 01H
FFFO8H Year count register YEAR R/W - \ - 00H
FFF99H Watch error correction register SUBCUD R/W - R - 00H
FFFOAH Alarm minute register ALARMWM R/W - v - 00H
FFF9BH Alarm hour register ALARMWH R/W - \ - 12H
FFFOCH Alarm week register ALARMWW R/W - v - 00H
FFFODH | Real-time clock control register 0 RTCCO R/W J J - 00H

Notes 1. The value of this register is 00H if the AMPM bit (bit 3 of real-time clock control register 0 (RTCCO)) is set to
1 after reset.
. Accessible when TSELO bit of UTSEL register is 0.
3. Accessible when TSELO bit of UTSEL register is 1.
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Table 3-5. SFR List (5/6)

Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After Reset
1-bit | 8-bit | 16-bit
FFFOEH Real-time clock control register 1 RTCC1 R/W S \ - 00H
FFFAOH Clock operation mode control register CMC R/W - v - 00H
FFFA1H Clock operation status control register CSsC R/W \ - COH
FFFA2H Oscillation stabilization time counter status | OSTC R R - O00H
register
FFFA3H Oscillation stabilization time select register | OSTS R/W - \ - 07H
FFFA4H System clock control register CKC R/W S \ - 00H
FFFA5H Clock output select register 0 CKSO0 R/W S N - 00H
FFFA8H Reset control flag register RESF R - \ - Undefined
Note 1
FFFA9H Voltage detection register LVIM R/W v - 00H Note2
FFFAAH Voltage detection level register LVIS R/W - 00H/01H/
81H Note 3
FFFABH Watchdog timer enable register WDTE R/W - R - 1AH/
9AH Note 4
FFFACH CRC input register CRCIN R/W - v - 00H
FFFDOH Interrupt request flag register 2L IF2L IF2 R/W \ \ N 0000H
FFFD1H Interrupt request flag register 2H IF2H R/W S N
FFFD2H Interrupt request flag register 3L IF3L IF3 RIW S \ N 0000H
FFFD3H Interrupt request flag register 3H IF3H R/W \ R
FFFD4H Interrupt mask flag register 2L MK2L MK2 R/W \/ \ N FFFFH
FFFD5H Interrupt mask flag register 2H MK2H R/W S \
FFFD6H Interrupt mask flag register 3L MK3L MK3 R/W \ v v FFFFH
FFFD7H Interrupt mask flag register 3H MK3H R/W S \
FFFD8H Priority specification flag register 02L PRO2L PR02 R/W \ R v FFFFH
FFFD9H Priority specification flag register 02H PRO2H R/W d \
FFFDAH Priority specification flag register 03L PRO3L PRO3 R/W \ R v FFFFH
FFFDBH Priority specification flag register 03H PRO3H R/W \ N
FFFDCH Priority specification flag register 12L PR12L PR12 R/W \ \ N FFFFH
FFFDDH Priority specification flag register 12H PR12H R/W \ R
FFFDEH Priority specification flag register 13L PR13L PR13 R/W N \ N FFFFH
FFFDFH Priority specification flag register 13H PR13H R/W \ R
FFFEOH Interrupt request flag register OL IFOL IFO RIW S \ N 0000H
FFFE1H Interrupt request flag register OH IFOH R/W S \
FFFE2H Interrupt request flag register 1L IF1L IF1 R/W S N v 0000H
FFFE3H Interrupt request flag register 1H IF1H R/W S \
Notes 1. The reset value of the RESF register varies depending on the reset source.
2. The reset value of the LVIM register varies depending on the reset source.
3. The reset value of the LVIS register varies depending on the reset source and the setting of the option byte.
4. The reset value of the WDTE register is determined by the setting of the option byte.
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Table 3-5. SFR List (6/6)

Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range Undefined
1-bit 8-bit | 16-bit
FFFE4H Interrupt mask flag register OL MKOL MKO R/W \ \ N FFFFH
FFFES5H Interrupt mask flag register OH MKOH R/W \ R
FFFE6H Interrupt mask flag register 1L MK1L MK1 R/W \/ \ N FFFFH
FFFE7H Interrupt mask flag register 1H MK1H R/W \ R
FFFESH Priority specification flag register 00L PROOL PROO R/W \ R v FFFFH
FFFESH Priority specification flag register 00H PROOH R/W S \
FFFEAH Priority specification flag register 01L PRO1L PRO1 R/W S N v FFFFH
FFFEBH Priority specification flag register 01H PRO1H R/W N \
FFFECH Priority specification flag register 10L PR10L PR10 R/W \ R v FFFFH
FFFEDH Priority specification flag register 10H PR10H R/W d \
FFFEEH Priority specification flag register 11L PR11L PR11 R/W \ \ N FFFFH
FFFEFH Priority specification flag register 11H PR11H R/W S N
FFFFOH Multiply and accumulation register (L) MACRL R/W - - N 0000H
FFFF1H
FFFF2H Multiply and accumulation register (H) MACRH R/W - - N 0000H
FFFF3H
FFFFEH Processor mode control register PMC R/W S N - 00H
Remark For extended SFRs (2nd SFRs), see Table 3-6 Extended SFR (2nd SFR) List.
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3.2.5 Extended special function registers (2nd SFRs: 2nd Special Function Registers)

Unlike a general-purpose register, each extended SFR (2nd SFR) has a special function.

Extended SFRs are allocated to the FOOOOH to FO7FFH area. SFRs other than those in the SFR area (FFFOOH to
FFFFFH) are allocated to this area. An instruction that accesses the extended SFR area, however, is 1 byte longer than
an instruction that accesses the SFR area.

Extended SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation

instructions. The manipulable bit units, 1, 8, and 16, depend on the SFR type.
Each manipulation bit unit can be specified as follows.

1-bit manipulation

Describe the symbol reserved by the assembler for the 1-bit manipulation instruction operand (laddr16.bit). This
manipulation can also be specified with an address.

8-bit manipulation

Describe the symbol reserved by the assembler for the 8-bit manipulation instruction operand (laddr16). This
manipulation can also be specified with an address.

16-bit manipulation

Describe the symbol reserved by the assembler for the 16-bit manipulation instruction operand (laddr16s). When
specifying an address, describe an even address.

Table 3-6 gives a list of the extended SFRs. The meanings of items in the table are as follows.

Symbol

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

R/W

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

R/W: Read/write enable

R:  Read only

W:  Write only

Manipulable bit units

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

After reset

This item indicates each register status upon reset signal generation.

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

Remark For SFRs in the SFR area, see 3.2.4 Special function registers (SFRs).
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Table 3-6. Extended SFR (2nd SFR) List (1/52)
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Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After reset
1-bit 8-bit 16-bit
FO010H | A/D converter mode register 2 ADM2 R/W v v - 00H
FOO011H Conversion result comparison upper limit setting register ADUL R/W - N - FFH
F0012H | Conversion result comparison lower limit setting register ADLL R/W - v - 00H
FO013H | A/D test register ADTES R/W — ~ _ 00H
FO014H Peripheral I/O redirection register 10 PIOR10 R/W - N - 00H
FO0015H | Peripheral I/O redirection register 11 PIOR11 R/W - v - 00H
FO0016H | Peripheral I/O redirection register 0 PIORO R/W - N - 00H
FO0017H | Peripheral I/O redirection register 1 PIOR1 R/W - v - 00H
FO0018H | Peripheral I/O redirection register 2 PIOR2 R/W - N - 00H
FO019H Peripheral I/O redirection register 3 PIOR3 R/W - N - 00H
FOO1AH | Peripheral I/O redirection register 4 PIOR4 R/wW - y - 00H
FO01BH | Peripheral I/O redirection register 5 PIOR5 R/W - N - 00H
FO01CH | Peripheral I/O redirection register 6 PIOR6 R/W - v - 00H
FOO1DH | Peripheral I/O redirection register 7 PIOR7 R/W - N - 00H
FOO1EH | Peripheral I/O redirection register 8 PIORS R/W - N - 00H
FOO1FH | Peripheral I/O redirection register 9 PIOR9 R/W - N - 00H
FO020H Port input threshold control register 0 PITHLO R/W N N - 00H
F0021H | Port input threshold control register 1 PITHL1 R/W v v - 00H
F0022H | Port input threshold control register 2 PITHL2 R/W x/ x/ - 00H
FO0023H | Port input threshold control register 3 PITHL3 R/W v v - 00H
F0024H | Port input threshold control register 4 PITHL4 R/wW y y - 00H
FO0025H Port input threshold control register 5 PITHL5 R/W N N - 00H
FO0026H | Port input threshold control register 6 PITHL6 R/W N N - O00H
F0027H | Port input threshold control register 7 PITHL7 R/W x/ x/ - 00H
FO02AH | Port input threshold control register 10 PITHL10 R/W v v - 00H
FO02CH | Port input threshold control register 12 PITHL12 R/W N \ - 00H
FOO2FH | Port input threshold control register 15 PITHL15 R/W N N - 00H
FO030H | Pull-up resistor option register 0 PUO R/W y y - O0H
F0031H | Pull-up resistor option register 1 PU1 R/W N N - OOH
FO032H | Pull-up resistor option register 2 PU2 R/W v N - 00H
FO033H | Pull-up resistor option register 3 PU3 R/W v v - 00H
F0034H | Pull-up resistor option register 4 PU4 R/W v N - 01H
F0035H | Pull-up resistor option register 5 PU5 R/W y y - O0H
F0036H | Pull-up resistor option register 6 PU6 R/W N N - OOH
FO037H | Pull-up resistor option register 7 PU7 R/W y y - O00H
FOO3AH | Pull-up resistor option register 10 PU10 R/W v v - 00H
FOO3BH | Pull-up resistor option register 11 PU11 R/W v N - 00H
FOO3CH | Pull-up resistor option register 12 PU12 R/W v v - 00H
FO03DH | Pull-up resistor option register 13 PU13 R/W N N - OOH
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Table 3-6. Extended SFR (2nd SFR) List (2/52)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After reset
1-bit 8-bit 16-bit

FOO3EH | Pull-up resistor option register 14 PU14 R/W v N - 00H
FOO3FH | Pull-up resistor option register 15 PU15 R/W v v - 00H
FO0041H | Port input mode register 1 PIM1 R/W v v - 00H
F0043H | Port input mode register 3 PIM3 R/W y y - 00H
F0045H | Port input mode register 5 PIM5 R/W v v - 00H
FO046H | Port input mode register 6 PIM6 R/W N N - 00H
F0047H | Port input mode register 7 PIM7 R/W v v - 00H
FO04CH | Port input mode register 12 PIM12 R/W N N - OO0H
FO051H | Port output mode register 1 POM1 RIW N N - 00H
F0056H | Port output mode register 6 POM6 R/W N N - OOH
FO057H | Port output mode register 7 POM7 RIW N N - 00H
FOO5CH | Port output mode register 12 POM12 R/W v v - 00H
FO067H | Port mode control register 7 PMC7 R/W N N - FFH
FOOBCH | Port mode control register 12 PMC12 R/W v v - FFH
FOO70H | Noise filter enable register 0 NFENO R/W N N - 00H
FO071H | Noise filter enable register 1 NFEN1 R/W v v - 00H
FO072H | Noise filter enable register 2 NFEN2 R/W N N - 00H
FO073H | Input switch control register ISC R/W N N - OOH
FO074H | Timer input select register 0 TISO R/wW - N - 00H
FO075H | Timer input select register 1 TIS1 R/wW - y - 00H
FO076H | A/D port configuration register ADPC R/W - N - 00H
FO077H | Port mode select register PMS R/W N N - 00H
FO0078H Invalid memory access detection control register IAWCTL R/W - v - 00H
FOO079H | Interrupt source determination flag register O INTFLGO R/W - N - 00H
FOO7AH | Timer input select register 2 TIS2 R/W - N - O00H
FOO7BH | LIN channel select register LCHSEL R/W - v - 00H
FOO7CH | Interrupt mask register INTMSK R/W - N - FFH
FOO7DH | Interrupt source determination flag register 1 INTFLG1 R/W - N - 00H
FOO90H | Data flash control register DFLCTL R/W N N - 00H
FOOAOH | High-speed on-chip oscillator trimming register HIOTRM R/W - N - Note
FOOA8H | High-speed on-chip oscillator frequency select register HOCODIV | R/W - v - Undefined
FOOD8H | SPM control register SPMCTRL | R/W - N - OO0H
FOODAH | SP overflow address setting register SPOFR R/W - - \ FFFEH
FOODBH
FOODCH | SP underflow address setting register SPUFR R/W - - \ 0000H
FOODDH
FOOFOH | Peripheral enable register 0 PERO R/W N - O00H
FOOF3H | Operation speed mode control register OsSMC R/W - - 00H
FOOFEH | BCD correction result register BCDADJ R - N - Undefined

Note The reset value differs for each chip.
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Table 3-6. Extended SFR (2nd SFR) List (3/52)

Address Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After reset
1-bit | 8-bit | 16-bit
FO100H Serial status register 00 SSROOL | SSR00 R - \/ v 0000H
FO101H — — —
FO102H Serial status register 01 SSRO1L SSR01 R - S v 0000H
FO103H — — —
FO104H Serial flag clear trigger register 00 SIROOL SIR00 RIW - \ v 0000H
FO105H — — —
FO0106H Serial flag clear trigger register 01 SIRO1L SIR01 R/W - S v 0000H
FO107H — — —
FO108H Serial mode register 00 SMRO00 R/W - - v 0020H
FO109H
FO10AH Serial mode register 01 SMRO1 R/W - - v 0020H
FO10BH
FO10CH Serial communication operation setting register | SCR00 R/W - - v 0087H
FO10DH 00
FO10EH Serial communication operation setting register | SCR01 R/W - - v 0087H
FO10FH o1
FO110H Serial channel enable status register SEOL SEO R v S v 0000H
FO111H — — -
FO112H Serial channel start register 0 SsoL SSo R/W v S v 0000H
FO113H - - -
FO114H Serial channel stop register 0 STOL STO RIW v S v 0000H
FO115H - - -
FO116H Serial clock select register 0 SPSOL SPSO RIW - J \/ 0000H
FO117H - - -
FO118H Serial output register 0 SO0 R/W - - v 0303H
FO119H
FO11AH Serial output enable register 0 SOEOL SOEO RIW v \ v 0000H
FO011BH - — -
FO120H Serial output level register 0 SOLOL SOLO RIW - S v 0000H
FO121H — — —
FO122H Serial slave select enable register 0 SSEOL SSEO RIW - J \/ 0000H
FO123H - - -
FO140H Serial status register 10 Note! SSR10L | SSR10 R - S N 0000H
FO141H — — -
FO140H | Serial status register 20 Note2 SSR20L | SSR20 R - v v 0000H
FO141H - - -
Notes 1. Accessible when SSELO bit of UTSEL register is O.
2. Accessible when SSELO bit of UTSEL register is 1.
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Table 3-6. Extended SFR (2nd SFR) List (4/52)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit | 16-bit
F0142H Serial status register 11 Notet SSR11L | SSR11 R - v \ 0000H
FO0143H - - -
F0142H Serial status register 21 Nte2 SSR21L | SSR21 R - v \ 0000H
FO0143H - - -
FO0144H Serial flag clear trigger register 10 Notet SIR10L SIR10 R/W - v \ 0000H
FO0145H - - -
FO0146H Serial flag clear trigger register 11 Notel SIR11L SIR11 R/W - v \ 0000H
FO147H - - -
FO0148H Serial mode register 10 Notet SMR10 R/W - - \ 0020H
FO149H
FO0148H Serial flag clear trigger register 20 N2 SIR20L SIR20 R/W - v \ 0000H
FO149H - - -
FO14AH Serial mode register 11 Note SMR11 R/W - - \ 0020H
FO14BH
FO14AH Serial flag clear trigger register 21 Note2 SIR21L | SIR21 - v \ 0000H
FO14BH - - -
FO014CH Serial communication operation setting register 10 | SCR10 R/W - - \ 0087H
Fo14DH |77
FO14EH Serial communication operation setting register 11 | SCR11 R/W - - v 0087H
Fo1arH |07
F0150H Serial channel enable status register 1 Note! SE1L SE1 R \ \ v 0000H
FO151H - - -
FO150H Serial mode register 20 Note? SMR20 R/W - - v 0020H
FO151H
F0152H Serial channel start register 1 Note! SS1L SS1 R/W \ \ v 0000H
FO153H - - -
FO0152H Serial mode register 21 Note2 SMR21 R/W - - v 0020H
FO153H
F0154H Serial channel stop register 1 Notet ST1IL ST1 R/W \/ \ v 0000H
FO0155H - - -
FO0156H Serial clock select register 1 N°tet SPS1L SPS1 R/W - N v 0000H
FO157H - - -
F0158H Serial output register 1 Nt SO1 R/W - - v 0303H
FO159H
FO0158H Serial communication operation setting register 20 | SCR20 R/W - - v 0087H
FO150H |
FO15AH | Serial output enable register 1 Note! SOE1L | SOE1 R/W \ \ v 0000H
FO15BH - - -
FO15AH Serial communication operation setting register 21 | SCR21 R/W - - v 0087H
FO15BH |
Notes 1. Accessible when SSELO bit of UTSEL register is 0.
2. Accessible when SSELO bit of UTSEL register is 1.
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Table 3-6. Extended SFR (2nd SFR) List (5/52)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit 16-bit

FO160H Serial output level register 1 Notet SOL1L SOLA1 R/W - \ v 0000H
FO161H - - -

F0160H Serial channel enable status register 2 N°te? SE2L SE2 R R \ v 0000H
FO161H - - -

FO0162H Serial slave select enable register 1 Ntet SSE1L SSE1 R/W - \ v 0000H
FO163H - - -

F0162H Serial channel start register 2 Mot SSs2L SS2 R/W \ \ v 0000H
FO163H - - -

F0164H Serial channel stop register 2 Note? ST2L ST2 R/W N \ v 0000H
FO165H - - -

FO166H Serial clock select register 2 Note2 SPS2L SPS2 R/W - \ v 0000H
FO167H - - -

FO168H Serial output register 2 N°te2 S02 R/W - - v 0303H
FO169H

FO16AH Serial output enable register 2 Nt SOE2L | SOE2 R/W \ \/ v 0000H
FO16BH - - -

FO0174H Serial output level register 2 Note? SOL2L SOL2 R/W - \ v 0000H
FO175H - - -

FO0178H Serial standby control register 2 Nt SSC2L SSC2 R/W - \ v 0000H
FO179H - - -

FO0180H Timer counter register 00 TCROO R - - v FFFFH
FO181H

FO0182H Timer counter register 01 TCRO1 R - - v FFFFH
FO183H

FO0184H Timer counter register 02 TCRO02 R - - v FFFFH
FO0185H

FO0186H Timer counter register 03 TCRO3 R - - v FFFFH
FO187H

FO0188H Timer counter register 04 TCRO0O4 R - - v FFFFH
FO189H

FO18AH Timer counter register 05 TCRO05 R - - v FFFFH
FO18BH

FO18CH Timer counter register 06 TCRO06 R - - v FFFFH
FO18DH

FO18EH Timer counter register 07 TCRO7 R - - v FFFFH
FO18FH

FO190H Timer mode register 00 TMRO00 R/W - - v 0000H
FO191H

FO0192H Timer mode register 01 TMRO1 R/W - - v 0000H
FO193H

Notes 1. Accessible when SSELO bit of UTSEL register is 0.
2. Accessible when SSELO bit of UTSEL register is 1.
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Table 3-6. Extended SFR (2nd SFR) List (6/52)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit 16-bit

FO0194H Timer mode register 02 TMRO02 R/W - - \ 0000H
FO195H

FO0196H Timer mode register 03 TMRO03 R/W - - \ 0000H
FO197H

FO0198H Timer mode register 04 TMRO04 R/W - - \ 0000H
FO199H

FO19AH Timer mode register 05 TMRO05 R/W - - \ 0000H
FO19BH

FO19CH Timer mode register 06 TMRO06 R/W - - \ 0000H
FO19DH

FO19EH Timer mode register 07 TMRO7 R/W - - \ 0000H
FO19FH

FO1A0H Timer status register 00 TSROOL | TSRO0 R - v \ 0000H
FO1A1H - - -

FO1A2H Timer status register 01 TSRO1L | TSRO1 R - v \ 0000H
FO1A3H - - -

FO1A4H Timer status register 02 TSRO2L | TSR02 R - v \ 0000H
FO1A5H - - -

FO1A6H Timer status register 03 TSRO3L | TSR03 R - v \ 0000H
FO1A7H - - -

FO1A8H Timer status register 04 TSRO4L | TSR04 R - v \ 0000H
FO1A9H - - -

FO1AAH Timer status register 05 TSRO5L | TSR05 R - v \ 0000H
FO1ABH - - -

FO1ACH Timer status register 06 TSRO6L | TSR06 R - v \ 0000H
FO1ADH - - -

FO1AEH Timer status register 07 TSRO7L | TSR0O7 R - v \ 0000H
FO1AFH - - -

FO1BOH | Timer channel enable status register 0 TEOL TEO R v v \ 0000H
FO1B1H - - -

FO1B2H | Timer channel start register 0 TSOL TSO R/W v v \ 0000H
FO1B3H - - -

FO01B4H | Timer channel stop register 0 TTOL TTO R/W v v \ 0000H
FO1B5H - - -

FO1B6H Timer clock select register 0 TPSO R/W - - \ 0000H
FO1B7H

FO1B8H | Timer output register 0 TOOL TOO R/W - v \ 0000H
FO1B9H - - -

FO1BAH | Timer output enable register 0 TOEOL | TOEO R/W v v \ 0000H
FO1BBH - - -

FO1BCH Timer output level register 0 TOLOL TOLO R/W - v \ 0000H
FO1BDH - - -
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (7/52)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit 16-bit

FO1BEH Timer output mode register 0 TOMOL | TOMO R/W - v \ 0000H
FO1BFH - - —

FO1COH Timer counter register 10 Note TCR10 R - - \ FFFFH
FO1C1H

FO1COH Timer counter register 20 Note2 TCR20 R - - \ FFFFH
FO1C1H

FO1C2H Timer counter register 11 Note TCR11 R - - \ FFFFH
FO1C3H

FO1C2H Timer counter register 21 Note2 TCR21 R - - \ FFFFH
FO1C3H

F01C4H Timer counter register 12 Nete TCR12 R - - \ FFFFH
FO1C5H

F01C4H Timer counter register 22 Note2 TCR22 R - - \ FFFFH
FO1C5H

FO1C6H Timer counter register 13 Note TCR13 R - - \ FFFFH
FO1C7H

FO1C6H Timer counter register 23 Note2 TCR23 R - - \ FFFFH
FO1C7H

F01C8H Timer counter register 14 Nete TCR14 R - - \ FFFFH
FO1C9H

FO1C8H Timer counter register 24 Note2 TCR24 R - - \ FFFFH
FO1C9H

FO1CAH Timer counter register 15 Nte? TCR15 R - - \ FFFFH
FO1CBH

FO1CAH Timer counter register 25 Note TCR25 R - - \ FFFFH
FO1CBH

FO1CCH Timer counter register 16 Note TCR16 R - - \ FFFFH
FO1CDH

FO1CCH Timer counter register 26 Note? TCR26 R - - \ FFFFH
FO1CDH

FO1CEH Timer counter register 17 Note? TCR17 R - - \ FFFFH
FO1CFH

FO1CEH Timer counter register 27 Note TCR27 R - - \ FFFFH
FO1CFH

FO1DOH Timer mode register 10 Netel TMR10 R/W - - \ 0000H
FO1D1H

FO1DOH Timer mode register 20 N°te2 TMR20 R/W - - \ 0000H
FO1D1H

FO1D2H Timer mode register 11 Netel TMR11 R/W - - \ 0000H
FO1D3H

Notes 1.  Accessible when TSELO bit of UTSEL register is 0.
2. Accessible when TSELO bit of UTSEL register is 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (8/52)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit 16-bit

FO1D2H Timer mode register 21 Note2 TMR21 R/W - - \ 0000H
FO1D3H

FO1D4H Timer mode register 12 Notel TMR12 R/W - - \ 0000H
FO1D5H

FO1D4H Timer mode register 22 Note2 TMR22 R/W - - \ 0000H
FO1D5H

FO1D6H Timer mode register 13 N°tel TMR13 R/W - - \ 0000H
FO1D7H

FO1D6H Timer mode register 23 N°te2 TMR23 R/W - - \ 0000H
FO1D7H

FO1D8H Timer mode register 14 Notel TMR14 R/W - - \ 0000H
FO1D9H

FO1D8H Timer mode register 24 Note2 TMR24 R/W - - \ 0000H
FO1D9H

FO1DAH Timer mode register 15 N°tel TMR15 R/W - - \ 0000H
FO1DBH

FO1DAH Timer mode register 25 N°te2 TMR25 R/W - - \ 0000H
FO1DBH

FO1DCH Timer mode register 16 N°tel TMR16 R/W - - \ 0000H
FO1DDH

FO1DCH Timer mode register 26 N°te2 TMR26 R/W - - \ 0000H
FO1DDH

FO1DEH Timer mode register 17 Notel TMR17 R/W - - \ 0000H
FO1DFH

FO1DEH Timer mode register 27 N°te2 TMR27 R/W - - \ 0000H
FO1DFH

FO1EOH Timer status register 10 Nt TSR10L | TSR10 R - v \ 0000H
FO1E1H - - -

FO1EOH Timer status register 20 N2 TSR20L | TSR20 R - v \ 0000H
FO1E1H - - -

FO1E2H Timer status register 11 Notet TSR11L | TSR11 R - v \ 0000H
FO1E3H - - -

FO1E2H Timer status register 21 Note2 TSR21L | TSR21 R - v \ 0000H
FO1E3H - - -

FO1E4H Timer status register 12 Notel TSR12L | TSR12 R - v \ 0000H
FO1E5H - - -

FO1E4H Timer status register 22 Note2 TSR22L | TSR22 R - v \ 0000H
FO1E5H - - -

FO1E6H Timer status register 13 Notet TSR13L | TSR13 R - v \ 0000H
FO1E7H - - -

Notes 1. Accessible when TSELO bit of UTSEL register is 0.
2. Accessible when TSELO bit of UTSEL register is 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (9/52)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit 16-bit

FO1E6H Timer status register 23 N2 TSR23L | TSR23 R - v \ 0000H
FO1E7H - - -

FO1E8H Timer status register 14 Notel TSR14L | TSR14 R - v \ 0000H
FO1E9H - - -

FO1E8H Timer status register 24 Note2 TSR24L | TSR24 R - v \ 0000H
FO1E9H - - -

FO1EAH Timer status register 15 Notet TSR15L | TSR15 R - v \ 0000H
FO1EBH - - -

FO1EAH Timer status register 25 N2 TSR25L | TSR25 R - v \ 0000H
FO1EBH - - -

FO1ECH Timer status register 16 Nt TSR16L | TSR16 R - v \ 0000H
FO1EDH - - -

FO1ECH Timer status register 26 Nt TSR26L | TSR26 R - v \ 0000H
FO1EDH - - -

FO1EEH Timer status register 17 Notet TSR17L | TSR17 R - v \ 0000H
FO1EFH - - -

FO1EEH Timer status register 27 N2 TSR17L | TSR27 R - v \ 0000H
FO1EFH - - -

FO1FOH Timer channel enable status register 1 Note! TEIL TE1 R v v \ 0000H
FO1F1H - - -

FO1FOH Timer channel enable status register 2 Not¢2 TE2L TE2 R v v \/ 0000H
FO1F1H - - -

FO1F2H Timer channel start register 1 Note! TS1L TS1 R/W v v \/ 0000H
FO1F3H - - -

FO1F2H Timer channel start register 2 N°te2 TS2L TS2 R/W v v \/ 0000H
FO1F3H - - -

FO1F4H Timer channel stop register 1 Nt TTIL TT1 R/W v v \ 0000H
FO1F5H - - -

FO1F4H Timer channel stop register 2 Note? TT2L TT2 R/W v v \ 0000H
FO1F5H - - -

FO1F6H Timer clock select register 1 Notet TPS1 R/W - - \ 0000H
FO1F7H

FO1F6H Timer clock select register 2 Note2 TPS2 R/W - - \ 0000H
FO1F7H

FO1F8H Timer output register 1 Notel TO1L TO1 R/W - v \ 0000H
FO1F9H - - -

FO1F8H Timer output register 2 Not2 TO2L TO2 R/W - v \ 0000H
FO1F9H - - -

FO1FAH Timer output enable register 1 Note TOE1L | TOE1 R/W v v \ 0000H
FO1FBH - - -

Notes 1. Accessible when TSELO bit of UTSEL register is 0.
2. Accessible when TSELO bit of UTSEL register is 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (10/52)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit | 16-bit
FO1FAH Timer output enable register 2 Nt TOE2L | TOE2 R/W \ v \ 0000H
FO1FBH - - -
FO1FCH Timer output level register 1 Note! TOL1L TOL1 R/W - v \ 0000H
FO1FDH - - -
FO1FCH Timer output level register 2 Note2 TOL2L TOL2 R/W - v \ 0000H
FO1FDH - - -
FO1FEH Timer output mode register 1 Note! TOM1L TOM1 R/W - v \ 0000H
FO1FFH - - -
FO1FEH Timer output mode register 2 Note2 TOM2L TOM1 R/W - v \ 0000H
FO1FFH - - -
F0200H Error address storage register ERADR R - - \ 0000H
F0201H
F0202H 1-bit error detection interrupt enable register ECCIER R/W - v - 00H
F0203H Bit error detection register ECCER R/W - v - 00H
F0204H ECC test protect register ECCTPR R/W - v - O00H
F0205H ECC test mode register ECCTMDR R/W - v - 00H
F0206H Write data inversion register ECCDWRVR R/W - - \ 0000H
F0207H
F0210H Unit select register UTSEL R/W \ v - 00H
F0211H Noise filter enable register 3 NFEN3 R/W J v - 00H
F0212H Interrupt source determination flag register 2 INTFLG2 R/W - v - 00H
F0213H Interrupt source determination flag register 3 INTFLG3 R/W - v - 00H
F0214H Interrupt source determination flag register 4 INTFLG4 R/W - v - 00H
F0220H Port output slew rate select register PSRSEL R/W S v - 00H
F0222H SNOOZE status output control register 0 PSNZCNTO R/W S v - 00H
F0223H SNOOZE status output control register 1 PSNZCNT1 R/W J v - 00H
F0224H SNOOZE status output control register 2 PSNZCNT2 R/W S v - 00H
F0225H SNOOZE status output control register 3 PSNZCNT3 R/W J v - 00H
F0227H D/A converter mode register 2 DAM2 R/W \ v - 00H
F0228H PWM output delay control register 0 PWMDLYO R/W - - S 0000H
F0229H
FO022AH PWM output delay control register 1 PWMDLY1 R/W - - S 0000H
F022BH
F022CH PWM output delay control register 2 PWMDLY2 R/W - - S 0000H
F022DH
FO022EH PWM output delay control register 3 PWMDLY3 R/W - - S 0000H
F022FH
Notes 1. Accessible when TSELO bit of UTSEL register is 0.
2. Accessible when TSELO bit of UTSEL register is 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (11/52)
Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit | 16-bit
F0230H IICA control register 00 IICCTLOO R/W v v - 00H
F0231H IICA control register 01 [ICCTLO1 R/W v v - 00H
F0232H IICA low-level width setting register 0 IICWLO R/W - v - FFH
F0233H IICA high-level width setting register 1 IICWHO R/W - v - FFH
F0234H Slave address register 0 SVAO R/W - v - 00H
F0240H Timer RJ control register 0 TRJCRO R/wW - v - 00H
F0241H Timer RJ 1/O control register 0 TRJIOCO R/W N v - 00H
F0242H Timer RJ mode register 0 TRJMRO R/W v v - 00H
F0243H Timer RJ event pin select register 0 TRJISRO R/W N v - 00H
F0260H Timer RD ELC register TRDELC R/W v v - 0QH Note
F0263H Timer RD start register TRDSTR R/wW - v - OCH Nete
F0264H Timer RD mode register TRDMR R/W d v - OOH Nete
F0265H Timer RD PWM function select register TRDPMR R/W v v - OQH Note
F0266H Timer RD function control register TRDFCR R/W N v - 80H Note
F0267H Timer RD output master enable register 1 TRDOER1 R/W v v - FFH Note
F0268H Timer RD output master enable register 2 TRDOER2 R/W v v - OQH Note
F0269H Timer RD output control register TRDOCR RIW N v - QQH Note
FO026AH Timer RD digital filter function select register 0 TRDDFO R/W v v - OQH Note
F026BH Timer RD digital filter function select register 1 TRDDF1 R/W \/ v - 00H Note
F0270H Timer RD control register 0 TRDCRO R/W v v - OQH Note
F0271H Timer RD 1/O control register AO TRDIORAO R/W N v - 00H Note
F0272H Timer RD 1/O control register CO TRDIORCO R/W d v - 88H Note
F0273H Timer RD status register 0 TRDSRO R/W v v - O0H Note
F0274H Timer RD interrupt enable register 0 TRDIERO R/W N v - QQH Note
F0275H Timer RD PWM function output level control TRDPOCRO R/W N v - 00H Note
register 0
F0276H Timer RD counter 0 TRDO R/W - - J 0000QH Nete
F0277H
F0278H Timer RD general register AO TRDGRAO R/W - - \ FFFFH Note
F0279H
FO027AH Timer RD general register BO TRDGRBO R/W - - \ FFFFH Note
F027BH
F0280H Timer RD control register 1 TRDCR1 R/W v v - OQH Note
F0281H Timer RD 1/O control register A1 TRDIORA1 R/W N v - 00H Note
F0282H Timer RD I/O control register C1 TRDIORC1 RIW N v - 88H Note
F0283H Timer RD status register 1 TRDSR1 R/W v v - OQH Note
F0284H Timer RD interrupt enable register 1 TRDIER1 R/W N v - O0H Nete
F0285H Timer RD PWM function output level control TRDPOCR1 R/W N v - 00H Note
register 1

Note The timer RD SFRs are undefined when FRQSEL4 = 1 in the user option byte (000C2H/020C2H) and TRDOEN =
0 in the PER1 register. If it is necessary to read the initial value, set fck to fir and TRDOEN = 1 before reading.

RO1UHO0559EJ0100 Rev.1.00

Jan 29, 2016

RENESAS

106



RL78/F15

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (12/52)

Address Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range | After reset
1-bit 8-bit | 16-bit

F0286H Timer RD counter 1 TRD1 R/W - - v 0000H
F0287H ree
F0288H Timer RD general register A1 TRDGRA1 R/W - - v FFFFH
F0289H ree
FO028AH Timer RD general register B1 TRDGRB1 R/W - - \/ FFFFH
F028BH ree
FO2A0H Comparator control register CMPCTL R/W \ N - 00H
FO2A1H Comparator 1/0 switch register CMPSEL R/W v S - O00H
FO2A2H Comparator output monitor register CMPMON R \ S - 00H
F02COH Peripheral enable register 1 PER1 R/W J J - 00H
F02C1H Peripheral enable register 2 PER2 R/W v S - OOH
F02C2H CAN clock select register CANCKSEL R/W J J - 00H
F02C3H LIN clock select register LINCKSEL R/W J J - 00H
F02C4H Clock select register CKSEL R/IW v S - 00H
F02C5H PLL control register PLLCTL R/W J J - 00H
F02C6H PLL status register PLLSTS R - \/ - 00H
FO2C7H fwp clock division register MDIV R/W - \ - 00H
F02C8H RTC clock select register RTCCL R/W J J - 00H
FO2C9H POR/CLM reset confirmation register POCRES RW \ S - Note2
FO2CAH STOP status output control register STPSTC R/W v \ - 00H
FO02DOH High-speed DTC control register 0 HDTCCRO R/W \ S - 00H
F02D2H High-speed DTC transfer number register 0 HDTCCTO R/W \ \/ - 00H
FO02D3H High-speed DTC transfer number reload register 0 | HDTRLDO R/W v \/ - O00H
FO02D4H High-speed DTC source address register 0 HDTSARO R/W - - N 0000H
FO2D5H

FO02D6H High-speed DTC destination address register 0 HDTDARO R/W - - N 0000H
FO2D7H

FO2D8H High-speed DTC control register 1 HDTCCR1 RW \ N - 00H
FO2DAH High-speed DTC transfer number register 1 HDTCCT1 R/W v \/ - O00H
FO02DBH High-speed DTC transfer number reload register 1 | HDTRLD1 R/W \ S - 00H
FO02DCH High-speed DTC source address register 1 HDTSAR1 R/W - - N 0000H
FO2DDH

FO2DEH High-speed DTC destination address register 1 HDTDAR1 R/W - - N 0000H
FO2DFH

FO2EOH DTC base address register DTCBAR R/W - \ - FDH
FO2E1H High-speed DTC channel select register 0 SELHSO R/W \ S - 3FH
FO2E2H High-speed DTC channel select register 1 SELHS1 R/W \ N - 3FH
FO2E8H DTC activation enable register 0 DTCENO R/W v \ - 00H
FO2E9H DTC activation enable register 1 DTCEN1 R/W J J - 00H
FO2EAH DTC activation enable register 2 DTCEN2 R/W J J - 00H
FO2EBH DTC activation enable register 3 DTCEN3 R/W v \/ - O00H
FO2ECH DTC activation enable register 4 DTCEN4 R/W J J - 00H

Notes 1 The timer RD SFRs are undefined when FRQSEL4 = 1 in the user option byte (000C2H/020C2H) and
TRDOEN = 0 in the PER1 register. If it is necessary to read the initial value, set fcik to fir and TRDOEN = 1
before reading.
2 When a reset source other than POR occurs, bit 0 (the POCRESO bit) retains a value right before reset.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (13/52)

Address | Special Function Register (2nd SFR) Symbol R/W Manipulable Bit Range After reset
Name 1-bit | 8bit | 16-bit
FO2EDH DTC activation enable register 5 DTCEN5 R/W v \ - O00H
FO2EEH DTC activation enable register 6 DTCEN6 RIW y J - 00H
FO2FOH Flash memory CRC control register | CRCOCTL R/W N \/ - 00H
FO2F2H Flash memory CRC operation result | PGCRCL R/W - - \ 0000H
FO2F3H register
FO2F9H CRC operation mode control register | CRCMD R/W - \/ - 00H
FO2FAH CRC data register CRCD R/W - - J 0000H
FO2FBH
FO2FEH Pull-up resistor option register 16 PU16 R/W y S - 00H
FO300H CANO bit configuration register L COCFGLL COCFGL R/W - J J 0000H
F0301H COCFGLH - J
F0302H CANO bit configuration register H COCFGHL COCFGH R/W - \/ \/ 0000H
FO303H COCFGHH - v
F0304H CANO control register L COCTRLL COCTRL R/W - S v 0005H Note
F0305H COCTRLH - J
F0306H CANO control register H COCTRHL COCTRH R/W - J d 0000H
FO307H COCTRHH - v
F0308H CANO status register L COSTSLL COSTSL R - J J 0005H Nete
FO309H COSTSLH - J
FO30AH CANO status register H COSTSHL COSTSH R - J d 0000H
FO30BH COSTSHH - v
FO30CH CANO error flag register L COERFLLL COERFLL R/W - \ \/ 0000H
FO30DH COERFLLH - J
FO30EH CANO error flag register H COERFLHL COERFLH R - J J 0000H
FO30FH COERFLHH - v
FO310H CAN1 bit configuration register L C1CFGLL C1CFGL RIW - S v 0000H
F0311H C1CFGLH - J
F0312H CANT1 bit configuration register H C1CFGHL C1CFGH R/W - \ \/ 0000H
F0313H C1CFGHH - V
FO314H CAN1 control register L C1CTRLL C1CTRL R/W - J J 0005H Nete
F0315H C1CTRLH - J
F0316H CAN1 control register H C1CTRHL C1CTRH RIW - d d 0000H
FO317H C1CTRHH - V
F0318H CAN1 status register L C1STSLL C1STSL R - J J 0005H Nete
F0319H C1STSLH - J
FO31AH CAN1 status register H C1STSHL C1STSH R - J d 0000H
FO31BH C1STSHH - v
FO31CH CANT1 error flag register L C1ERFLLL C1ERFLL R/W - S S 0000H
F031DH C1ERFLLH - J
FO31EH CAN1 error flag register H C1ERFLHL C1ERFLH R - N N 0000H
FO31FH C1ERFLHH - v
F0322H CAN global configuration register L | GCFGLL GCFGL R/IW - \ v 0000H
F0323H GCFGLH - J
Note When the CANOEN bit in the PER2 register is 0, the read value is undefined.
When the CANOEN bit in the PER2 register is 1, the read value is the initial value listed above.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (14/52)

Address | Special Function Register (2nd SFR) Symbol R/W Manipulable Bit Range After reset
Name 1bit | 8-bit | 16-bit
F0324H CAN global configuration register H GCFGHL GCFGH R/W - S S 0000H
F0325H GCFGHH - J
F0326H CAN global control register L GCTRLL GCTRL R/W - \ \ 0005H Note
F0327H GCTRLH - J
F0328H CAN global control register H GCTRHL GCTRH R/W - S \/ 0000H
F0329H GCTRHH - J
FO032AH CAN global status register GSTSL GSTS R - \/ \/ 000DH
F032BH GSTSH - N e
F032CH CAN global error flag register GERFLL GERFL R/W - S - 00H
FO32EH CAN timestamp register GTSC R - - \/ 0000H
FO032FH - -
FO330H CAN receive rule number GAFLCFGL GAFLCFG R/W - J J 0000H
F0331H configuration register GAFLCFGH — N
F0332H CAN receive buffer number RMNBL RMNB R/W - \/ \/ 0000H
F0333H configuration register _ _ _
F0334H CAN receive buffer receive complete | RMNDOL RMNDO RIW - S v 0000H
Fo335H | flag register 0 RMNDOH - N
F0336H CAN receive buffer receive complete | RMND1L RMND1 R/W - N N 0000H
Foss7H | flag register 1 RMND1H - N
FO0338H CAN receive FIFO control register 0 | RFCCOL RFCCO R/W - S \/ 0000H
F0339H RFCCOH - J
FO33AH CAN receive FIFO control register 1 | RFCC1L RFCC1 R/W - \/ \/ 0000H
FO033BH RFCC1H - \
FO33CH CAN receive FIFO control register 2 | RFCC2L RFCC2 R/IW - S v 0000H
FO33DH RFCC2H - J
FO33EH CAN receive FIFO control register 3 | RFCC3L RFCC3 R/W - \/ \/ 0000H
FO33FH RFCC3H - \
F0340H CAN receive FIFO status register 0 RFSTSOL RFSTSO0 R/W - S \ 0001H Note
F0341H RFSTSOH R - J
F0342H CAN receive FIFO status register 1 RFSTS1L RFSTS1 R/W - \ \/ 0001H Note
F0343H RFSTS1H R - \
F0344H CAN receive FIFO status register 2 | RFSTS2L RFSTS2 R/W - J J 0001H Note
F0345H RFSTS2H R - J
F0346H CAN receive FIFO status register 3 RFSTS3L RFSTS3 R/W - \/ \/ 0001H Note
F0347H RFSTS3H R - \
F0348H CAN receive FIFO pointer control RFPCTROL RFPCTRO w - J J 0000H
FO349H | regdister0 RFPCTROH - N
F034AH CAN receive FIFO pointer control RFPCTR1L RFPCTR1 w - V J 0000H
Fo34BH | register1 RFPCTR1H - N
F034CH CAN receive FIFO pointer control RFPCTR2L RFPCTR2 w — \ S 0000H
FO34DH | regdister2 RFPCTR2H _ N
FO34EH CAN receive FIFO pointer control RFPCTR3L RFPCTR3 w - \/ \ 0000H
FO34FH | redister3 RFPCTR3H - N
FO350H CANO transmit/receive FIFO control | CFCCLOL CFCCLO R/W - S \/ 0000H
Fo3s1H | register O CFCCLOH - N
Note When the CANOEN bit in the PER2 register is 0, the read value is undefined.
When the CANOEN bit in the PER2 register is 1, the read value is the initial value listed above.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (15/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1-bit | 8-bit | 16-bit | reset
F0352H CANO transmit/receive FIFO control register | CFCCHOL CFCCHO R/W - \ N 0000H
Fo3s3H | OH CFCCHOH - N
F0354H | CANO transmit/receive FIFO control register | CFCCL1L CFCCL1 R/W - J v 0000H
FosssH | 1L CFCCL1H - N
FO356H CANO transmit/receive FIFO control register | CFCCH1L CFCCH1 R/W - \ v 0000H
Foss7H | TH CFCCH1H - N
FO0358H CANO transmit/receive FIFO status register | CFSTSOL CFSTSO0 R/W - \ N 0001H
Fo3soH | O CFSTSOH R - N e
FO35AH | CANO transmit/receive FIFO status register | CFSTS1L CFSTS1 R/IW - S N 0001H
F0358H | CFSTS1H R - N e
FO35CH | CANO transmit/receive FIFO pointer control | CFPCTROL CFPCTRO w - \ v 0000H
Fo35DH | register 0 _ _ _
FO35EH CANO transmit/receive FIFO pointer control | CFPCTR1L CFPCTR1 w - S N 0000H
FO35FH register 1 _ _ _
FO360H Receive FIFO message lost status register | RFMSTS R - \ - 00H
FO0361H CANO transmit//receive FIFO message lost | CFMSTS R - \ - 00H
status register
F0362H CAN receive FIFO interrupt status register RFISTS R - \ - 00H
FO363H CAN transmit/receive FIFO receive interrupt | CFISTS R - \ - 00H
status register
F0364H CANO transmit buffer control register 0 TMCO R/W - \ - O00H
F0365H CANO transmit buffer control register 1 TMCA R/W - \ - 00H
FO0366H CANO transmit buffer control register 2 TMC2 R/W - v - 00H
FO367H CANO transmit buffer control register 3 TMC3 R/W - \ - O00H
F0368H CANO transmit buffer control register 4 TMC4 R/W - \ - 00H
FO369H CANO transmit buffer control register 5 TMC5 R/W - \ - 00H
FO36AH CANO transmit buffer control register 6 TMC6 R/W - \ - 00H
FO036BH | CANO transmit buffer control register 7 TMC7 R/W - \ - 00H
FO36CH | CANO transmit buffer status register 0 TMSTSO R/W - \ - 00H
FO36DH | CANO transmit buffer status register 1 TMSTSH1 R/W - S - 00H
FO36EH | CANO transmit buffer status register 2 TMSTS2 R/W - \ - 00H
FO36FH CANO transmit buffer status register 3 TMSTS3 R/W - \ - 00H
FO370H CANO transmit buffer status register 4 TMSTS4 R/W - \ - O00H
FO371H CANO transmit buffer status register 5 TMSTS5 R/W - \ - 00H
FO372H CANO transmit buffer status register 6 TMSTS6 R/W - v - 00H
FO373H CANO transmit buffer status register 7 TMSTS7 R/W - \ - O00H
F0374H CANO transmit buffer transmit request TMTRSTSL TMTRSTS R - \ N 0000H
FO375H | Status register TMTRSTSH - N
FO376H CANO transmit buffer transmit complete TMTCSTSL TMTCSTS R - \ v 0000H
FO377H | Status register TMTCSTSH - N
FO378H CANO transmit buffer transmit abort status TMTASTSL TMTASTS R - < v 0000H
FO379H | register TMTASTSH - N
FO37AH CANO transmit buffer interrupt enable TMIECL TMIEC R/W - \ N 0000H
FO37BH | register TMIECH - N
Note When the CANOEN bit in the PER2 register is 0, the read value is undefined.
When the CANOEN bit in the PER2 register is 1, the read value is the initial value listed above.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (16/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16-bit | reset
FO37CH | CANO transmit history buffer control THLCCOL THLCCO R/W - \ v 0000H
FO37DH | register THLCCOH - N
FO37EH | CAN1 transmit history buffer control THLCC1L THLCC1 R/W - S N 0000H
FO37FH | redister THLCC1H - v
FO380H CANO transmit history buffer status register | THLSTSOL THLSTSO R/W - \ v 0001H
FO381H THLSTSOH - N noes
F0382H CAN1 transmit history buffer status register | THLSTS1L THLSTSA1 R/W - \/ N 0001H
F0383H THLSTSTH - N e
F0384H CANO transmit history buffer pointer control | THLPCTROL THLPCTRO w - S N 0000H
Fo3gsH | register THLPCTROH - N
F0386H CAN1 transmit history buffer pointer control | THLPCTR1L THLPCTR1 w - S N 0000H
Fo387H | register THLPCTR1H - v
F0388H CAN global transmit interrupt status GTINTSTSL GTINTSTS R - \ v 0000H
FO389H | register GTINTSTSH - N
FO38AH | CAN global RAM window control register GRWCRL GRWCR R/W - \ N 0000H
F038BH GRWCRH - N
FO38CH | CAN global test configuration register GTSTCFGL GTSTCFG R/W - N N 0000H
FO38DH GTSTCFGH - N
FO38EH CAN global test control register GTSTCTRL GTSTCTR R/W - y - 00H
F0394H CAN global test protection unlock register GLOCKK w - - v 0000H
FO0395H - -
FO3A0H | CAN receive rule entry register OAL Nete? GAFLIDLOL GAFLIDLO R/W - y v 0000H
FO3A1H GAFLIDLOH - V
FO3AOH | CAN receive buffer register OAL Note2 RMIDLOL RMIDLO R - V V 0000H
FO3A1H RMIDLOH - y
FO3A2H | CAN receive rule entry register 0AH Notel GAFLIDHOL GAFLIDHO R/W - v v 0000H
FO3A3H GAFLIDHOH - V
FO3A2H | CAN receive buffer register 0AH Not¢ 2 RMIDHOL RMIDHO R - y v 0000H
FO3A3H RMIDHOH - v
FO3A4H | CAN receive rule entry register 0BL Nete? GAFLMLOL GAFLMLO R/W - V V 0000H
FO3A5H GAFLMLOH - y
FO3A4H | CAN receive buffer register OBL N°t¢2 RMTSOL RMTS0 R - v v 0000H
FO3A5H RMTSOH - V
FO3A6H | CAN receive rule entry register 0BH Note® GAFLMHOL GAFLMHO R/W - y v 0000H
FO3A7H GAFLMHOH - V
FO3A6H | CAN receive buffer register 0BH Note2 RMPTROL RMPTRO R - V V 0000H
FO3A7H RMPTROH - y
FO3A8H | CAN receive rule entry register 0CL Note® GAFLPLOL GAFLPLO R/W - V v 0000H
FO3A9H GAFLPLOH - V
Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test
register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.
3. When the CANOEN bit in the PER2 register is 0, the read value is undefined.

When the CANOEN bit in the PER2 register is 1, the read value is the initial value listed above.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (17/52)

Address Special Function Register (2nd SFR) Symbol R/W Manipulable Bit Range After
L 1-bit | 8-bit | 16-bit | reset
FO3A8H | CAN receive buffer register OCL Note2 RMDFOOL RMDF00 R - y v 0000H
FO3A9H RMDFOOH - V
FO3AAH | CAN receive rule entry register OCH N1 | GAFLPHOL GAFLPHO R/W - y \l 0000H
FO3ABH GAFLPHOH - V
FO3AAH | CAN receive buffer register OCH Nete2 RMDF10L RMDF10 R - V V 0000H
FO3ABH RMDF10H - V
FO3ACH | CAN receive rule entry register 1AL Note! GAFLIDL1L GAFLIDL1 R/W - y v 0000H
FO3ADH GAFLIDL1H - V
FO3ACH | CAN receive buffer register DL Note2 RMDF20L RMDF20 R - y \l 0000H
FO3ADH RMDF20H - V
FO3AEH | CAN receive rule entry register 1AH ¢ | GAFLIDH1L GAFLIDH1 R/W - V V 0000H
FO3AFH GAFLIDH1H - V
FO3AEH | CAN receive buffer register ODH Not¢2 RMDF30L RMDF30 R - y v 0000H
FO3AFH RMDF30H - V
FO3BOH | CAN receive rule entry register 1BL Note! GAFLML1L GAFLMLA1 R/W - y \l 0000H
FO3B1H GAFLML1H - v
FO3BOH CAN receive buffer register 1AL Note2 RMIDL1L RMIDLA R - < v 0000H
FO3B1H RMIDL1H - \
FO3B2H CAN receive rule entry register 1BH Note! GAFLMH1L GAFLMH1 R/W - \ N 0000H
FO3B3H GAFLMH1H - J
FO3B2H CAN receive buffer register 1AH Note2 RMIDH1L RMIDH1 R - \ N 0000H
FO3B3H RMIDH1H - <
FO3B4H CAN receive rule entry register 1CL Note? GAFLPL1L GAFLPL1 R/W - \ v 0000H
FO3B5H GAFLPL1H - \
FO3B4H CAN receive buffer register 1BL Note2 RMTS1L RMTS1 R - \ N 0000H
FO3B5H RMTS1H - J
FO3B6H CAN receive rule entry register 1CH Note1 GAFLPH1L GAFLPH1 R/W - \ N 0000H
FO3B7H GAFLPH1H - R
FO3B6H CAN receive buffer register 1BH Note2 RMPTR1L RMPTR1 R - \ v 0000H
FO3B7H RMPTR1H - \
FO3B8H CAN receive rule entry register 2AL Note! GAFLIDL2L GAFLIDL2 R/W - \ N 0000H
FO3B9H GAFLIDL2H - J
FO3B8H CAN receive buffer register 1CL Note 2 RMDFO1L RMDFO01 R - \ N 0000H
FO3B9H RMDFO1H - R
FO3BAH CAN receive rule entry register 2AH Note GAFLIDH2L GAFLIDH2 R/W - \ v 0000H
FO3BBH GAFLIDH2H - \
FO3BAH | CAN receive buffer register 1CH Note2 RMDF11L RMDF11 R - \ N 0000H
FO3BBH RMDF11H - J
FO3BCH | CAN receive rule entry register 2BL Note! GAFLML2L GAFLML2 R/W - \ N 0000H
FO3BDH GAFLML2H - <
FO3BCH | CAN receive buffer register 1DL Note2 RMDF21L RMDF21 R - < v 0000H
FO3BDH RMDF21H - \
FO3BEH | CAN receive rule entry register 2BH Nete ! GAFLMH2L GAFLMH2 R/W - \ \/ 0000H
FO3BFH GAFLMH2H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (18/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8bit | 16bit | reset
FO3BEH | CAN receive buffer register 1DH Note2 RMDF31L RMDF31 R - \ N 0000H
FO3BFH RMDF31H - \
FO3COH CAN receive rule entry register 2CL Nete? GAFLPL2L GAFLPL2 R/W — \ N 0000H
FO3C1H GAFLPL2H - J
FO3COH | CAN receive buffer register 2AL Note2 RMIDL2L RMIDL2 R - \ N 0000H
FO3C1H RMIDL2H - J
FO3C2H | CAN receive rule entry register 2CH Nete GAFLPH2L GAFLPH2 R/W - \ v 0000H
FO3C3H GAFLPH2H - \
FO3C2H | CAN receive buffer register 2AH Note2 RMIDH2L RMIDH2 R - \ v 0000H
FO3C3H RMIDH2H - v
FO3C4H | CAN receive rule entry register 3AL Note? GAFLIDL3L GAFL1DL3 R/W - \ v 0000H
FO3C5H GAFLIDL3H - J
FO3C4H | CAN receive buffer register 2BL N°t¢2 RMTS2L RMTS2 R - R v 0000H
FO3C5H RMTS2H - S
FO3C6H | CAN receive rule entry register 3AH Note1 GAFLIDH3L GAFLIDH3 R/W - \ N 0000H
FO3C7H GAFLIDH3H - <
FO3C6H CAN receive buffer register 2BH Note 2 RMPTR2L RMPTR2 R — \ N 0000H
FO3C7H RMPTR2H - J
FO3C8H | CAN receive rule entry register 3BL Nete? GAFLML3L GAFLML3 R/W - \/ N 0000H
FO3C9H GAFLML3H - <
FO3C8H CAN receive buffer register 2CL Note 2 RMDFO02L RMDF02 R — \ N 0000H
FO3C9H RMDFO02H - J
FO3CAH | CAN receive rule entry register 3BH Note! GAFLMH3L GAFLMH3 R/W - \ N 0000H
FO3CBH GAFLMH3H - \
FO3CAH | CAN receive buffer register 2CH Nete2 RMDF12L RMDF12 R — \ N 0000H
FO3CBH RMDF12H - J
FO3CCH | CAN receive rule entry register 3CL Note! GAFLPL3L GAFLPL3 R/W - \ N 0000H
FO3CDH GAFLPL3H - \
FO3CCH | CAN receive buffer register 2DL Note2 RMDF22L RMDF22 R - \ v 0000H
FO3CDH RMDF22H - J
FO3CEH | CAN receive rule entry register 3CH Nete ! GAFLPH3L GAFLPH3 R/W - \ N 0000H
FO3CFH GAFLPH3H - \
FO3CEH | CAN receive buffer register 2DH Nete2 RMDF32L RMDF32 R — \ N 0000H
FO3CFH RMDF32H - J
FO3DOH | CAN receive rule entry register 4AL Note! GAFLIDL4L GAFLIDL4 R/W - \/ N 0000H
FO3D1H GAFLIDL4H - \
FO3DOH | CAN receive buffer register 3AL Note2 RMIDL3L RMIDL3 R - \ v 0000H
FO3D1H RMIDL3H - J
FO3D2H | CAN receive rule entry register 4AH Note1 GAFLIDH4L GAFLIDH4 R/W - \ N 0000H
FO3D3H GAFLIDH4H - \
FO3D2H | CAN receive buffer register 3AH Note2 RMIDH3L RMIDH3 R - \ v 0000H
FO3D3H RMIDH3H - J
FO3D4H | CAN receive rule entry register 4BL Note! GAFLML4L GAFLML4 R/W - \ N 0000H
FO3D5H GAFLML4H - \
Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test
register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (19/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

FO3D4H | CAN receive buffer register 3BL Note2 RMTS3L RMTS3 R - V v 0000H
FO3D5H RMTS3H - J

FO3D6H | CAN receive rule entry register 4BH Not¢ 1 GAFLMH4L GAFLMH4 R/W - \/ N 0000H
FO3D7H GAFLMH4H - \

FO3D6H | CAN receive buffer register 3BH Note2 RMPTR3L RMPTR3 R - \ v 0000H
FO3D7H RMPTR3H - J

FO3D8H | CAN receive rule entry register 4CL Note1 GAFLPL4L GAFLPL4 R/W - \ N 0000H
FO3D9H GAFLPL4H - R

FO3D8H | CAN receive buffer register 3CL Note2 RMDFO3L RMDF03 R - \/ N 0000H
FO3D9H RMDFO3H - J

FO3DAH | CAN receive rule entry register 4CH Notel GAFLPH4L GAFLPH4 R/W - \ v 0000H
FO3DBH GAFLPH4H - J

FO3DAH | CAN receive buffer register 3CH Nete2 RMDF13L RMDF13 R - \ N 0000H
FO3DBH RMDF13H - J

FO3DCH | CAN receive rule entry register S5AL Notel GAFLIDL5L GAFLIDL5 R/W - R v 0000H
FO3DDH GAFLIDL5H - <

FO3DCH | CAN receive buffer register 3DL Note2 RMDF23L RMDF23 R - \ v 0000H
FO3DDH RMDF23H - J

FO3DEH | CAN receive rule entry register 5AH Note GAFLIDH5L GAFLIDH5 R/W - \ v 0000H
FO3DFH GAFLIDH5H - J

FO3DEH | CAN receive buffer register 3DH Nete2 RMDF33L RMDF33 R - \ v 0000H
FO3DFH RMDF33H - R

FO3EOH | CAN receive rule entry register 5BL Notel GAFLML5L GAFLML5 R/W - \ v 0000H
FO3E1H GAFLML5H - J

FO3EOH | CAN receive buffer register 4AL Note2 RMIDL4L RMIDL4 R - \ v 0000H
FO3E1H RMIDL4H - J

FO3E2H | CAN receive rule entry register 5BH Nt 1 GAFLMH5L GAFLMH5 R/W - \ v 0000H
FO3E3H GAFLMH5H - R

FO3E2H | CAN receive buffer register 4AH Note2 RMIDH4L RMIDH4 R - \ v 0000H
FO3E3H RMIDH4H - J

FO3E4H | CAN receive rule entry register 5CL Nt ? GAFLPL5L GAFLPL5 R/W - \ N 0000H
FO3E5H GAFLPL5H - J

FO3E4H | CAN receive buffer register 4BL Note2 RMTS4L RMTS4 R - \ v 0000H
FO3E5H RMTS4H - <

FO3E6H | CAN receive rule entry register 5CH Netet GAFLPH5L GAFLPH5 R/W — S N 0000H
FO3E7H GAFLPH5H - J

FO3E6H | CAN receive buffer register 4BH Note2 RMPTRA4L RMPTR4 R - \ N 0000H
FO3E7H RMPTR4H - J

FO3E8H | CAN receive rule entry register 6AL Notel GAFLIDL6L GAFLIDL6 R/W - R v 0000H
FO3E9H GAFLIDL6H - R

FO3E8H | CAN receive buffer register 4CL Note2 RMDFO04L RMDF04 R - \ v 0000H
FO3E9H RMDF04H - J

FO3EAH | CAN receive rule entry register 6AH Note GAFLIDH6L GAFLIDH6 R/W - \ v 0000H
FO3EBH GAFLIDH6H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.

RO1UHO0559EJ0100 Rev.1.00
Jan 29, 2016

RENESAS

114




RL78/F15

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (20/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1-bit | 8bit | 16bit | reset

FO3EAH | CAN receive buffer register 4CH Not¢ 2 RMDF14L RMDF14 R - \/ N 0000H
FO3EBH RMDF14H - R

FO3ECH | CAN receive rule entry register 6BL Notel GAFLML6L GAFLML6 R/W - \ v 0000H
FO3EDH GAFLML6H - \

FO3ECH | CAN receive buffer register 4DL Note2 RMDF24L RMDF24 R - \ N 0000H
FO3EDH RMDF24H - J

FO3EEH | CAN receive rule entry register 6BH Not¢ 1 GAFLMH6L GAFLMH6 R/W - \/ N 0000H
FO3EFH GAFLMH6H - <

FO3EEH | CAN receive buffer register 4DH Not¢ 2 RMDF34L RMDF34 R - \ N 0000H
FO3EFH RMDF34H - <

FO3FOH CAN receive rule entry register 6CL Nete? GAFLPL6L GAFLPL6 R/W — S N 0000H
FO3F1H GAFLPL6H - J

FO3FOH | CAN receive buffer register S5AL N°t¢2 RMIDL5L RMIDLS5 R - \ N 0000H
FO3F1H RMIDL5H - <

FO3F2H | CAN receive rule entry register 6CH Note! GAFLPH6L GAFLPH6 R/W - S N 0000H
FO3F3H GAFLPHG6H - J

FO3F2H | CAN receive buffer register 5AH Note 2 RMIDH5L RMIDH5 R - \ N 0000H
FO3F3H RMIDH5H - \

FO3F4H | CAN receive rule entry register 7AL Notel GAFLIDL7L GAFLIDL7 R/W - \ v 0000H
FO3F5H GAFLIDL7H - J

FO3F4H | CAN receive buffer register 5BL Nt¢2 RMTS5L RMTS5 R - \ N 0000H
FO3F5H RMTS5H - R

FO3F6H CAN receive rule entry register 7AH Nete GAFLIDH7L GAFLIDH7 R/W — \ N 0000H
FO3F7H GAFLIDH7H - J

FO3F6H | CAN receive buffer register 5BH Note 2 RMPTR5L RMPTR5 R - \ N 0000H
FO3F7H RMPTR5H - R

FO3F8H | CAN receive rule entry register 7BL Notel GAFLML7L GAFLML7 R/W - \ v 0000H
FO3F9H GAFLML7H - J

FO3F8H | CAN receive buffer register 5CL Note2 RMDFO5L RMDFO05 R - \ N 0000H
FO3F9H RMDFO5H - \

FO3FAH | CAN receive rule entry register 7BH Note ! GAFLMH7L GAFLMH7 R/W - \ v 0000H
FO3FBH GAFLMH7H - J

FO3FAH | CAN receive buffer register 5CH Not¢ 2 RMDF15L RMDF15 R - \ v 0000H
FO3FBH RMDF15H - \

FO3FCH | CAN receive rule entry register 7CL Not¢1 GAFLPL7L GAFLPL7 R/W — S N 0000H
FO3FDH GAFLPL7H - J

FO3FCH | CAN receive buffer register 5DL Note2 RMDF25L RMDF25 R - \ N 0000H
FO3FDH RMDF25H - <

FO3FEH | CAN receive rule entry register 7CH Notel GAFLPHT7L GAFLPH7 R/W - \ v 0000H
FO3FFH GAFLPH7H - J

FO3FEH | CAN receive buffer register 5DH ot 2 RMDF35L RMDF35 R - \ N 0000H
FO3FFH RMDF35H - R

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (21/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

FO400H | CAN receive rule entry register 8AL Note 1 GAFLIDLSL GAFLIDL8 R/W — S N 0000H
F0401H GAFLIDL8H - J

FO400H | CAN receive buffer register 6AL Not¢2 RMIDL6L RMIDL6 R - \ N 0000H
F0401H RMIDL6H - \

FO402H | CAN receive rule entry register 8AH Nete ! GAFLIDHS8L GAFLIDH8 R/W - \ N 0000H
F0403H GAFLIDH8H - J

F0402H | CAN receive buffer register 6AH Note 2 RMIDH6L RMIDH6 R - \ N 0000H
F0403H RMIDH6H - \

FO404H | CAN receive rule entry register 8BL Note1 GAFLMLS8L GAFLML8 R/W - \ N 0000H
F0405H GAFLMLS8H - \

F0404H | CAN receive buffer register 6BL Not¢2 RMTS6L RMTS6 R - \ v 0000H
FO405H RMTS6H - \

FO0406H | CAN receive rule entry register 8BH N°te* GAFLMHS8L GAFLMH8 R/W - \ v 0000H
F0407H GAFLMH8H - J

F0406H | CAN receive buffer register 6BH Not¢ 2 RMPTR6L RMPTR6 R - \ N 0000H
F0407H RMPTR6H - \

F0408H | CAN receive rule entry register 8CL Note! GAFLPL8L GAFLPL8 R/W - \ v 0000H
FO409H GAFLPL8H - \

F0408H | CAN receive buffer register 6CL Note2 RMDFO6L RMDFO06 R - \ N 0000H
F0409H RMDF06H - J

FO40AH | CAN receive rule entry register 8CH Nt¢ GAFLPHS8L GAFLPHS8 R/W - \ N 0000H
F040BH GAFLPH8H - \

FO40AH | CAN receive buffer register 6CH Note2 RMDF16L RMDF16 R - < v 0000H
FO40BH RMDF16H - \

FO40CH | CAN receive rule entry register 9AL Note1 GAFLIDLOL GAFLIDL9 R/W - \ N 0000H
FO040DH GAFLIDL9H - J

FO40CH | CAN receive buffer register 6DL Not¢ 2 RMDF26L RMDF26 R - S \/ 0000H
FO40DH RMDF26H - \

FO40EH | CAN receive rule entry register 9AH Nete! GAFLIDH9L GAFLIDH9 R/W - \ v 0000H
FO40FH GAFLIDH9H - v

FO40EH | CAN receive buffer register 6DH Note 2 RMDF36L RMDF36 R - \ N 0000H
FO40FH RMDF36H - J

FO410H | CAN receive rule entry register 9BL Note1 GAFLMLOL GAFLML9 R/W - \ N 0000H
FO411H GAFLML9H - \

F0410H | CAN receive buffer register 7AL Note2 RMIDL7L RMIDL7 R - \ v 0000H
FO411H RMIDL7H - \

F0412H | CAN receive rule entry register 9BH Note* GAFLMH9L GAFLMH9 R/W - \ N 0000H
F0413H GAFLMH9H - J

F0412H | CAN receive buffer register 7AH Not¢ 2 RMIDH7L RMIDH7 R - \ N 0000H
F0413H RMIDH7H - \

F0414H | CAN receive rule entry register 9CL Note! GAFLPLOL GAFLPL9 R/W - \ v 0000H
F0415H GAFLPL9H - \

F0414H | CAN receive buffer register 7BL N°te2 RMTS7L RMTS7 R - \ v 0000H
F0415H RMTS7H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (22/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1-bit | 8-bit | 16-bit | reset

F0416H CAN receive rule entry register 9CH Note! GAFLPHOL GAFLPH9 R/W - \ N 0000H
F0417H GAFLPH9H - <

F0416H | CAN receive buffer register 7BH Nt¢2 RMPTR7L RMPTR7 R - \ v 0000H
FO417H RMPTR7H - \

F0418H CAN receive rule entry register 10AL Note! GAFLIDL10L | GAFLIDL10 R/W - \ N 0000H
FO0419H GAFLIDL10H - J

F0418H CAN receive buffer register 7CL Note2 RMDFO7L RMDFO07 R - \ \/ 0000H
F0419H RMDFO7H - \

FO41AH | CAN receive rule entry register 10AH V¢! | GAFLIDH10L | GAFLIDH10 R/W - \ v 0000H
F041BH GAFLIDH10H - \

FO41AH | CAN receive buffer register 7CH Note2 RMDF17L RMDF17 R - \ N 0000H
F041BH RMDF17H - J

FO41CH | CAN receive rule entry register 10BL Note! GAFLML10L GAFLML10 R/W - \ N 0000H
F041DH GAFLML10H - \

F041CH | CAN receive buffer register 7DL N°te2 RMDF27L RMDF27 R - \ v 0000H
FO41DH RMDF27H - \

FO41EH | CAN receive rule entry register 10BH Not¢* GAFLMH10L | GAFLMH10 R/W - \ N 0000H
FO41FH GAFLMH10H - J

FO41EH | CAN receive buffer register 7DH Not¢2 RMDF37L RMDF37 R - \/ N 0000H
FO41FH RMDF37H - \

F0420H | CAN receive rule entry register 10CL Note? GAFLPL10L GAFLPL10 R/W - < v 0000H
F0421H GAFLPL10H - \

F0420H CAN receive buffer register 8AL Note 2 RMIDLS8L RMIDL8 R - S N 0000H
F0421H RMIDL8H - J

F0422H CAN receive rule entry register 10CH N°t¢1 | GAFLPH10L GAFLPH10 R/W - S N 0000H
F0423H GAFLPH10H - <

F0422H | CAN receive buffer register 8AH Not¢ 2 RMIDH8L RMIDH8 R - \ v 0000H
F0423H RMIDH8H - \

F0424H CAN receive rule entry register 11AL Note! GAFLIDL11L | GAFLIDL11 R/W - \ N 0000H
F0425H GAFLIDL11H - J

F0424H CAN receive buffer register 8BL Nt¢2 RMTS8L RMTS8 R - \ v 0000H
F0425H RMTS8H - <

F0426H | CAN receive rule entry register 11AH ¢! | GAFLIDH11L | GAFLIDH11 R/W - \ v 0000H
F0427H GAFLIDH11H - \

F0426H CAN receive buffer register 8BH Note 2 RMPTRS8L RMPTRS8 R - \ N 0000H
F0427H RMPTR8H - J

F0428H CAN receive rule entry register 11BL Note! GAFLML11L GAFLML11 R/W - \ N 0000H
F0429H GAFLML11H - \

F0428H | CAN receive buffer register 8CL N°t¢2 RMDF08L RMDF08 R - \ v 0000H
F0429H RMDF08H - \

FO42AH | CAN receive rule entry register 11BH Note® GAFLMH11L | GAFLMH11 R/W - \ N 0000H
F042BH GAFLMH11H - J

FO42AH | CAN receive buffer register 8CH Not¢2 RMDF18L RMDF18 R - \/ N 0000H
F042BH RMDF18H - <

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (23/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reset

FO42CH | CAN receive rule entry register 11CL Note1 GAFLPL11L GAFLPL11 R/W - S N 0000H
F042DH GAFLPL11H - R

F042CH | CAN receive buffer register 8DL Not¢2 RMDF28L RMDF28 R - R v 0000H
FO42DH RMDF28H - \

FO42EH | CAN receive rule entry register 11CH "¢ | GAFLPH11L GAFLPH11 R/W - \ N 0000H
FO042FH GAFLPH11H - J

FO42EH CAN receive buffer register 8DH Nt 2 RMDF38L RMDF38 R - \ N 0000H
F042FH RMDF38H - <

F0430H | CAN receive rule entry register 12AL Note? GAFLIDL12L | GAFLIDL12 R/W - \ v 0000H
F0431H GAFLIDL12H - \

F0430H CAN receive buffer register 9AL Note 2 RMIDLOL RMIDL9 R - \ N 0000H
F0431H RMIDL9H - J

F0432H CAN receive rule entry register 12AH Note1 GAFLIDH12L | GAFLIDH12 R/W - \ N 0000H
F0433H GAFLIDH12H - <

F0432H | CAN receive buffer register 9AH Note2 RMIDHOL RMIDH9 R - < v 0000H
F0433H RMIDH9H - \

F0434H CAN receive rule entry register 12BL Note* GAFLML12L GAFLML12 R/W - \ N 0000H
F0435H GAFLML12H - J

F0434H CAN receive buffer register 9BL Note 2 RMTS9L RMTS9 R - \ \ 0000H
F0435H RMTS9H - \

F0436H | CAN receive rule entry register 12BH "1 | GAFLMH12L | GAFLMH12 R/W - \ v 0000H
F0437H GAFLMH12H - \

F0436H CAN receive buffer register 9BH Note 2 RMPTROL RMPTR9 R - \ N 0000H
F0437H RMPTR9H - J

F0438H CAN receive rule entry register 12CL Note? GAFLPL12L GAFLPL12 R/W - S N 0000H
F0439H GAFLPL12H - <

F0438H | CAN receive buffer register 9CL Not¢2 RMDFO09L RMDF09 R - R v 0000H
FO439H RMDFO09H - \

FO43AH | CAN receive rule entry register 12CH "¢ | GAFLPH12L GAFLPH12 R/W - \ N 0000H
F043BH GAFLPH12H - J

FO43AH CAN receive buffer register 9CH Not¢2 RMDF19L RMDF19 R - \ N 0000H
F043BH RMDF19H - R

F043CH | CAN receive rule entry register 13AL Note? GAFLIDL13L | GAFLIDL13 R/W - < v 0000H
F043DH GAFLIDL13H - \

F043CH | CAN receive buffer register 9DL Note2 RMDF29L RMDF29 R - \ N 0000H
F043DH RMDF29H - J

FO43EH CAN receive rule entry register 13AH Note1 GAFLIDH13L | GAFLIDH13 R/W - \ N 0000H
FO043FH GAFLIDH13H - \

FO43EH | CAN receive buffer register 9DH Note 2 RMDF39L RMDF39 R - \ v 0000H
FO43FH RMDF39H - \

F0440H CAN receive rule entry register 13BL Note* GAFLML13L GAFLML13 R/W - \ N 0000H
F0441H GAFLML13H - J

F0440H | CAN receive buffer register 10AL Note2 RMIDL10L RMIDL10 R - J v 0000H
F0441H RMIDL10H - R

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (24/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1bit | 8-bit | 16bit | reset

F0442H CAN receive rule entry register 13BH Nt¢ GAFLMH13L | GAFLMH13 R/W - \ N 0000H
F0443H GAFLMH13H - v

F0442H | CAN receive buffer register 10AH Nte2 RMIDH10L RMIDH10 R - \ v 0000H
F0443H RMIDH10H - v

F0444H CAN receive rule entry register 13CL Note® GAFLPL13L GAFLPL13 R/W - \ N 0000H
F0445H GAFLPL13H - J

F0444H CAN receive buffer register 10BL Note 2 RMTS10L RMTS10 R - \ N 0000H
F0445H RMTS10H - J

F0446H | CAN receive rule entry register 13CH "¢ | GAFLPH13L GAFLPH13 R/W - \ v 0000H
F0447H GAFLPH13H - \

F0446H | CAN receive buffer register 10BH Note2 RMPTR10L RMPTR10 R - \ v 0000H
F0447H RMPTR10H - v

F0448H CAN receive rule entry register 14AL Note! GAFLIDL14L GAFLIDL14 R/W - \ v 0000H
FO449H GAFLIDL14H - \

F0448H | CAN receive buffer register 10CL Note2 RMDFO010L RMDF010 R - J y 0000H
F0449H RMDF010H - J

FO44AH | CAN receive rule entry register 14AH Netet GAFLIDH14L | GAFLIDH14 R/W - \ N 0000H
F044BH GAFLIDH14H - J

FO44AH | CAN receive buffer register 10CH Nete2 RMDF110L RMDF110 R - \ N 0000H
F044BH RMDF110H - J

F044CH | CAN receive rule entry register 14BL Not¢? GAFLML14L GAFLML14 R/W - R v 0000H
F044DH GAFLML14H - \

F044CH | CAN receive buffer register 10DL Note2 RMDF210L RMDF210 R - \ v 0000H
F044DH RMDF210H - v

FO44EH CAN receive rule entry register 14BH Mot GAFLMH14L GAFLMH14 R/W - \ v 0000H
FO44FH GAFLMH14H - <

FO44EH | CAN receive buffer register 10DH Note 2 RMDF310L RMDF310 R - J y 0000H
FO44FH RMDF310H - J

F0450H CAN receive rule entry register 14CL Note® GAFLPL14L GAFLPL14 R/W - \ N 0000H
F0451H GAFLPL14H - J

F0450H | CAN receive buffer register 11AL Nete2 RMIDL11L RMIDL11 R - J v 0000H
F0451H RMIDL11H - J

F0452H | CAN receive rule entry register 14CH N°¢* | GAFLPH14L GAFLPH14 R/W - \ v 0000H
F0453H GAFLPH14H - \

F0452H | CAN receive buffer register 11AH Note2 RMIDH11L RMIDH11 R - \ v 0000H
FO0453H RMIDH11H - \

F0454H CAN receive rule entry register 15AL Note! GAFLIDL15L GAFLIDL15 R/W - S N 0000H
F0455H GAFLIDL15H - \

F0454H CAN receive buffer register 11BL Not¢2 RMTS11L RMTS11 R - \ N 0000H
F0455H RMTS11H - V

F0456H CAN receive rule entry register 15AH Note GAFLIDH15L | GAFLIDH15 R/W - \ N 0000H
F0457H GAFLIDH15H - J

F0456H | CAN receive buffer register 11BH Note2 RMPTR11L RMPTR11 R - J N 0000H
F0457H RMPTR11H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (25/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reset

F0458H CAN receive rule entry register 15BL M1 | GAFLML15L GAFLML15 R/W - \ v 0000H
F0459H GAFLML15H - \

F0458H CAN receive buffer register 11CL Nete2 RMDFO11L RMDFO011 R — \ N 0000H
FO459H RMDF011H - <

FO45AH CAN receive rule entry register 15BH "¢ | GAFLMH15L GAFLMH15 R/W - S N 0000H
F045BH GAFLMH15H - J

FO45AH | CAN receive buffer register 11CH Note2 RMDF111L RMDF111 R - S N 0000H
F045BH RMDF111H - J

F045CH | CAN receive rule entry register 15CL Net¢1 | GAFLPL15L GAFLPL15 R/W - \ v 0000H
F045DH GAFLPL15H - \

F045CH | CAN receive buffer register 11DL Nete2 RMDF211L RMDF211 R - \ v 0000H
F045DH RMDF211H - J

FO45EH | CAN receive rule entry register 15CH N1 | GAFLPH15L GAFLPH15 R/W - \ N 0000H
FO45FH GAFLPH15H - J

FO45EH | CAN receive buffer register 11DH Note2 RMDF311L RMDF311 R - < v 0000H
FO45FH RMDF311H - \

F0460H CAN receive rule entry register 16AL Note 1 GAFLIDL16L GAFLIDL16 R/W - \ N 0000H
F0461H GAFLIDL16H - J

F0460H CAN receive buffer register 12AL Note2 RMIDL12L RMIDL12 R - J y 0000H
F0461H RMIDL12H - J

F0462H CAN receive rule entry register 16AH V¢! | GAFLIDH16L | GAFLIDH16 R/W - \ v 0000H
F0463H GAFLIDH16H - \

F0462H CAN receive buffer register 12AH Note2 RMIDH12L RMIDH12 R - \ \/ 0000H
F0463H RMIDH12H - J

F0464H CAN receive rule entry register 16BL ™! | GAFLML16L GAFLML16 R/W - S N 0000H
F0465H GAFLML16H - J

F0464H CAN receive buffer register 12BL Note2 RMTS12L RMTS12 R - \ v 0000H
F0465H RMTS12H - \

F0466H CAN receive rule entry register 16BH "¢ | GAFLMH16L GAFLMH16 R/W — \ N 0000H
F0467H GAFLMH16H - J

F0466H CAN receive buffer register 12BH Note2 RMPTR12L RMPTR12 R - J y 0000H
F0467H RMPTR12H - J

F0468H CAN receive rule entry register 16CL N*¢! | GAFLPL16L GAFLPL16 R/W - \ v 0000H
F0469H GAFLPL16H - \

FO468H CAN receive buffer register 12CL Not¢ 2 RMDF012L RMDF012 R - \ v 0000H
F0469H RMDF012H - J

FO46AH | CAN receive rule entry register 16CH N1 | GAFLPH16L GAFLPH16 R/W - \ N 0000H
F046BH GAFLPH16H - J

FO46AH | CAN receive buffer register 12CH Note2 RMDF112L RMDF112 R - < v 0000H
F046BH RMDF112H - \

FO046CH | CAN receive rule entry register 17AL Note? GAFLIDL17L GAFLIDL17 R/W - \ v 0000H
F046DH GAFLIDL17H - J

FO46CH | CAN receive buffer register 12DL Nete2 RMDF212L RMDF212 R - \ N 0000H
F046DH RMDF212H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (26/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reset

FO46EH CAN receive rule entry register 177AH ¢ | GAFLIDH17L | GAFLIDH17 R/W - \ N 0000H
FO46FH GAFLIDH17H - \

FO46EH CAN receive buffer register 12DH Note 2 RMDF312L RMDF312 R - \ N 0000H
FO46FH RMDF312H - N

F0470H CAN receive rule entry register 17BL ™! | GAFLML17L GAFLML17 R/W - S N 0000H
FO471H GAFLML17H - \

F0470H CAN receive buffer register 13AL Not¢2 RMIDL13L RMIDL13 R - S N 0000H
FO0471H RMIDL13H - \

F0472H CAN receive rule entry register 177BH "¢ | GAFLMH17L GAFLMH17 R/W — \ N 0000H
F0473H GAFLMH17H - \/

F0472H CAN receive buffer register 13AH Note2 RMIDH13L RMIDH13 R - \ N 0000H
F0473H RMIDH13H - \

F0474H CAN receive rule entry register 17CL Net¢t | GAFLPL17L GAFLPL17 R/W - \ N 0000H
F0475H GAFLPL17H - \

F0474H CAN receive buffer register 13BL Not¢2 RMTS13L RMTS13 R - \ N 0000H
F0475H RMTS13H — S

F0476H CAN receive rule entry register 17CH ¢! | GAFLPH17L GAFLPH17 R/W - \ N 0000H
FO0477H GAFLPH17H - S

F0476H CAN receive buffer register 13BH Note2 RMPTR13L RMPTR13 R - \ N 0000H
FO0477H RMPTR13H - \

F0478H CAN receive rule entry register 18AL Note® GAFLIDL18L GAFLIDL18 R/W - \ N 0000H
F0479H GAFLIDL18H — S

F0478H CAN receive buffer register 13CL Note2 RMDFO013L RMDFO013 R - \ N 0000H
FO0479H RMDFO013H - \

FO047AH CAN receive rule entry register 18AH "¢ | GAFLIDH18L | GAFLIDH18 R/W - \ N 0000H
F047BH GAFLIDH18H - \

FO047AH CAN receive buffer register 13CH Note 2 RMDF113L RMDF113 R - \ N 0000H
F047BH RMDF113H — \

FO47CH | CAN receive rule entry register 18BL V¢! | GAFLML18L GAFLML18 R/W - S N 0000H
F047DH GAFLML18H - \

F047CH CAN receive buffer register 13DL Note2 RMDF213L RMDF213 R - S N 0000H
F047DH RMDF213H - \

FO47EH CAN receive rule entry register 18BH "¢ | GAFLMH18L GAFLMH18 R/W — \ v 0000H
FO47FH GAFLMH18H - N

FO47EH CAN receive buffer register 13DH Note2 RMDF313L RMDF313 R - S N 0000H
FO47FH RMDF313H - \

F0480H CAN receive rule entry register 18CL Net¢! | GAFLPL18L GAFLPL18 R/W - \ N 0000H
F0481H GAFLPL18H - \

F0480H CAN receive buffer register 14AL Note2 RMIDL14L RMIDL14 R - \ N 0000H
F0481H RMIDL14H - S

F0482H CAN receive rule entry register 18CH ¢! | GAFLPH18L GAFLPH18 R/W - \ N 0000H
F0483H GAFLPH18H - \

F0482H CAN receive buffer register 14AH Note2 RMIDH14L RMIDH14 R - \ N 0000H
F0483H RMIDH14H - \

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (27/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

F0484H CAN receive rule entry register 19AL Note! GAFLIDL19L | GAFLIDL19 R/W - \ N 0000H
F0485H GAFLIDL19H - J

F0484H | CAN receive buffer register 14BL Note2 RMTS14L RMTS14 R - \ v 0000H
F0485H RMTS14H - \

F0486H CAN receive rule entry register 19AH Note1 GAFLIDH19L | GAFLIDH19 R/W — S N 0000H
F0487H GAFLIDH19H - J

F0486H | CAN receive buffer register 14BH Note2 RMPTR14L RMPTR14 R - J y 0000H
F0487H RMPTR14H - J

F0488H | CAN receive rule entry register 19BL Note® GAFLML19L GAFLML19 R/W - R v 0000H
F0489H GAFLML19H - R

F0488H | CAN receive buffer register 14CL Note2 RMDF014L RMDF014 R - \ v 0000H
F0489H RMDF014H - J

FO48AH | CAN receive rule entry register 19BH Nete! GAFLMH19L | GAFLMH19 R/W - \ N 0000H
F048BH GAFLMH19H - J

FO48AH | CAN receive buffer register 14CH Note2 RMDF114L RMDF114 R - \ v 0000H
F048BH RMDF114H - \

F048CH | CAN receive rule entry register 19CL Nete ! GAFLPL19L GAFLPL19 R/W — S N 0000H
F048DH GAFLPL19H - J

F048CH | CAN receive buffer register 14DL Note2 RMDF214L RMDF214 R - \ v 0000H
F048DH RMDF214H - J

FO48EH | CAN receive rule entry register 19CH Mt | GAFLPH19L GAFLPH19 R/W - R v 0000H
FO48FH GAFLPH19H - v

FO48EH | CAN receive buffer register 14DH Note2 RMDF314L RMDF314 R - \ v 0000H
FO048FH RMDF314H - J

F0490H CAN receive rule entry register 20AL Note* GAFLIDL20L | GAFLIDL20 R/W - \ N 0000H
F0491H GAFLIDL20H - J

F0490H | CAN receive buffer register 15AL Note2 RMIDL15L RMIDL15 R - \ v 0000H
F0491H RMIDL15H - \

F0492H CAN receive rule entry register 20AH Note 1 GAFLIDH20L | GAFLIDH20 R/W — S N 0000H
FO0493H GAFLIDH20H - J

F0492H | CAN receive buffer register 15AH Note2 RMIDH15L RMIDH15 R - J y 0000H
F0493H RMIDH15H - J

F0494H | CAN receive rule entry register 20BL Note® GAFLML20L GAFLML20 R/W - R v 0000H
F0495H GAFLML20H - R

F0494H CAN receive buffer register 15BL Not¢2 RMTS15L RMTS15 R - \ N 0000H
F0495H RMTS15H - J

F0496H CAN receive rule entry register 20BH Not¢* GAFLMH20L | GAFLMH20 R/W - \ N 0000H
F0497H GAFLMH20H - J

F0496H | CAN receive buffer register 15BH N°t¢ 2 RMPTR15L RMPTR15 R - \ v 0000H
F0497H RMPTR15H - \

F0498H CAN receive rule entry register 20CL Nete ! GAFLPL20L GAFLPL20 R/W — S N 0000H
FO0499H GAFLPL20H - J

F0498H CAN receive buffer register 15CL Note 2 RMDFO015L RMDFO015 R - \ v 0000H
F0499H RMDF015H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (28/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

FO49AH | CAN receive rule entry register 20CH Note! GAFLPH20L GAFLPH20 R/W - \ N 0000H
F049BH GAFLPH20H - J

FO49AH | CAN receive buffer register 15CH Note 2 RMDF115L RMDF115 R - \ N 0000H
F049BH RMDF115H - \

FO49CH | CAN receive rule entry register 21AL Note? GAFLIDL21L GAFLIDL21 R/W - \ v 0000H
FO49DH GAFLIDL21H - \

FO49CH | CAN receive buffer register 15DL Note2 RMDF215L RMDF215 R - \ v 0000H
F049DH RMDF215H - J

FO49EH | CAN receive rule entry register 21AH Nete! GAFLIDH21L | GAFLIDH21 R/W - \ N 0000H
FO49FH GAFLIDH21H - \

FO49EH | CAN receive buffer register 15DH Not¢ 2 RMDF315L RMDF315 R - S N 0000H
FO49FH RMDF315H - v

FO4A0H | CAN receive rule entry register 21BL Note! GAFLML21L GAFLML21 R/W - \ N 0000H
FO4A1H GAFLML21H - J

FO4A0H | CAN receive buffer register 16AL Note2 RMIDL16L RMIDL16 R - J y 0000H
FO4A1H RMIDL16H - <

FO4A2H | CAN receive rule entry register 21BH Nete! GAFLMH21L GAFLMH21 R/W - \ v 0000H
FO4A3H GAFLMH21H - \

FO4A2H | CAN receive buffer register 16AH Note2 RMIDH16L RMIDH16 R - J y 0000H
FO4A3H RMIDH16H - J

FO4A4H | CAN receive rule entry register 21CL Note? GAFLPL21L GAFLPL21 R/W - \/ N 0000H
FO4A5H GAFLPL21H - R

FO4A4H | CAN receive buffer register 16BL Note2 RMTS16L RMTS16 R - \ v 0000H
FO4A5H RMTS16H - \

FO4A6H | CAN receive rule entry register 21CH Note! GAFLPH21L GAFLPH21 R/W - \ N 0000H
FO4A7H GAFLPH21H - J

FO4A6H | CAN receive buffer register 16BH N°te2 RMPTR16L RMPTR16 R - J y 0000H
FO4A7H RMPTR16H - R

FO4A8H | CAN receive rule entry register 22AL Note? GAFLIDL22L GAFLIDL22 R/W - \ v 0000H
FO4A9H GAFLIDL22H - \

FO4A8H | CAN receive buffer register 16CL Note2 RMDFO016L RMDFO016 R - \ v 0000H
FO4A9H RMDF016H - J

FO4AAH | CAN receive rule entry register 22AH Nete ! GAFLIDH22L | GAFLIDH22 R/W - \ N 0000H
FO4ABH GAFLIDH22G - <

FO4AAH | CAN receive buffer register 16CH Note 2 RMDF116L RMDF116 R - \ v 0000H
FO4ABH RMDF116H - \

FO4ACH | CAN receive rule entry register 22BL Note* GAFLML22L GAFLML22 R/W - \ N 0000H
FO4ADH GAFLML22H - J

FO4ACH | CAN receive buffer register 16DL Note2 RMDF216L RMDF216 R - \ N 0000H
FO4ADH RMDF216H - R

FO4AEH | CAN receive rule entry register 22BH Nete! GAFLMH22L GAFLMH22 R/W - \ v 0000H
FO4AFH GAFLMH22H - \

FO4AEH | CAN receive buffer register 16DH Note2 RMDF316L RMDF316 R - J y 0000H
FO4AFH RMDF316H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (29/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

FO4BOH | CAN receive rule entry register 22CL Netet GAFLPL22L GAFLPL22 R/W - \ N 0000H
F04B1H GAFLPL22H - J

FO04BOH | CAN receive buffer register 17AL Note2 RMIDL17L RMIDL17 R - J y 0000H
FO4B1H RMIDL17H - <

F04B2H | CAN receive rule entry register 22CH Note1 GAFLPH22L GAFLPH22 R/W - \ v 0000H
FO4B3H GAFLPH22H - \

F04B2H | CAN receive buffer register 17AH Note2 RMIDH17L RMIDH17 R - J y 0000H
FO04B3H RMIDH17H - J

F04B4H | CAN receive rule entry register 23AL Note! GAFLIDL23L GAFLIDL23 R/W - \ N 0000H
F04B5H GAFLIDL23H - \

F04B4H | CAN receive buffer register 17BL Note2 RMTS17L RMTS17 R - \ v 0000H
FO4B5H RMTS17H - \

F04B6H | CAN receive rule entry register 23AH Nete! GAFLIDH23L | GAFLIDH23 R/W - \ N 0000H
F04B7H GAFLIDH23H - J

F04B6H | CAN receive buffer register 17BH Nete2 RMPTR17L RMPTR17 R - J y 0000H
FO4B7H RMPTR17H - R

F04B8H | CAN receive rule entry register 23BL Note? GAFLML23L GAFLML23 R/W - \ v 0000H
FO4B9H GAFLML23H - \

F04B8H | CAN receive buffer register 17CL Note2 RMDFO017L RMDFO017 R - \ v 0000H
F04B9H RMDF017H - J

FO4BAH | CAN receive rule entry register 23BH Nete ! GAFLMH23L | GAFLMH23 R/W - \ N 0000H
F04BBH GAFLMH23H - <

FO4BAH | CAN receive buffer register 17CH Note2 RMDF117L RMDF117 R - \ v 0000H
F04BBH RMDF117H - \

FO4BCH | CAN receive rule entry register 23CL Netet GAFLPL23L GAFLPL23 R/W - \ N 0000H
F04BDH GAFLPL23H - J

FO4BCH | CAN receive buffer register 17DL Note2 RMDF217L RMDF217 R - J V 0000H
F04BDH RMDF217H - R

FO4BEH | CAN receive rule entry register 23CH Note1 GAFLPH23L GAFLPH23 R/W - \ v 0000H
FO4BFH GAFLPH23H - N

FO4BEH | CAN receive buffer register 17DH Note2 RMDF317L RMDF317 R - J y 0000H
FO4BFH RMDF317H - J

FO4COH | CAN receive rule entry register 24AL Note! GAFLIDL24L | GAFLIDL24 R/W - \ N 0000H
F04C1H GAFLIDL24H - <

FO4COH | CAN receive buffer register 18AL Note2 RMIDL18L RMIDL18 R - \ v 0000H
FO4C1H RMIDL18H - \

FO4C2H | CAN receive rule entry register 24AH Nete ! GAFLIDH24L | GAFLIDH24 R/W - \ N 0000H
F04C3H GAFLIDH24H - J

F04C2H | CAN receive buffer register 18AH Nete2 RMIDH18L RMIDH18 R - J v 0000H
F04C3H RMIDH18H - \

F04C4H | CAN receive rule entry register 24BL Note? GAFLML24L GAFLML24 R/W - \ v 0000H
F04C5H GAFLML24H - \

F04C4H | CAN receive buffer register 18BL Not¢2 RMTS18L RMTS18 R - \ v 0000H
F04C5H RMTS18H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (30/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

F04C6H | CAN receive rule entry register 24BH Nete ! GAFLMH24L | GAFLMH24 R/W - \ N 0000H
F04C7H GAFLMH24H - J

FO04C6H | CAN receive buffer register 18BH N°t¢2 RMPTR18L RMPTR18 R - J y 0000H
F04C7H RMPTR18H - <

FO4C8H | CAN receive rule entry register 24CL Note GAFLPL24L GAFLPL24 R/W — \/ N 0000H
FO4C9H GAFLPL24H - \

F04C8H | CAN receive buffer register 18CL Note2 RMDFO018L RMDFO018 R - \ v 0000H
FO04C9H RMDF018H - J

FO4CAH | CAN receive rule entry register 24CH Note1 GAFLPH24L GAFLPH24 R/W - S N 0000H
F04CBH GAFLPH24H - R

FO4CAH | CAN receive buffer register 18CH Note 2 RMDF118L RMDF118 R - \ v 0000H
FO4CBH RMDF118H - \

FO4CCH | CAN receive rule entry register 25AL Notet GAFLIDL25L | GAFLIDL25 R/W - \ N 0000H
F04CDH GAFLIDL25H - J

FO4CCH | CAN receive buffer register 18DL Note2 RMDF218L RMDF218 R - \ N 0000H
FO4CDH RMDF218H - R

FO4CEH | CAN receive rule entry register 25AH Nete GAFLIDH25L | GAFLIDH25 R/W — S N 0000H
FO4CFH GAFLIDH25H - v

FO4CEH | CAN receive buffer register 18DH Note2 RMDF318L RMDF318 R - \ v 0000H
FO4CFH RMDF318H - J

FO4DOH | CAN receive rule entry register 25BL Note® GAFLML25L GAFLML25 R/W - \ N 0000H
F04D1H GAFLML25H - <

FO4DOH | CAN receive buffer register 19AL Note2 RMIDL19L RMIDL19 R - \ v 0000H
F04D1H RMIDL19H - \

F04D2H | CAN receive rule entry register 25BH Nete ! GAFLMH25L | GAFLMH25 R/W - \ N 0000H
F04D3H GAFLMH25H - J

FO4D2H | CAN receive buffer register 19AH Nete2 RMIDH19L RMIDH19 R - J y 0000H
F04D3H RMIDH19H - \

F04D4H | CAN receive rule entry register 25CL Nete! GAFLPL25L GAFLPL25 R/W - \ v 0000H
FO4D5H GAFLPL25H - \

F04D4H | CAN receive buffer register 19BL Not¢2 RMTS19L RMTS19 R - \ v 0000H
F04D5H RMTS19H - J

F04D6H | CAN receive rule entry register 25CH Note1 GAFLPH25L GAFLPH25 R/W - S N 0000H
F04D7H GAFLPH25H - <

F04D6H | CAN receive buffer register 19BH Note2 RMPTR19L RMPTR19 R - \ v 0000H
F04D7H RMPTR19H - \

F04D8H | CAN receive rule entry register 26AL Note! GAFLIDL26L | GAFLIDL26 R/W - \ N 0000H
FO04D9H GAFLIDL26H - J

FO4D8H | CAN receive buffer register 19CL Note2 RMDF019L RMDF019 R - J y 0000H
FO04D9H RMDF019H - \

FO4DAH | CAN receive rule entry register 26AH Nete! GAFLIDH26L | GAFLIDH26 R/W - \ v 0000H
FO4DBH GAFLIDH26H - \

FO4DAH | CAN receive buffer register 19CH Note2 RMDF119L RMDF119 R - \ v 0000H
F04DBH RMDF119H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (31/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet
FO4DCH | CAN receive rule entry register 26BL Note* GAFLML26L GAFLML26 R/W - \ N 0000H
FO4DDH GAFLML26H - J
FO4DCH | CAN receive buffer register 19DL Nete2 RMDF219L RMDF219 R - J y 0000H
FO4DDH RMDF219H - R
FO4DEH | CAN receive rule entry register 26BH Nete! GAFLMH26L | GAFLMH26 R/W - \ v 0000H
FO4DFH GAFLMH26H - N
FO4DEH | CAN receive buffer register 19DH Note2 RMDF319L RMDF319 R - J y 0000H
FO4DFH RMDF319H - J
FO4EOH | CAN receive rule entry register 26CL Note ! GAFLPL26L GAFLPL26 R/W - \ N 0000H
FO4E1H GAFLPL26H - R
FO4EOH | CAN receive buffer register 20AL Note 2 RMIDL20L RMIDL20 R - \ v 0000H
FO4E1H RMIDL20H - \
FO4E2H | CAN receive rule entry register 26CH Note! GAFLPH26L GAFLPH26 R/W - \ N 0000H
FO4E3H GAFLPH26H - J
FO4E2H | CAN receive buffer register 20AH Nete 2 RMIDH20L RMIDH20 R - J y 0000H
FO4E3H RMIDH20H - R
FO4E4H | CAN receive rule entry register 27AL Note? GAFLIDL27L GAFLIDL27 R/W - \ v 0000H
FO4E5H GAFLIDL27H - \
FO4E4H | CAN receive buffer register 20BL Not¢2 RMTS20L RMTS20 R - \ v 0000H
FO4E5H RMTS20H - J
FO4E6H | CAN receive rule entry register 27AH Nete! GAFLIDH27L | GAFLIDH27 R/W - \ N 0000H
FO4E7H GAFLIDH27H - R
FO4E6H | CAN receive buffer register 20BH Note2 RMPTR20L RMPTR20 R - \ v 0000H
FO4E7H RMPTR20H - <
FO4E8H | CAN receive rule entry register 27BL Note! GAFLML27L GAFLML27 R/W - \ N 0000H
FO4E9H GAFLML27H - J
FO4E8H | CAN receive buffer register 20CL Note 2 RMDF020L RMDF020 R - J V 0000H
FO4E9H RMDF020H - \
FO4EAH | CAN receive rule entry register 27BH Nete! GAFLMH27L GAFLMH27 R/W - \ v 0000H
FO4EBH GAFLMH27H - \
FO4EAH | CAN receive buffer register 20CH Nete2 RMDF120L RMDF120 R - \ v 0000H
FO4EBH RMDF120H - J
FO4ECH | CAN receive rule entry register 27CL Nete! GAFLPL27L GAFLPL27 R/W - \ v 0000H
FO4EDH GAFLPL27H - <
FO4ECH | CAN receive buffer register 20DL Note2 RMDF220L RMDF220 R - \ v 0000H
FO4EDH RMDF220H - \
FO4EEH | CAN receive rule entry register 27CH Note! GAFLPH27L GAFLPH27 R/W - \ N 0000H
FO4EFH GAFLPH27H - J
FO4EEH | CAN receive buffer register 20DH Nete 2 RMDF320L RMDF320 R - J y 0000H
FO4EFH RMDF320H - <
FO4FOH CAN receive rule entry register 28AL Notel GAFLIDL28L GAFLIDL28 R/W - \ v 0000H
FO4F1H GAFLIDL28H - N
FO4FOH | CAN receive buffer register 21AL Note2 RMIDL21L RMIDL21 R - J y 0000H
FO4F1H RMIDL21H - J
Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test
register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (32/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet
FO4F2H CAN receive rule entry register 28AH Note1 GAFLIDH28L | GAFLIDH28 R/W - \ N 0000H
FO4F3H GAFLIDH28H - J
FO4F2H | CAN receive buffer register 21AH Note2 RMIDH21L RMIDH21 R - \ v 0000H
FO4F3H RMIDH21H - v
FO4F4H CAN receive rule entry register 28BL Note 1 GAFLML28L GAFLML28 R/W - \/ N 0000H
FO4F5H GAFLML28H - J
FO4F4H | CAN receive buffer register 21BL Not¢2 RMTS21L RMTS21 R - S N 0000H
FO4F5H RMTS21H - J
FO4F6H | CAN receive rule entry register 28BH Nete! GAFLMH28L | GAFLMH28 R/W - \ v 0000H
FO4F7H GAFLMH28H - N
FO4F6H | CAN receive buffer register 21BH Note2 RMPTR21L RMPTR21 R - \ v 0000H
FO4F7H RMPTR21H - J
FO4F8H | CAN receive rule entry register 28CL Note ! GAFLPL28L GAFLPL28 R/W - \ v 0000H
FO4F9H GAFLPL28H - v
FO4F8H | CAN receive buffer register 21CL Nete2 RMDF021L RMDF021 R - < v 0000H
FO4F9H RMDF021H - v
FO4FAH | CAN receive rule entry register 28CH Note1 GAFLPH28L GAFLPH28 R/W - \ v 0000H
FO4FBH GAFLPH28H - J
FO4FAH | CAN receive buffer register 21CH Nte 2 RMDF121L RMDF121 R - J y 0000H
FO4FBH RMDF121H - J
FO4FCH | CAN receive rule entry register 29AL Note® GAFLIDL29L | GAFLIDL29 R/W - R v 0000H
FO4FDH GAFLIDL29H - N
FO4FCH | CAN receive buffer register 21DL Note2 RMDF221L RMDF221 R - \ v 0000H
FO4FDH RMDF221H - J
FO4FEH | CAN receive rule entry register 29AH Nete ! GAFLIDH29L | GAFLIDH29 R/W - \ N 0000H
FO4FFH GAFLIDH29H - v
FO4FEH | CAN receive buffer register 21DH Nte 2 RMDF321L RMDF321 R - \ v 0000H
FO4FFH RMDF321H - v
FO500H CAN receive rule entry register 29BL Note 1 GAFLML29L GAFLML29 R/W - S N 0000H
FO501H GAFLML29H - J
FO500H | CAN receive buffer register 22AL Note 2 RMIDL22L RMIDL22 R - J y 0000H
FO501H RMIDL22H - J
F0502H | CAN receive rule entry register 29BH Nete! GAFLMH29L | GAFLMH29 R/W - \ v 0000H
FO503H GAFLMH29H - \
FO502H CAN receive buffer register 22AH Note2 RMIDH22L RMIDH22 R - \ v 0000H
FO503H RMIDH22H - J
F0504H CAN receive rule entry register 29CL Nete ! GAFLPL29L GAFLPL29 R/W - \ N 0000H
FO505H GAFLPL29H - J
F0504H | CAN receive buffer register 22BL Note 2 RMTS22L RMTS22 R - \ v 0000H
FO505H RMTS22H - \
FO506H CAN receive rule entry register 29CH Note! GAFLPH29L GAFLPH29 R/W - S N 0000H
FO507H GAFLPH29H - J
Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test
register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (33/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

F0506H | CAN receive buffer register 22BH Note 2 RMPTR22L RMPTR22 R - J y 0000H
FO507H RMPTR22H - J

FO508H CAN receive rule entry register 30AL Note! GAFLIDL30L GAFLIDL30 R/W - \ N 0000H
FO509H GAFLIDL30H - R

FO508H CAN receive buffer register 22CL Nete2 RMDF022L RMDF022 R — S N 0000H
FO509H RMDF022H - <

FO50AH | CAN receive rule entry register 30AH Nete! GAFLIDH30L | GAFLIDH30 R/W - \ N 0000H
FO50BH GAFLIDH30H - J

FO50AH | CAN receive buffer register 22CH Note 2 RMDF122L RMDF122 R - \ N 0000H
FO50BH RMDF122H - <

FO50CH | CAN receive rule entry register 30BL Not¢! GAFLML30L GAFLML30 R/W - \/ N 0000H
FO50DH GAFLML30H - \

FO50CH | CAN receive buffer register 22DL Note 2 RMDF222L RMDF222 R - \ v 0000H
FO50DH RMDF222H - J

FO50EH | CAN receive rule entry register 30BH Nete ! GAFLMH30L GAFLMH30 R/W - \ N 0000H
FO50FH GAFLMH30H - <

FO50EH | CAN receive buffer register 22DH Nte 2 RMDF322L RMDF322 R - \ v 0000H
FO50FH RMDF322H - \

F0510H CAN receive rule entry register 30CL Nete? GAFLPL30L GAFLPL30 R/W - \ N 0000H
FO511H GAFLPL30H - J

FO0510H | CAN receive buffer register 23AL Note 2 RMIDL23L RMIDL23 R - J V 0000H
FO511H RMIDL23H - \

FO0512H CAN receive rule entry register 30CH Note! GAFLPH30L GAFLPH30 R/W - S N 0000H
FO513H GAFLPH30H - \

F0512H | CAN receive buffer register 23AH Note2 RMIDH23L RMIDH23 R - J y 0000H
FO0513H RMIDH23H - J

FO0514H CAN receive rule entry register 31AL Note! GAFLIDL31L GAFLIDL31 R/W - \ N 0000H
F0515H GAFLIDL31H - R

F0514H CAN receive buffer register 23BL Note 2 RMTS23L RMTS23 R - \ v 0000H
FO515H RMTS23H - \

F0516H CAN receive rule entry register 31AH Note1 GAFLIDH31L | GAFLIDH31 R/W - \ N 0000H
FO0517H GAFLIDH31H - J

F0516H | CAN receive buffer register 23BH Nete 2 RMPTR23L RMPTR23 R - J v 0000H
FO0517H RMPTR23H - <

F0518H CAN receive rule entry register 31BL Notel GAFLML31L GAFLML31 R/W - \ v 0000H
FO519H GAFLML31H - \

F0518H CAN receive buffer register 23CL Note 2 RMDFO023L RMDF023 R - \ v 0000H
FO519H RMDF023H - J

FO51AH | CAN receive rule entry register 31BH Nete! GAFLMH31L GAFLMH31 R/W - \ N 0000H
F051BH GAFLMH31H - \

FO51AH | CAN receive buffer register 23CH Note 2 RMDF123L RMDF123 R - \ v 0000H
FO51BH RMDF123H - \

FO51CH | CAN receive rule entry register 31CL Netet GAFLPL31L GAFLPL31 R/W - \ N 0000H
F051DH GAFLPL31H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (34/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet
FO051CH | CAN receive buffer register 23DL Note 2 RMDF223L RMDF223 R - \ v 0000H
FO051DH RMDF223H - J
FO51EH | CAN receive rule entry register 31CH Notel GAFLPH31L GAFLPH31 R/W - S N 0000H
FO51FH GAFLPH31H - <
FO51EH | CAN receive buffer register 23DH Nte 2 RMDF323L RMDF323 R - \ v 0000H
FO51FH RMDF323H - \
F0520H CAN receive rule entry register 32AL Note! GAFLIDL32L | GAFLIDL32 R/W - \ N 0000H
F0521H GAFLIDL32H - J
F0520H | CAN receive buffer register 24AL Note 2 RMIDL24L RMIDL24 R - J y 0000H
F0521H RMIDL24H - <
F0522H CAN receive rule entry register 32AH Note GAFLIDH32L | GAFLIDH32 R/W - \ v 0000H
F0523H GAFLIDH32H - \
F0522H | CAN receive buffer register 24AH Note2 RMIDH24L RMIDH24 R - J y 0000H
F0523H RMIDH24H - J
F0524H CAN receive rule entry register 32BL Note! GAFLML32L GAFLML32 R/W - \ N 0000H
F0525H GAFLML32H - R
F0524H CAN receive buffer register 24BL Note 2 RMTS24L RMTS24 R - \ v 0000H
F0525H RMTS24H - \
F0526H CAN receive rule entry register 32BH Note® GAFLMH32L | GAFLMH32 R/W - \ N 0000H
F0527H GAFLMH32H - J
F0526H | CAN receive buffer register 24BH Nete 2 RMPTR24L RMPTR24 R - J y 0000H
F0527H RMPTR24H - \
F0528H CAN receive rule entry register 32CL Note? GAFLPL32L GAFLPL32 R/W - \ v 0000H
F0529H GAFLPL32H - \
F0528H CAN receive buffer register 24CL Note 2 RMDFO024L RMDF024 R - \ v 0000H
F0529H RMDF024H - J
FO52AH | CAN receive rule entry register 32CH Note1 GAFLPH32L GAFLPH32 R/W - S N 0000H
F052BH GAFLPH32H - R
F052AH | CAN receive buffer register 24CH Note 2 RMDF124L RMDF124 R - \ v 0000H
FO52BH RMDF124H - \
FO52CH | CAN receive rule entry register 33AL Note! GAFLIDL33L | GAFLIDL33 R/W - \ N 0000H
F052DH GAFLIDL33H - J
F052CH | CAN receive buffer register 24DL Nete2 RMDF224L RMDF224 R - J y 0000H
F052DH RMDF224H - <
FO52EH | CAN receive rule entry register 33AH Nete! GAFLIDH33L | GAFLIDH33 R/W - \ v 0000H
FO52FH GAFLIDH33H - \
FO52EH | CAN receive buffer register 24DH Note2 RMDF324L RMDF324 R - J y 0000H
FO52FH RMDF324H - J
FO530H CAN receive rule entry register 33BL Note! GAFLML33L GAFLML33 R/W - \ N 0000H
FO0531H GAFLML33H - R
FO530H CAN receive buffer register 25AL Note 2 RMIDL25L RMIDL25 R - \ v 0000H
FO531H RMIDL25H - \
F0532H CAN receive rule entry register 33BH Note® GAFLMH33L | GAFLMH33 R/W - \ N 0000H
FO533H GAFLMH33H - J
Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test
register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (35/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

F0532H | CAN receive buffer register 25AH Note2 RMIDH25L RMIDH25 R - J y 0000H
FO533H RMIDH25H - J

F0534H CAN receive rule entry register 33CL Nete? GAFLPL33L GAFLPL33 R/W - \ N 0000H
F0535H GAFLPL33H - \

F0534H CAN receive buffer register 25BL Not¢2 RMTS25L RMTS25 R - S N 0000H
FO0535H RMTS25H - \

F0536H CAN receive rule entry register 33CH Note! GAFLPH33L GAFLPH33 R/W - \ N 0000H
FO537H GAFLPH33H - J

F0536H | CAN receive buffer register 25BH Nete 2 RMPTR25L RMPTR25 R - J y 0000H
FO537H RMPTR25H - <

FO538H CAN receive rule entry register 34AL Note1 GAFLIDL34L GAFLIDL34 R/W - \/ N 0000H
FO539H GAFLIDL34H - \

F0538H CAN receive buffer register 25CL Note 2 RMDFO025L RMDF025 R - \ v 0000H
FO539H RMDF025H - J

FO53AH | CAN receive rule entry register 34AH Nete! GAFLIDH34L | GAFLIDH34 R/W - \ N 0000H
FO53BH GAFLIDH34H - R

FO53AH CAN receive buffer register 25CH Note 2 RMDF125L RMDF125 R — S N 0000H
FO53BH RMDF125H - \

FO53CH | CAN receive rule entry register 34BL Note® GAFLML34L GAFLML34 R/W - \ N 0000H
FO53DH GAFLML34H - J

FO053CH | CAN receive buffer register 25DL Note 2 RMDF225L RMDF225 R - J V 0000H
FO53DH RMDF225H - \

FO53EH CAN receive rule entry register 34BH Note 1 GAFLMH34L GAFLMH34 R/W — S N 0000H
FO53FH GAFLMH34H - \

FO53EH | CAN receive buffer register 25DH Note2 RMDF325L RMDF325 R - J y 0000H
FO53FH RMDF325H - J

F0540H CAN receive rule entry register 34CL Nete! GAFLPL34L GAFLPL34 R/W - \/ N 0000H
FO0541H GAFLPL34H - \

F0540H CAN receive buffer register 26AL Note 2 RMIDL26L RMIDL26 R - \ v 0000H
FO541H RMIDL26H - \

F0542H CAN receive rule entry register 34CH Note! GAFLPH34L GAFLPH34 R/W - \ N 0000H
F0543H GAFLPH34H - J

F0542H | CAN receive buffer register 26AH Nete 2 RMIDH26L RMIDH26 R - J v 0000H
F0543H RMIDH26H - R

F0544H CAN receive rule entry register 35AL Note 1 GAFLIDL35L GAFLIDL35 R/W - S N 0000H
FO545H GAFLIDL35H - \

F0544H CAN receive buffer register 26BL N°te 2 RMTS26L RMTS26 R - \ v 0000H
F0545H RMTS26H - J

FO0546H CAN receive rule entry register 35AH Note1 GAFLIDH35L | GAFLIDH35 R/W - \ N 0000H
FO0547H GAFLIDH35H - <

FO0546H CAN receive buffer register 26BH Note 2 RMPTR26L RMPTR26 R — \ N 0000H
FO547H RMPTR26H - \

F0548H CAN receive rule entry register 35BL Note* GAFLML35L GAFLML35 R/W - \ N 0000H
FO0549H GAFLML35H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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Table 3-6. Extended SFR (2nd SFR) List (36/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

F0548H CAN receive buffer register 26CL Note 2 RMDFO026L RMDF026 R - \ v 0000H
FO549H RMDF026H - J

FO54AH | CAN receive rule entry register 35BH Nete ! GAFLMH35L GAFLMH35 R/W - \ N 0000H
FO54BH GAFLMH35H - \

FO054AH | CAN receive buffer register 26CH Note 2 RMDF126L RMDF126 R - \ v 0000H
FO54BH RMDF126H - \

F054CH | CAN receive rule entry register 35CL Netet GAFLPL35L GAFLPL35 R/W - \ N 0000H
FO54DH GAFLPL35H - J

F054CH | CAN receive buffer register 26DL Note2 RMDF226L RMDF226 R - J y 0000H
FO54DH RMDF226H - <

FO54EH | CAN receive rule entry register 35CH Notel GAFLPH35L GAFLPH35 R/W - S N 0000H
FO54FH GAFLPH35H - N

FO54EH | CAN receive buffer register 26DH Note2 RMDF326L RMDF326 R - J y 0000H
FO54FH RMDF326H - J

FO550H CAN receive rule entry register 36AL Note! GAFLIDL36L GAFLIDL36 R/W - \ N 0000H
FO551H GAFLIDL36H - R

FO550H CAN receive buffer register 27AL Note 2 RMIDL27L RMIDL27 R - \ v 0000H
FO551H RMIDL27H - \

F0552H CAN receive rule entry register 36AH Note GAFLIDH36L | GAFLIDH36 R/W - \ N 0000H
FO553H GAFLIDH36H - J

F0552H | CAN receive buffer register 27AH Nete2 RMIDH27L RMIDH27 R - J y 0000H
FO553H RMIDH27H - R

FO0554H CAN receive rule entry register 36BL Not¢ 1 GAFLML36L GAFLML36 R/W - S N 0000H
FO0555H GAFLML36H - \

F0554H CAN receive buffer register 27BL Note 2 RMTS27L RMTS27 R - \ v 0000H
F0555H RMTS27H - J

FO0556H CAN receive rule entry register 36BH Not¢1 GAFLMH36L GAFLMH36 R/W - \ N 0000H
FO557H GAFLMH36H - <

FO556H CAN receive buffer register 27BH Note2 RMPTR27L RMPTR27 R - \ v 0000H
F0557H RMPTR27H - J

F0558H CAN receive rule entry register 36CL Nete ! GAFLPL36L GAFLPL36 R/W - \ N 0000H
FO559H GAFLPL36H - J

F0558H | CAN receive buffer register 27CL Note2 RMDF027L RMDF027 R - J y 0000H
FO559H RMDF027H - R

FO55AH | CAN receive rule entry register 36CH Note® GAFLPH36L GAFLPH36 R/W - J \/ 0000H
FO55BH GAFLPH36H - \

FO055AH | CAN receive buffer register 27CH Note2 RMDF127L RMDF127 R - \ v 0000H
FO55BH RMDF127H - J

FO55CH | CAN receive rule entry register 37AL Note! GAFLIDL37L | GAFLIDL37 R/W - \ N 0000H
FO55DH GAFLIDL37H - <

FO55CH | CAN receive buffer register 27DL Note2 RMDF227L RMDF227 R - \ v 0000H
FO55DH RMDF227H - \

FO55EH | CAN receive rule entry register 37AH Nete? GAFLIDH37L | GAFLIDH37 R/W - \ N 0000H
FO55FH GAFLIDH37H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.
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Table 3-6. Extended SFR (2nd SFR) List (37/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

FO55EH | CAN receive buffer register 27DH Note2 RMDF327L RMDF327 R - J y 0000H
FO55FH RMDF327H - J

FO560H CAN receive rule entry register 37BL Note! GAFLML37L GAFLML37 R/W - \ N 0000H
FO0561H GAFLML37H - R

FO560H CAN receive buffer register 28AL Note 2 RMIDL28L RMIDL28 R - \ v 0000H
FO561H RMIDL28H - \

F0562H CAN receive rule entry register 37BH Note® GAFLMH37L | GAFLMH37 R/W - \ N 0000H
FO0563H GAFLMH37H - J

F0562H | CAN receive buffer register 28AH Nete 2 RMIDH28L RMIDH28 R - J y 0000H
FO0563H RMIDH28H - R

FO0564H CAN receive rule entry register 37CL Nete ! GAFLPL37L GAFLPL37 R/W — \/ N 0000H
F0565H GAFLPL37H - \

F0564H CAN receive buffer register 28BL Note 2 RMTS28L RMTS28 R - \ v 0000H
F0565H RMTS28H - J

F0566H CAN receive rule entry register 37CH Note1 GAFLPH37L GAFLPH37 R/W - S N 0000H
FO567H GAFLPH37H - <

FO566H CAN receive buffer register 28BH Note 2 RMPTR28L RMPTR28 R — \ N 0000H
FO567H RMPTR28H - \

F0568H CAN receive rule entry register 38AL Note! GAFLIDL38L | GAFLIDL38 R/W - \ N 0000H
FO569H GAFLIDL38H - J

F0568H | CAN receive buffer register 28CL Note 2 RMDF028L RMDF028 R - J V 0000H
FO569H RMDF028H - R

FO56AH | CAN receive rule entry register 38AH Nete ! GAFLIDH38L | GAFLIDH38 R/W - S N 0000H
FO56BH GAFLIDH38H - \

FO56AH | CAN receive buffer register 28CH Note2 RMDF128L RMDF128 R - \ v 0000H
FO056BH RMDF128H - J

FO56CH | CAN receive rule entry register 38BL Note! GAFLML38L GAFLML38 R/W - \ N 0000H
FO56DH GAFLML38H - <

FO56CH | CAN receive buffer register 28DL Note 2 RMDF228L RMDF228 R — \ N 0000H
FO56DH RMDF228H - \

FO56EH | CAN receive rule entry register 38BH Nete ! GAFLMH38L | GAFLMH38 R/W - \ N 0000H
FO56FH GAFLMH38H - J

FO56EH | CAN receive buffer register 28DH Nt 2 RMDF328L RMDF328 R - J y 0000H
FO56FH RMDF328H - <

F0570H | CAN receive rule entry register 38CL Note! GAFLPL38L GAFLPL38 R/W - \ v 0000H
FO571H GAFLPL38H - \

F0570H | CAN receive buffer register 29AL Note2 RMIDL29L RMIDL29 R - J y 0000H
FO571H RMIDL29H - J

FO572H CAN receive rule entry register 38CH Note1 GAFLPH38L GAFLPH38 R/W - S N 0000H
FO573H GAFLPH38H - <

FO572H CAN receive buffer register 29AH Note2 RMIDH29L RMIDH29 R - \ v 0000H
FO573H RMIDH29H - \

FO574H CAN receive rule entry register 39AL Note! GAFLIDL39L | GAFLIDL39 R/W - \ N 0000H
FO575H GAFLIDL39H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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Table 3-6. Extended SFR (2nd SFR) List (38/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

FO574H CAN receive buffer register 29BL Note 2 RMTS29L RMTS29 R - \ v 0000H
FO575H RMTS29H - J

FO576H CAN receive rule entry register 39AH Note GAFLIDH39L | GAFLIDH39 R/W - \ N 0000H
FO577H GAFLIDH39H - <

FO576H CAN receive buffer register 29BH Note 2 RMPTR29L RMPTR29 R - \ v 0000H
FO577H RMPTR29H - \

FO578H CAN receive rule entry register 39BL Note! GAFLML39L GAFLML39 R/W - \ N 0000H
FO579H GAFLML39H - J

F0578H | CAN receive buffer register 29CL Nete2 RMDF029L RMDF029 R - J y 0000H
FO579H RMDF029H - R

FO57AH | CAN receive rule entry register 39BH Mote1 | GAFLMH39L | GAFLMH39 R/W - S N 0000H
FO57BH GAFLMH39H - \

FO57AH | CAN receive buffer register 29CH Nete2 RMDF129L RMDF129 R - \ v 0000H
FO57BH RMDF129H - J

FO57CH | CAN receive rule entry register 39CL Nete ! GAFLPL39L GAFLPL39 R/W - \ N 0000H
FO57DH GAFLPL39H - R

F057CH | CAN receive buffer register 29DL Note 2 RMDF229L RMDF229 R - \ v 0000H
FO57DH RMDF229H - \

FO57EH | CAN receive rule entry register 39CH Note! GAFLPH39L GAFLPH39 R/W - \ N 0000H
FO57FH GAFLPH39H - J

FO57EH | CAN receive buffer register 29DH Nete 2 RMDF329L RMDF329 R - J y 0000H
FO57FH RMDF329H - \

F0580H | CAN RAM test register 0 Note! RPGACCOL RPGACCO R/W - \ v 0000H
FO581H RPGACCOH - <

F0580H | CAN receive buffer register 30AL Not¢2 RMIDL30L RMIDL30 R - J y 0000H
FO581H RMIDL30H - J

F0582H | CAN RAM test register 1 Note! RPGACC1L RPGACC1 R/W - J y 0000H
FO583H RPGACC1H - R

F0582H CAN receive buffer register 30AH Note 2 RMIDH30L RMIDH30 R — \ N 0000H
FO583H RMIDH30H - \

F0584H | CAN RAM test register 2 Notet RPGACC2L RPGACC2 R/IW - J y 0000H
F0585H RPGACC2H - J

F0584H CAN receive buffer register 30BL Nt 2 RMTS30L RMTS30 R - S N 0000H
FO585H RMTS30H - <

F0586H | CAN RAM test register 3 Note! RPGACC3L RPGACC3 R/W - \ v 0000H
FO587H RPGACC3H - \

F0586H | CAN receive buffer register 30BH Note2 RMPTR30L RMPTR30 R - J y 0000H
FO587H RMPTR30H - J

F0588H | CAN RAM test register 4 Note! RPGACCA4L RPGACC4 RwW - J y 0000H
FO589H RPGACC4H - R

FO0588H CAN receive buffer register 30CL Nete2 RMDFO30L RMDF030 R - \ N 0000H
FO589H RMDF030H - \

FO58AH | CAN RAM test register 5 Note* RPGACCS5L RPGACC5 R/IW - J y 0000H
F058BH RPGACC5H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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Table 3-6. Extended SFR (2nd SFR) List (39/52)

Address Special Function Register (2nd SFR) Symbol R/W Manipulable Bit Range After
Name 1-bit | 8bit | 16bit | reset
FO58AH CAN receive buffer register 30CH Note2 RMDF130L RMDF130 R - \ N 0000H
F058BH RMDF130H - \
FO58CH CAN RAM test register 6 Note 1 RPGACC6L RPGACC6 R/W - R N 0000H
FO58DH RPGACC6H - \
FO58CH CAN receive buffer register 30DL Note2 RMDF230L RMDF230 R - J V 0000H
FO58DH RMDF230H - \
FO58EH CAN RAM test register 7 Note 1 RPGACCT7L RPGACC7 R/W - \ N 0000H
FO58FH RPGACCT7H - \
FO58EH CAN receive buffer register 30DH Note 2 RMDF330L RMDF330 R - N N 0000H
FO58FH RMDF330H - \
FO590H CAN RAM test register 8 Note1 RPGACCSL RPGACC8 R/W - \ v 0000H
FO591H RPGACC8H - \
FO590H CAN receive buffer register 31AL Note2 RMIDL31L RMIDL31 R - \ v 0000H
FO591H RMIDL31H - \
FO592H CAN RAM test register 9 Note1 RPGACCIL RPGACC9 R/W - R N 0000H
FO593H RPGACC9H - v
FO0592H CAN receive buffer register 31AH Nete2 RMIDH31L RMIDH31 R — S N 0000H
FO593H RMIDH31H - \
F0594H CAN RAM test register 10 Note RPGACC10L | RPGACC10 | R/W - \ N 0000H
F0595H RPGACC10H - S
FO594H CAN receive buffer register 31BL Nete2 RMTS31L RMTS31 R - N N 0000H
FO595H RMTS31H - \
F0596H CAN RAM test register 11 Note1 RPGACC11L | RPGACC11 RIW - J V 0000H
FO597H RPGACC11H - \
F0596H CAN receive buffer register 31BH "ete2 RMPTR31L RMPTR31 R - \ v 0000H
FO597H RMPTR31H - \
FO598H CAN RAM test register 12 Note RPGACC12L | RPGACC12 | R/W - N N 0000H
FO599H RPGACC12H - R
F0598H CAN receive buffer register 31CL Note2 RMDF031L RMDF031 R - J V 0000H
FO599H RMDFO031H - S
FO59AH CAN RAM test register 13 Note RPGACC13L | RPGACC13 | R/W - \ N 0000H
FO59BH RPGACC13H - \
FO59AH CAN receive buffer register 31CH Note2 RMDF131L RMDF131 R - N N 0000H
FO59BH RMDF131H - \
FO59CH CAN RAM test register 14 Note1 RPGACC14L | RPGACC14 | R/W - J V 0000H
FO59DH RPGACC14H - \
FO59CH CAN receive buffer register 31DL "°te2 RMDF231L RMDF231 R - \ N 0000H
FO59DH RMDF231H - \
FO59EH CAN RAM test register 15 Note ! RPGACC15L | RPGACC15 | R/W - \ N 0000H
FO59FH RPGACC15H - \
FO59EH CAN receive buffer register 31DH Note2 RMDF331L RMDF331 R — S N 0000H
FO59FH RMDF331H - \
FO5A0H CAN RAM test register 16 Note RPGACC16L | RPGACC16 | R/W - \ N 0000H
FO5A1H RPGACC16H - \

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the
RPAGE bit in the GRWCR register to 1.
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Table 3-6. Extended SFR (2nd SFR) List (40/52)

Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1-bit | 8bit | 16bit | et

FO5A0H CAN receive FIFO access register OAL RFIDLOL RFIDLO R - \ N 0000H
FOSATH | " RFIDLOH - N

FO5A2H CAN RAM test register 17 Nete? RPGACC17L | RPGACC17 R/W - \ N 0000H
FO5A3H RPGACC17H - \

FO5A2H CAN receive FIFO access register 0AH "¢ | RFIDHOL RFIDHO R - \ v 0000H
FO5A3H ’ RFIDHOH — S

FO5A4H CAN RAM test register 18 Note? RPGACC18L | RPGACC18 R/W - \ N 0000H
FO5A5H RPGACC18H - J

FO5A4H CAN receive FIFO access register OBL RFTSOL RFTSO R - R v 0000H
FOSASH | " RFTSOH _ N

FO5A6H | CAN RAM test register 19 Nete? RPGACC19L | RPGACC19 | RW - \ v 0000H
FO5A7H RPGACC19H - J

FO5A6H CAN receive FIFO access register 0BH "°** | RFPTROL RFPTRO R - \ v 0000H
FO5A7H ’ RFPTROH - \

FO5A8H CAN RAM test register 20 Nete? RPGACC20L | RPGACC20 R/W - \ N 0000H
FO5A9H RPGACC20H - \

FO5A8H CAN receive FIFO access register 0CL RFDFOOL RFDF00 R - \ N 0000H
FOSAOH | RFDFO0H - N

FOS5AAH CAN RAM test register 21 Note! RPGACC21L | RPGACC21 R/W - \ N 0000H
FO5ABH RPGACC21H - J

FO5AAH CAN receive FIFO access register OCH 2 | RFDF10L RFDF10 R - \ v 0000H
FO5ABH RFDF10H - \

FO5ACH CAN RAM test register 22 Note RPGACC22L | RPGACC22 R/W — \ N 0000H
FO5ADH RPGACC22H - J

FO5ACH CAN receive FIFO access register 0DL N°*¢2 | RFDF20L RFDF20 R - \ N 0000H
FO5ADH RFDF20H - \

FO5AEH CAN RAM test register 23 Note RPGACC23L | RPGACC23 R/W - \ \/ 0000H
FO5AFH RPGACC23H - \

FO5AEH CAN receive FIFO access register 0ODH €2 | RFDF30L RFDF30 R - S N 0000H
FO5AFH RFDF30H — S

FO5BOH CAN RAM test register 24 Note! RPGACC24L | RPGACC24 R/W - S N 0000H
FO5B1H RPGACC24H - J

FO5BOH CAN receive FIFO access register 1AL Nt¢2 | RFIDL1L RFIDLA1 R - < v 0000H
FO5B1H RFIDL1H - \

FO5B2H | CAN RAM test register 25 Nete RPGACC25L | RPGACC25 | RW - \ v 0000H
FO5B3H RPGACC25H - J

FO5B2H CAN receive FIFO access register 1AH N2 | RFIDH1L RFIDH1 R - \ N 0000H
FO5B3H RFIDH1H - \/

FO5B4H CAN RAM test register 26 Note ! RPGACC26L | RPGACC26 R/W — \ N 0000H
FO5B5H RPGACC26H - \

FO5B4H CAN receive FIFO access register 1BL Nt¢2 | RFTS1L RFTS1 R - S N 0000H
FO5B5H RFTS1H - J

FO5B6H CAN RAM test register 27 Note! RPGACC27L | RPGACC27 R/W - \ N 0000H
FO5B7H RPGACC27H - J

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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Table 3-6. Extended SFR (2nd SFR) List (41/52)

Address | Special Function Register (2™ SFR) Name Symbol R/W Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

FO5B6H | CAN receive FIFO access register 1BH "2 | RFPTR1L RFPTR1 R - \ N 0000H
FO5B7H RFPTR1H - \

FO5B8H | CAN RAM test register 28 Note ! RPGACC28L | RPGACC28 R/W - \ v 0000H
FO5B9H RPGACC28H - <

FO5B8H | CAN receive FIFO access register 1CL N°¢2 | RFDFO1L RFDFO1 R - \ N 0000H
FO5B9H RFDFO1H - J

FO5BAH | CAN RAM test register 29 Note? RPGACC29L | RPGACC29 R/W - J v 0000H
FO5BBH RPGACC29H - \

FO5BAH | CAN receive FIFO access register 1CH M2 | RFDF11L RFDF11 R - \ v 0000H
FO5BBH RFDF11H - <

FO5BCH | CAN RAM test register 30 Note? RPGACC30L | RPGACC30 R/W - J y 0000H
FO5BDH RPGACC30H - J

FO5BCH | CAN receive FIFO access register 1DL "2 | RFDF21L RFDF21 R - N N 0000H
FO5BDH RFDF21H - \

FO5BEH | CAN RAM test register 31 Note? RPGACC31L | RPGACC31 R/W - \ v 0000H
FO5BFH RPGACC31H - \

FO5BEH | CAN receive FIFO access register 1DH N¢2 | RFDF31L RFDF31 R - \ N 0000H
FO5BFH RFDF31H - J

FO5COH | CAN RAM test register 32 Note? RPGACC32L | RPGACC32 R/W - J v 0000H
FO5C1H RPGACC32H - \

FO5COH | CAN receive FIFO access register 2AL N°t¢2 | RFIDL2L RFIDL2 R - \ v 0000H
FO5C1H RFIDL2H - \

FO5C2H | CAN RAM test register 33 Note? RPGACC33L | RPGACC33 R/W - J y 0000H
FO5C3H RPGACC33H - J

FO5C2H | CAN receive FIFO access register 2AH N°t¢ | RFIDH2L RFIDH2 R - \ N 0000H
FO5C3H | RFIDH2H - \

FO5C4H | CAN RAM test register 34 Note? RPGACC34L | RPGACC34 R/W - \ v 0000H
FO5C5H RPGACC34H - \

FO5C4H | CAN receive FIFO access register 2BL N°t¢2 | RFTS2L RFTS2 R - \ N 0000H
FO5C5H RFTS2H - V

FO5C6H | CAN RAM test register 35 Note? RPGACC35L | RPGACC35 R/W - J v 0000H
FO5C7H RPGACC35H - \

FO5C6H | CAN receive FIFO access register 2BH ¢ | RFPTR2L RFPTR2 R - < v 0000H
FOSC7H | RFPTR2H - N

FO5C8H | CAN RAM test register 36 Note? RPGACC36L | RPGACC36 R/W - J y 0000H
FO5C9H RPGACC36H - v

FO5C8H | CAN receive FIFO access register 2CL N°¢2 | RFDF0O2L RFDF02 R - \ N 0000H
FO5C9H RFDFO02H - <

FO5CAH | CAN RAM test register 37 Note? RPGACC37L | RPGACC37 R/W - \ v 0000H
FO5CBH RPGACC37H - \

FO5CAH | CAN receive FIFO access register 2CH "¢ | RFDF12L RFDF12 R - \ v 0000H
FOSCBH |~ RFDF12H - N

FO5CCH | CAN RAM test register 38 Note? RPGACC38L | RPGACC38 R/W - J v 0000H
FO5CDH RPGACC38H - \

Notes 1. These registers are allocated to the RAM window O for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1-bit | 8bit | 16bit | reset

FO5CCH | CAN receive FIFO access register 2DL °¢2 | RFDF22L RFDF22 R - \ N 0000H
FO5CDH RFDF22H - \
FO5CEH | CAN RAM test register 39 Note1 RPGACC39L | RPGACC39 R/W - \ \/ 0000H
FO5CFH RPGACC39H — \
FO5CEH | CAN receive FIFO access register 2DH N°t¢2 | RFDF32L RFDF32 R - \ v 0000H
FO5CFH RFDF32H - J
FO5DOH | CAN RAM test register 40 Note1 RPGACC40L | RPGACC40 R/W - \ N 0000H
FO5D1H RPGACC40H - \
FO5DOH | CAN receive FIFO access register 3AL "°t¢2 | RFIDL3L RFIDL3 R - \ v 0000H
FO5D1H RFIDL3H — \
FO5D2H | CAN RAM test register 41 Note1 RPGACC41L | RPGACC41 R/W - \ N 0000H
FO5D3H RPGACC41H - J
FO5D2H | CAN receive FIFO access register 3AH N°t¢ | RFIDH3L RFIDH3 R - \ N 0000H
FO5D3H ? RFIDH3H - \
FO5D4H | CAN RAM test register 42 Note1 RPGACC42L | RPGACC42 R/W - \ \/ 0000H
FO5D5H RPGACC42H — S
FO5D4H | CAN receive FIFO access register 3BL N°t¢2 | RFTS3L RFTS3 R - \ N 0000H
FO5D5H RFTS3H - V
FO5D6H | CAN RAM test register 43 Note1 RPGACC43L | RPGACC43 R/W - \ N 0000H
FO5D7H RPGACC43H - \
FO5D6H | CAN receive FIFO access register 3BH "¢ | RFPTR3L RFPTR3 R - < v 0000H
FOSD7H |~ RFPTR3H _ N
FO5D8H | CAN RAM test register 44 Note1 RPGACC44L | RPGACC44 R/W - \ N 0000H
FO5D9H RPGACC44H - V
FO5D8H | CAN receive FIFO access register 3CL N°¢2 | RFDFO3L RFDF03 R - \ N 0000H
FO5D9H RFDFO3H - \
FO5DAH | CAN RAM test register 45 Note1 RPGACC45L | RPGACC45 R/W - \ N 0000H
FO5DBH RPGACC45H — S
FO5DAH | CAN receive FIFO access register 3CH N¢2 | RFDF13L RFDF13 R - \ v 0000H
FO5DBH RFDF13H — S
FOS5DCH | CAN RAM test register 46 Note1 RPGACC46L | RPGACC46 R/W - \ N 0000H
FO5DDH RPGACC46H - \
FO5DCH | CAN receive FIFO access register 3DL N°*¢2 | RFDF23L RFDF23 R - \ v 0000H
FO5DDH RFDF23H — S
FOSDEH | CAN RAM test register 47 Note1 RPGACC47L | RPGACC47 R/W - S N 0000H
FO5DFH RPGACC47H - J
FOSDEH | CAN receive FIFO access register 3DH N2 | RFDF33L RFDF33 R - \ N 0000H
FO5DFH RFDF33H - \
FOSEOH | CAN RAM test register 48 Note1 RPGACC48L | RPGACC48 R/W - \ N 0000H
FO5E1H RPGACC48H — S
FO5EOH | CANO transmit/receive FIFO access CFIDLOL CFIDLO R/W - \ N 0000H
FOSE1H | register OAL "¢ CFIDLOH - N
FOS5E2H | CAN RAM test register 49 Note1 RPGACC49L | RPGACC49 R/W - \/ N 0000H
FO5E3H RPGACC49H - \

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.
2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,

transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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Address Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16bit | reSet

FO5E2H | CANO transmit/receive FIFO access register CFIDHOL CFIDHO R/W - \ N 0000H
FOsE3H | OAH ™ CFIDHOH - N

FO5E4H | CAN RAM test register 50 Note! RPGACC50L | RPGACC50 | RIW - R v 0000H
FO5E5H RPGACC50H - <

FO5E4H | CANO transmit/receive FIFO access register CFTSOL CFTSO R - \ N 0000H
FOsE5H | 0BL ™ CFTSOH - N

FO5E6H | CAN RAM test register 51 Nete® RPGACC51L | RPGACC51 | RIW - J v 0000H
FO5E7H RPGACC51H - \

FO5E6H | CANO transmit/receive FIFO access register CFPTROL CFPTRO R/W - \ v 0000H
FosE7H | 0BH ™ CFPTROH - N

FO5E8H | CAN RAM test register 52 Notet RPGACC52L | RPGACC52 | RIW - J y 0000H
FOSE9H RPGACC52H - v

FO5E8H | CANO transmit/receive FIFO access register CFDFOOL CFDFO00 R/W - \/ v 0000H
FosEQH | 0CL ™ CFDFOOH - N

FO5EAH | CAN RAM test register 53 Note! RPGACC53L | RPGACC53 | RIW - R v 0000H
FO5EBH RPGACC53H - \

FO5EAH | CANO transmit/receive FIFO access register CFDF10L CFDF10 R/W - \ N 0000H
FosEBH | 0CH " CFDF10H - N

FO5ECH | CAN RAM test register 54 Netet RPGACC54L | RPGACC54 | RIW - J v 0000H
FO5EDH RPGACC54H - \

FO5ECH | CANO transmit/receive FIFO access register CFDF20L CFDF20 R/W - < v 0000H
FosEDH | 0PL " CFDF20H - N

FO5EEH | CAN RAM test register 55 Note* RPGACC55L | RPGACC55 | RIW - J y 0000H
FOSEFH RPGACC55H - J

FO5EEH | CANO transmit/receive FIFO access register CFDF30L CFDF30 R/W - \/ N 0000H
FOSEFH | 0DH " CFDF30H - N

FO5FOH | CAN RAM test register 56 Note! RPGACC56L | RPGACC56 | RIW - R v 0000H
FO5F1H RPGACC56H - \

FO5FOH | CAN1 transmit/receive FIFO access register CFIDL1L CFIDLA1 R/W - \ N 0000H
FosF1H | TAL ™ CFIDL1H - N

FO5F2H | CAN RAM test register 57 Notet RPGACC57L | RPGACC57 | RIW - J v 0000H
FO5F3H RPGACC57H - \

FO5F2H | CAN1 transmit/receive FIFO access register CFIDH1L CFIDH1 R/W - \ v 0000H
FOSF3H | 1AH ™ CFIDHTH - v

FO5F4H | CAN RAM test register 58 Note* RPGACC58L | RPGACC58 | RIW - J y 0000H
FO5F5H RPGACC58H - v

FO5F4H | CAN1 transmit/receive FIFO access register CFTS1L CFTSH1 R - \ N 0000H
FosF5H | 1BL ™ CFTSH - N

FO5F6H | CAN RAM test register 59 Nete! RPGACC59L | RPGACC59 | RIW - R v 0000H
FOSF7H RPGACC59H - N

FO5F6H | CAN1 transmit/receive FIFO access register CFPTR1L CFPTR1 R/W - \ N 0000H
FosF7H | 1BH ™ CFPTRIH - N

FO5F8H | CAN RAM test register 60 Note* RPGACC60L | RPGACC60 | RIW - J v 0000H
FO5F9H RPGACC60H - \

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1bit | 8bit | 16bit | et
FO5F8H CAN1 transmit/receive FIFO access CFDFO1L CFDFO1 R/W - \ N 0000H
FO5F9H register 1CL Note2 CFDFO1H - J
FO5FAH CAN RAM test register 61 Note RPGACC61L | RPGACC61 R/W - \ N 0000H
FO5FBH RPGACC61H - N
FO5FAH CAN1 transmit/receive FIFO access CFDF11L CFDF11 R/W - \ N 0000H
FOSFBH | register 1CH fote CFDF11H - N
FOSFCH | CAN RAM test register 62 Not¢ RPGACC62L | RPGACC62 R/W - \ N 0000H
FO5FDH RPGACC62H - \
FO5FCH CAN1 transmit/receive FIFO access CFDF21L CFDF21 R/W - \ N 0000H
FOSFDH | register 1DL Moe? CFDF21H - J
FO5FEH CAN RAM test register 63 Not¢* RPGACC6B3L | RPGACC63 R/W - \ N 0000H
FO5FFH RPGACC63H - J
FO5FEH CAN1 transmit/receive FIFO access CFDF31L CFDF31 R/W - \ N 0000H
FO5FFH register 1DH Note 2 CFDF31H - J
FO600H CAN RAM test register 64 Not¢ RPGACC64L | RPGACC64 R/W - \ N 0000H
FO601H RPGACC64H - S
FO600H CANO transmit buffer register OAL Not¢ 2 TMIDLOL TMIDLO R/W - S N 0000H
FO601H TMIDLOH - \
FO602H CAN RAM test register 65 Not¢ RPGACC65L | RPGACC65 R/W - \ N 0000H
FO603H RPGACC65H - \
FO602H CANQO transmit buffer register 0AH Nt 2 TMIDHOL TMIDHO R/W - \ N 0000H
FO603H TMIDHOH - S
F0604H CAN RAM test register 66 Not¢* RPGACC66L | RPGACC66 R/W - \ N 0000H
F0605H RPGACC66H - J
FO606H CAN RAM test register 67 Not¢t RPGACC67L | RPGACC67 R/W - \ N 0000H
FO607H RPGACC67H - \
FO606H CANQO transmit buffer register 0BH Nt 2 TMPTROL TMPTRO R/W - \ N 0000H
FO607H TMPTROH - S
FO608H CAN RAM test register 68 Not¢* RPGACC68L | RPGACC68 R/W - \ N 0000H
FO609H RPGACC68H - J
FO608H CANO transmit buffer register 0CL Note 2 TMDFOOL TMDF00 R/W - \/ N 0000H
FO609H TMDFOOH - \
FO60AH CAN RAM test register 69 Not¢ RPGACC69L | RPGACC69 R/W - \ N 0000H
FO60BH RPGACC69H - \
FO60AH CANO transmit buffer register 0CH Note 2 TMDF10L TMDF10 R/W - \ N 0000H
FO60BH TMDF10H - \
FO60CH CAN RAM test register 70 Not¢ RPGACC70L | RPGACC70 R/W - \ N 0000H
FO60DH RPGACC70H - \
FO60CH CANO transmit buffer register ODL N°te 2 TMDF20L TMDF20 R/W - \ N 0000H
FO60DH TMDF20H - S
FO60EH CAN RAM test register 71 Note RPGACC71L | RPGACCT71 R/W - \ N 0000H
FOB0FH RPGACC71H - J
FO60EH CANO transmit buffer register ODH Note 2 TMDF30L TMDF30 R/W - \/ N 0000H
FO60FH TMDF30H - \

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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1-bit | 8-bit | 16-bit | reset

FO610H | CAN RAM test register 72 Note! RPGACC72L | RPGACC72 | RW - \ N 0000H

FO611H RPGACC72H - N

FO610H | CANO transmit buffer register 1AL Nete2 TMIDL1L TMIDL1 R/W - \ N 0000H

FO611H TMIDL1H - N

FO612H | CAN RAM test register 73 Note! RPGACC73L | RPGACC73 | RW - \ N 0000H

F0613H RPGACC73H - S

FO612H | CANO transmit buffer register 1AH Note 2 TMIDH1L TMIDH1 R/W - \ v 0000H

F0613H TMIDH1H - N

FO614H | CAN RAM test register 74 Note? RPGACC74L | RPGACC74 | RW - \ N 0000H

F0615H RPGACC74H - \

FO616H | CAN RAM test register 75 Note RPGACC75L | RPGACC75 | RW - \ N 0000H

F0617H RPGACC75H - S

FO616H | CANO transmit buffer register 1BH Note 2 TMPTR1L TMPTR1 R/W - \ v 0000H

F0617H TMPTR1H - N

FO618H | CAN RAM test register 76 Note? RPGACC76L | RPGACC76 | R/W - \ N 0000H

FO619H RPGACC76H - \

FO618H | CANO transmit buffer register 1CL Note2 TMDFO1L TMDFO1 R/W - S v 0000H

FOB619H TMDFO1H - J

FOB1AH | CAN RAM test register 77 Note! RPGACC77L | RPGACC77 | RW - \ N 0000H

F061BH RPGACCT77H - N

FOB1AH | CANO transmit buffer register 1CH Nete2 TMDF11L TMDF11 R/W - N N 0000H

F061BH TMDF11H - N

FOB1CH | CAN RAM test register 78 Note! RPGACC78L | RPGACC78 | RW - \ N 0000H

F061DH RPGACC78H - S

FOB1CH | CANO transmit buffer register 1DL Note2 TMDF21L TMDF21 R/W - v N 0000H

F061DH TMDF21H - N

FOB1EH | CAN RAM test register 79 Note? RPGACC79L | RPGACC79 | RW - \ N 0000H

FO61FH RPGACC79H - J

FOB1EH | CANO transmit buffer register 1DH Note2 TMDF31L TMDF31 R/W - \ N 0000H

FOB1FH TMDF31H - \

FO620H | CAN RAM test register 80 Note! RPGACCS80L | RPGACC80 | R/W - \ N 0000H

F0621H RPGACC80H - N

FO620H | CANO transmit buffer register 2AL Nete2 TMIDL2L TMIDL2 R/W - \ N 0000H

F0621H TMIDL2H - N

F0622H | CAN RAM test register 81 Note! RPGACCS81L | RPGACCS81 R/W - S N 0000H

F0623H RPGACC81H - S

F0622H | CANO transmit buffer register 2AH Note 2 TMIDH2L TMIDH2 R/W - \ v 0000H

F0623H TMIDH2H - N

F0624H | CAN RAM test register 82 Note RPGACC82L | RPGACC82 | RW - \ N 0000H

F0625H RPGACC82H - \

F0626H | CAN RAM test register 83 Note! RPGACCS83L | RPGACC83 | RW - \ N 0000H

F0627H RPGACC83H - S

F0626H | CANO transmit buffer register 2BH Note 2 TMPTR2L TMPTR2 R/W - \ v 0000H

F0627H TMPTR2H - N

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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F0628H | CAN RAM test register 84 Note1 RPGACC84L | RPGACC84 | R/W - \ d 0000H

F0629H RPGACC84H - N

F0628H | CANO transmit buffer register 2CL Note2 TMDFO2L TMDF02 R/W - \ \ 0000H

F0629H TMDFO2H - \

FO62AH | CAN RAM test register 85 Note1 RPGACC85L | RPGACC85 | R/W - \ S 0000H

F062BH RPGACC85H - \

FO62AH | CANO transmit buffer register 2CH Nete2 TMDF12L TMDF12 R/W - \ d 0000H

F062BH TMDF12H - N

FO62CH | CAN RAM test register 86 Note1 RPGACC86L | RPGACC86 | R/W - V N 0000H

F062DH RPGACC86H - J

FO62CH | CANO transmit buffer register 2DL Note 2 TMDF22L TMDF22 R/W - \ «/ 0000H

F062DH TMDF22H - J

FO62EH | CAN RAM test register 87 Note1 RPGACCS87L | RPGACC87 | R/W - \ d 0000H

FO62FH RPGACC87H - N

FO62EH | CANO transmit buffer register 2DH Nete2 TMDF32L TMDF32 R/W - N N 0000H

FO62FH TMDF32H - \

FO630H | CAN RAM test register 88 Note1 RPGACC88L | RPGACC88 | R/W - \ S 0000H

F0631H RPGACC88H - \

FOB630H | CANO transmit buffer register 3AL Nete2 TMIDL3L TMIDL3 R/W - \ d 0000H

FO631H TMIDL3H - N

F0632H | CAN RAM test register 89 Note1 RPGACC89L | RPGACC89 | R/W - N N 0000H

F0633H RPGACC89H - J

F0632H | CANO transmit buffer register 3AH Note2 TMIDH3L TMIDH3 R/W - \ «/ 0000H

F0633H TMIDH3H - J

F0634H | CAN RAM test register 90 Note1 RPGACC90L | RPGACC90 | R/W - \ N 0000H

F0635H RPGACC90H - N

F0636H | CAN RAM test register 91 Note1 RPGACC91L | RPGACC91 R/W - N N 0000H

FO637H RPGACC91H - J

F0636H | CANO transmit buffer register 3BH Note2 TMPTR3L TMPTR3 R/W - \ «/ 0000H

F0637H TMPTR3H - J

F0638H | CAN RAM test register 92 Note1 RPGACC92L | RPGACC92 | R/W - \ d 0000H

FO639H RPGACC92H - N

F0638H | CANO transmit buffer register 3CL Note2 TMDFO3L TMDF03 R/W - \ N 0000H

FO639H TMDFO3H - \

FO63AH | CAN RAM test register 93 Note1 RPGACC93L | RPGACC93 | R/W - \ S 0000H

F063BH RPGACC93H - \

FOB3AH | CANO transmit buffer register 3CH Nete2 TMDF13L TMDF13 R/W - \ d 0000H

F063BH TMDF13H - N

FO63CH | CAN RAM test register 94 Note1 RPGACC94L | RPGACC94 | R/W - N N 0000H

FO63DH RPGACC94H - J

FOB3CH | CANO transmit buffer register 3DL Note 2 TMDF23L TMDF23 R/W - \ «/ 0000H

FO63DH TMDF23H - J

FOB3EH | CAN RAM test register 95 Note1 RPGACC95L | RPGACC95 | R/W - \ d 0000H

FOB63FH RPGACC95H - N

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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FO63EH CANO transmit buffer register 3DH Note 2 TMDF33L TMDF33 R/W - \ \/ 0000H
FO63FH TMDF33H - \
F0640H CAN RAM test register 96 Not¢ RPGACC96L | RPGACC96 R/W - v v 0000H
F0641H RPGACC96H - \
FO640H CAN1 transmit buffer register 4AL Not¢2 TMIDL4L TMIDL4 R/W - \ v 0000H
FO641H TMIDL4H - \
F0642H CAN RAM test register 97 Note RPGACC97L | RPGACC97 R/W - \ N 0000H
F0643H RPGACC97H - S
F0642H CAN1 transmit buffer register 4AH Nt 2 TMIDHA4L TMIDH4 R/W - \ v 0000H
F0643H TMIDH4H - \
FO644H CAN RAM test register 98 Note1 RPGACC98L | RPGACC98 R/W - \ v 0000H
F0645H RPGACC98H - J
F0646H CAN RAM test register 99 Note RPGACC99L | RPGACC99 R/W - \ N 0000H
F0647H RPGACC99H - S
F0646H CAN1 transmit buffer register 4BH Nt 2 TMPTRA4L TMPTR4 R/W - \ v 0000H
F0647H TMPTR4H - \
F0648H CAN RAM test register 100 Note! RPGACC100L | RPGACC100 | R/W - \ v 0000H
FO649H RPGACC100H - S
F0648H CAN1 transmit buffer register 4CL Note2 TMDFO04L TMDF04 R/W - \ N 0000H
F0649H TMDF04H - S
FO64AH CAN RAM test register 101 Note1 RPGACC101L | RPGACC101 R/W - \ N 0000H
F064BH RPGACC101H - \
FO64AH CAN1 transmit buffer register 4CH Note 2 TMDF14L TMDF14 R/W - \ v 0000H
F064BH TMDF14H - \
F064CH CAN RAM test register 102 Note® RPGACC102L | RPGACC102 | R/W - \ N 0000H
F064DH RPGACC102H - \
F064CH CAN1 transmit buffer register 4DL Note 2 TMDF24L TMDF24 R/W - \ v 0000H
F064DH TMDF24H - \
FO64EH CAN RAM test register 103 Notel RPGACC103L | RPGACC103 | R/W - \ v 0000H
FO64FH RPGACC103H - \
FOB4EH CAN1 transmit buffer register 4DH Note 2 TMDF34L TMDF34 R/W - \ v 0000H
FO64FH TMDF34H - S
F0650H CAN RAM test register 104 Note1 RPGACC104L | RPGACC104 | R/W - \ \/ 0000H
F0651H RPGACC104H - \
FO650H CAN1 transmit buffer register 5AL Not¢ 2 TMIDL5L TMIDL5 R/W - S N 0000H
FO651H TMIDL5H - \
F0652H CAN RAM test register 105 Note® RPGACC105L | RPGACC105 | R/W - \ N 0000H
FO0653H RPGACC105H - \
F0652H CAN1 transmit buffer register 5AH Nt 2 TMIDH5L TMIDH5 R/W - < v 0000H
F0653H TMIDH5H - \
F0654H CAN RAM test register 106 Note! RPGACC106L | RPGACC106 | R/W - \ v 0000H
FO655H RPGACC106H - S
F0656H CAN RAM test register 107 Note® RPGACC107L | RPGACC107 | R/IW - \ N 0000H
F0657H RPGACC107H - \

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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F0656H CAN1 transmit buffer register 5BH Nete2 TMPTR5L TMPTR5 R/W - \ N 0000H
F0657H TMPTR5H - \
F0658H CAN RAM test register 108 Nete1 RPGACC108L | RPGACC108 | R/W - \ N 0000H
FO659H RPGACC108H - N
F0658H CAN1 transmit buffer register 5CL Note 2 TMDFO5L TMDFO05 RIW - S N 0000H
FO659H TMDFO5H - \
FO65AH CAN RAM test register 109 Nete1 RPGACC109L | RPGACC109 | RW - \ N 0000H
F065BH RPGACC109H - S
FO65AH CAN1 transmit buffer register 5CH Note 2 TMDF15L TMDF15 R/W - \ N 0000H
F065BH TMDF15H - N
FO65CH CAN RAM test register 110 Note? RPGACC110L | RPGACC110 | R/W - J V 0000H
FO65DH RPGACC110H - \
FO65CH CAN1 transmit buffer register 5DL ete2 TMDF25L TMDF25 R/W - \ N 0000H
FO65DH TMDF25H - \/
FO65EH CAN RAM test register 111 Nete1 RPGACC111L | RPGACC111 | RIW - \ N 0000H
FO65FH RPGACC111H - N
FO65EH CAN1 transmit buffer register 5DH Note 2 TMDF35L TMDF35 R/W - S N 0000H
FO65FH TMDF35H - \
FO660H CAN RAM test register 112 Nete1 RPGACC112L | RPGACC112 | RIW - \ N 0000H
F0661H RPGACC112H - \
FO660H CAN1 transmit buffer register 6AL Note 2 TMIDL6L TMIDL6 R/W - S N 0000H
F0661H TMIDL6H - N
F0662H CAN RAM test register 113 Nete1 RPGACC113L | RPGACC113 | RIW - \ v 0000H
F0663H RPGACC113H - \
F0662H CAN1 transmit buffer register BAH Nete2 TMIDH6L TMIDH6 RW - \ N 0000H
F0663H TMIDH6H - \
F0664H CAN RAM test register 114 Nete1 RPGACC114L | RPGACC114 | RIW - \ N 0000H
F0665H RPGACC114H - N
F0666H CAN RAM test register 115 Note1 RPGACC115L | RPGACC115 | R/W - J V 0000H
FO667H RPGACC115H - \
FO666H CAN1 transmit buffer register 6BH Note2 TMPTR6L TMPTR6 R/W - \ N 0000H
F0667H TMPTR6H - \
F0668H CAN RAM test register 116 Nete1 RPGACC116L | RPGACC116 | R/W - \ N 0000H
FO669H RPGACC116H - N
F0668H CAN1 transmit buffer register 6CL Note 2 TMDFO6L TMDFO06 RIW - S N 0000H
FO669H TMDFO6H - \
FO66AH CAN RAM test register 117 Nete RPGACC117L | RPGACC117 | RIW - \ N 0000H
F066BH RPGACC117H - S
FO66AH CAN1 transmit buffer register 6CH Note 2 TMDF16L TMDF16 R/W - \/ N 0000H
F066BH TMDF16H - N
FO66CH CAN RAM test register 118 Note1 RPGACC118L | RPGACC118 | R/W - J V 0000H
FO66DH RPGACC118H - \
FO66CH CAN1 transmit buffer register 6DL ete2 TMDF26L TMDF26 R/W - \ v 0000H
FO66DH TMDF26H - \/

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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FOB6EH | CAN RAM test register 119 Note1 RPGACC119L | RPGACC1 | R/W - J V 0000H

FOB6FH RPGACC119H | 19 - N

FOB6EH | CAN1 transmit buffer register 6DH Not© 2 TMDF36L TMDF36 R/W - \ S 0000H

FO66FH TMDF36H - \

FO670H | CAN RAM test register 120 Note1 RPGACC120L | RPGACC1 | R/W - J V 0000H

FOB671H RPGACC120H |20 - N

FO670H | CAN1 transmit buffer register 7AL Note 2 TMIDL7L TMIDL? RIW - J V 0000H

FO671H TMIDL7H - J

FO672H | CAN RAM test register 121 Note1 RPGACC121L | RPGACC1 | R/W - J V 0000H

F0673H RPGACC121H | 2! - N

FO672H | CAN1 transmit buffer register 7AH Nete2 TMIDH7L TMIDH7 RIW - Y V 0000H

FO673H TMIDH7H - %

FO674H | CAN RAM test register 122 Note1 RPGACC122L | RPGACC1 | R/W - J V 0000H

F0675H RPGACC122H | 22 - N

FO676H | CAN RAM test register 123 Note1 RPGACC123L | RPGACC1 | R/W - J V 0000H

FOB77H RPGACC123H |23 - N

F0676H | CAN1 transmit buffer register 7BH Note2 TMPTR7L TMPTR? R/W - \ S 0000H

FO677H TMPTR7H - J

FO678H | CAN RAM test register 124 Note1 RPGACC124L | RPGACC1 | R/W - J V 0000H

FOB679H RPGACC124H |24 - N

FO678H | CAN1 transmit buffer register 7CL Note2 TMDFO7L TMDFO07 RIW - J V 0000H

FO679H TMDFO7H - J

FO67AH | CAN RAM test register 125 Note1 RPGACC125L | RPGACC1 | R/W - J V 0000H

F067BH RPGACC125H |20 - N

FO67AH | CAN1 transmit buffer register 7CH Note 2 TMDF17L TMDF17 R/W - \ \/ 0000H

FO67BH TMDF17H - %

FO67CH | CAN RAM test register 126 Note ! RPGACC126L | RPGACC1 | R/W - < d 0000H

FO67DH RPGACC126H |26 - N

FO67CH | CAN1 transmit buffer register 7DL Note2 TMDF27L TMDF27 RIW - J V 0000H

F067DH TMDF27H - \

FO67EH | CAN RAM test register 127 Note1 RPGACC127L | RPGACC1 | R/W - J V 0000H

FO67FH RPGACC127TH | 27 - N

FOB7EH | CAN1 transmit buffer register 7DH Note 2 TMDF37L TMDF37 R/W - J \/ 0000H

FO67FH TMDF37H - J

FO680H | CANO transmit history buffer access register | THLACCOL THLACCO R - \ S 0000H

Foeg1H | " THLACCOH - N

F0684H | CAN1 transmit history buffer access register | THLACC1L THLACC1 R - \ \/ 0000H

FoessH | " THLACC1H - N

FO6C1H | LIN wakeup baud rate select register LWBRO/LWBR1/LWBR2 R/W - \ - 00H

FO6C2H | LIN/UART baud rate prescaler O register LBRPOO/LBRP10/ | LBRPO/ R/W - \/ \ 00H

LBRP20 LBRP1/
FOBC3H | LIN/UART baud rate prescaler 1 register LBRPO1/LBRP11/ | -BRP2 RIW - N 00H
LBRP21

Notes 1. These registers are allocated to the RAM window 0 for the CAN module (receive rule and CAN RAM test

register). When setting these registers, set the RPAGE bit in the GRWCR register to 0.

2. These registers are allocated to the RAM window 1 for the CAN module (receive buffer, receive FIFO buffer,
transmit/receive FIFO buffer, transmit buffer, and transmit history data). When setting these registers, set the

RPAGE bit in the GRWCR register to 1.
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Table 3-6. Extended SFR (2nd SFR) List (50/52)
Address | Special Function Register (2nd SFR) Name Symbol R/W Manipulable Bit Range After
1-bit | 8-bit | 16-bit | reset
FO6C4H | LIN self-test control register LSTCO/LSTC1/LSTC2 R/W - \ - 00H
FO6C5H | UART standby control register LUSCO/LUSC1/LUSC2 R/W - \/ - 00H
FO6C8H | LIN/UART mode register LMDO/LMD1/LMD2 R/W - \ - 00H
FO6C9H | LIN/UART break field configuration register/ | LBFCO/LBFC1/LBFC2 R/W - \ - 00H
UART configuration register

FO6CAH | LIN/UART space configuration register LSCO/LSC1/LSC2 R/W - \ - 00H
FO6CBH | LIN wakeup configuration register LWUPO/LWUP1/LWUP2 R/W - S - 00H
FO6CCH | LIN interrupt enable register LIEO/LIE1/LIE2 R/W - \ - 00H
FO6CDH | LIN/UART error detection enable register LEDEO/LEDE1/LEDE2 R/W - \ - 00H
FOBCEH | LIN/UART control register LCUCO/LCUC1/LCUC2 R/W - J - 00H
FO6DOH | LIN/UART transmit control register LTRCO/LTRC1/LTRC2 R/W - \/ - 00H
FO6D1H | LIN/UART mode status register LMSTO/LMST1/LMST2 R - R - 00H
FO6D2H | LIN/UART status register LSTO/LST1/LST2 R/W - \ - 00H
FO6D3H | LIN/UART error status register LESTO/LEST1/LEST2 R/W - \ - 00H
FO6D4H | LIN/UART data field configuration register LDFCO/LDFC1/LDFC2 R/W - S - 00H
FO6D5H | LIN/UART ID buffer register LIDBO/LIDB1/LIDB2 R/W - R - 00H
FO6D6H | LIN checksum buffer register LCBRO/LCBR1/LCBR2 R/W - S - 00H
FO6D7H | UART data buffer O register LUDB00/LUDB10/LUDB20 R/W - J - 00H
FO6D8H | LIN/UART data buffer 1 register LDB01/LDB11/LDB21 R/W - J - 00H
FO6D9H | LIN/UART data buffer 2 register LDB02/LDB12/LDB22 R/W - \ - 00H
FO6DAH | LIN/UART data buffer 3 register LDB03/LDB13/LDB23 R/W - \ - 00H
FOBDBH | LIN/UART data buffer 4 register LDB04/LDB14/LDB24 R/W - J - 00H
FO6DCH | LIN/UART data buffer 5 register LDB05/LDB15/LDB25 R/W - J - 00H
FO6DDH | LIN/UART data buffer 6 register LDB06/LDB16/LDB26 R/W - \ - 00H
FO6DEH | LIN/UART data buffer 7 register LDBO07/LDB17/LDB27 R/W - \ - 00H
FOBDFH | LIN/UART data buffer 8 register LDB08/LDB18/LDB28 R/W - J - 00H
FOBEOH | UART operation enable register LUOERO/LUOER1/LUOER2 R/W - S - 00H
FOBE1H | UART option register 1 LUORO1/LUOR11/LUOR21 R/W - \ - 00H
FO6E4H | UART transmit data register LUTDROL/ LUTDRO/ R/W - S N 0000H

LUTDR1L/ LUTDR1/

LUTDR2L LUTDR2
FOBE5H LUTDROH/ - R

LUTDR1H/

LUTDR2H
FO6EGH | UART receive data register LURDROL/ LURDRO/ R - \ \/ 0000H

LURDR1L/ LURDR1/

LURDR2L LURDR2
FOBE7H LURDROH/ - R

LURDR1H/

LURDR2H
FOBE8H | UART wait transmit data register LUWTDROL/ LUWTDRO/ | R/W - S \ 0000H

LUWTDR1L LUWTDR1/

/LUWTDR2L LUWTDR2
FOB6E9H LUWTDROH/ - \

LUWTDR1H/

LUWTDR2H
FO6FOH | Timer RJ counter register 0 TRJO R/W - - \ FFFFH
FO6F1H
FO780H | Event output destination select register 00 ELSELROO R/W S S - O0H
FO781H | Event output destination select register 01 ELSELRO1 R/W \ \ - O00H
FO782H | Event output destination select register 02 | ELSELR02 R/W J J - 00H
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Table 3-6. Extended SFR (2nd SFR) List (51/52)

Address Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16-bit | eset

FO783H Event output destination select register 03 ELSELRO03 R/W N N - 00H
FO784H Event output destination select register 04 ELSELR04 R/W N N - 00H
FO785H | Event output destination select register 05 ELSELRO05 RW | V - 00H
FO786H Event output destination select register 06 ELSELRO6 R/W v v - O00H
FO0787H | Event output destination select register 07 ELSELRO7 RIW N N - 00H
FO788H Event output destination select register 08 ELSELRO08 R/W N N - 00H
FO789H | Event output destination select register 09 ELSELR09 RW | V - 00H
FO78AH Event output destination select register 10 ELSELR10 R/W v v - O00H
FO78BH Event output destination select register 11 ELSELR11 R/W N N - 00H
FO78CH | Event output destination select register 12 ELSELR12 RW | v - 00H
FO78DH | Event output destination select register 13 ELSELR13 RW | V - 00H
FO78EH Event output destination select register 14 ELSELR14 R/W v v - O00H
FO78FH | Event output destination select register 15 ELSELR15 RIW N N - 00H
FO790H Event output destination select register 16 ELSELR16 R/W N N - 00H
FO791H | Event output destination select register 17 ELSELR17 RW | V - 00H
FO792H Event output destination select register 18 ELSELR18 R/W v v - O00H
FO793H Event output destination select register 19 ELSELR19 R/W N N - 00H
FO794H Event output destination select register 20 ELSELR20 R/W N N - 00H
FO795H | Event output destination select register 21 ELSELR21 RW | V - 00H
FO796H Event output destination select register 22 ELSELR22 R/W v v - O00H
FO797H Event output destination select register 23 ELSELR23 R/W N N - 00H
FO798H Event output destination select register 24 ELSELR24 R/W N N - 00H
FO799H | Event output destination select register 25 ELSELR25 RW | V - 00H
FO7COH IEBBO bus control register IEBBOBCR R/W v v - O00H
FO7C1H | IEBBO power save register IEBBOPSR RIW N N - 00H
FO7C2H IEBBO unit address register IEBBOUAR R/W - - S 0000H
FO7C3H

FO7C4H IEBBO slave address register IEBBOSAR R/W - - \/ 0000H
FO7C5H

FO7C6H IEBBO partner address register IEBBOPAR R - - \/ 0000H
FO7C7H

FO7C8H IEBBO reception slave address register IEBBORSA R - - \/ 0000H
FO7C9H

FO7CAH | IEBBO control data register IEBBOCDR R/W - N - 00H
FO7CBH | IEBBO message length register IEBBODLR R/W - N - 01H
FO7CCH | IEBBO transmission control data register IEBBOTCD R/W - v - 00H
FO7CDH | IEBBO reception control data register IEBBORCD R - N - O00H
FO7CEH | IEBBO transmission message length register IEBBOTDL R/W - N - 01H
FO7CFH | IEBBO reception message length register IEBBORDL R - N - 01H
FO7DOH IEBBO clock selection register IEBBOCKS R/W - v - 07H
FO7D1H IEBBO slave status register IEBBOSSR R N N - 81H
FO7D2H | IEBBO unit status register IEBBOUSR R v v - 00H
FO7D3H | IEBBO interrupt status register IEBBOISR RW | V - 00H
FO7D4H | IEBBO error status register IEBBOESR R v v - 00H
FO7D5H | IEBBO field status register IEBBOFSR R - v - 00H
FO7D6H | IEBBO success count register IEBBOSCR R - v - 01H
RO1UH0559EJ0100 Rev.1.00 :{ENESAS 146

Jan 29, 2016




RL78/F15 CHAPTER 3 CPU ARCHITECTURE
Table 3-6. Extended SFR (2nd SFR) List (52/52)
Address Special Function Register (2nd SFR) Name Symbol R/W | Manipulable Bit Range After
1-bit | 8-bit | 16-bit | reset
FO7D7H | IEBBO communication count register IEBBOCCR R - N - 20H
FO7D8H | IEBBO status clear register 0 IEBBOSTCO w x/ x/ - 00H
FO7D9H | IEBBO data register IEBBODR R/W - N - 00H
FO7DAH | IEBBO data polarity select register IEBBODPS R/W N N - O00H
Remark For SFRs in the SFR area, see Table 3-5 SFR List.
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3.3 Instruction Address Addressing
3.3.1 Relative addressing

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

Figure 3-18. Outline of Relative Addressing

PC Instruction code

OP code

D
\: J DISPLACE 8/16 bits

3.3.2 Immediate addressing

[Function]
Immediate addressing stores immediate data of the instruction word in the program counter, and specifies the
program address to be used as the branch destination.
For immediate addressing, CALL !'addr20 or BR !laddr20 is used to specify 20-bit addresses and CALL !addr16 or
BR !addr16 is used to specify 16-bit addresses. 0000 is set to the higher 4 bits when specifying 16-bit addresses.

Figure 3-19. Example of CALL !"addr20/BR !laddr20

PC Instruction code

OP code

Low Addr.

High Addr.

Seg Addr.

Figure 3-20. Example of CALL 'addr16/BR !addrl16

PC | PCs | PCh | PCL | Instruction code
T OP code
0000 Low Addr.
High Addr.
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3.3.3 Table indirect addressing

[Function]

Table indirect addressing specifies a table address in the CALLT table area (0080H to O0BFH) with the 5-bit
immediate data in the instruction word, stores the contents at that table address and the next address in the program

counter (PC) as 16-bit data, and specifies the program address. Table indirect addressing is applied only for CALLT

instructions.

In the RL78 microcontrollers, branching is enabled only to the 64 KB space from 00000H to OFFFFH.

Figure 3-21. Outline of Table Indirect Addressing

OP code
High Addr.  |—
—
1 0
00000000 0 Lo LowAddr.
Table address
Memory
0000
| !
PC PCs | PCH | PCL
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3.3.4 Register direct addressing

[Function]
Register direct addressing stores in the program counter (PC) the contents of a general-purpose register pair

(AX/BC/DE/HL) and CS register of the current register bank specified with the instruction word as 20-bit data, and
specifies the program address. Register direct addressing can be applied only to the CALL AX, BC, DE, HL, and BR

AX instructions.

Figure 3-22. Outline of Register Direct Addressing

Instruction code

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

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

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

Figure 3-23. Outline of Implied Addressing

Instruction code

Memory
(register area)

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

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

[Operand format]

Identifier Description
r X,A,C,B,E,D, L H
rp AX, BC, DE, HL

Figure 3-24. Outline of Register Addressing

OP code Register

Memory
(register bank area)
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3.4.3 Direct addressing

[Function]

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

address.

[Operand format]

Identifier Description

laddr16 Label or 16-bit immediate data (only the space from FOOOOH to FFFFFH is specifiable)

ES:laddr16 | Label or 16-bit immediate data (higher 4-bit addresses are specified by the ES register)

Figure 3-25. Example of laddr16

MOV laddr16, A

<1>

Instruction code

OP-code Target memory

1 Low Addr.

High Addr.

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

Memory
Figure 3-26. Example of ES:!addr16

ES: laddr16
<1> <2>
Instruction code

OP-code Target memory

Specifies the [

o Low Addr. address in memory |

High Addr. _X0000H 7

Specifies a

64-Kbyte area |

* The ES register <1> specifies a 64-Kbyte area within the
overall 1-Mbyte space as the four higher-order bits, X, of Memory
the address range.

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

FFEFFH

FOO00H

FFFFFH
A

Area from
XO0000H to
XFFFFH

v
00000H
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3.4.4 Short direct addressing
[Function]
Short direct addressing directly specifies the target addresses using 8-bit data in the instruction word. This type of

addressing is applied only to the space from FFE20H to FFF1FH.

[Operand format]

Identifier Description

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

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

Figure 3-27. Outline of Short Direct Addressing

Instruction code
OP code

________ FFF1FH
saddr saddr
________ FFE20H

Memory

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

Regardless of whether SADDR or SADDRP is used, addresses within the space from FFE20H to FFF1FH
are specified for the memory.
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3.4.5 SFR addressing

[Function]

SFR addressing directly specifies the target SFR addresses using 8-bit data in the instruction word. This type of

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

[Operand format]

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

Figure 3-28. Outline of SFR Addressing

Instruction code

OP code

SFR

_____J——————r SFR

Memory

FFFFFH

FFFOOH
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3.4.6 Register indirect addressing

[Function]

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

with the instruction word as an operand address.

[Operand format]

Identifier Description

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

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

Figure 3-29. Example of [DE], [HL]

FFFFFH
[DE], [HL]
<1> <1>
Target memor
Instruction code <> ecif Y 2 4
<1> Spe0|f|e§ the
OP-code rp(HL/DE) address in memory R
FOOOOH
¢ Either pair of registers <1> specifies the target
location as an address in the 64-Kbyte area from
FOOOOH to FFFFFH.
Memory
Figure 3-30. Example of ES:[DE], ES:[HL]
ES: [DE], ES: [HL]
<1> <2> <1> <2> IiFFFFH
Target memor Area from
Instruction code <2> gpecifies the vy g Y X0000H to
N <2> LDE) address in memory XFFFFH
-code rp
X0000H 7'y
<1> Specifies a
<1> ES 64-Kbyte area
v
e The ES register <1> specifies a 64-Kbyte area within the 00000H

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

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

Memory
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3.4.7 Based addressing

[Function]

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

[Operand format]

Identifier

Description

[HL + byte], [DE + byte], [SP + byte] (only the space from FOO00H to FFFFFH is specifiable)

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

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

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

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

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

Instruction code

Figure 3-31. Example of [SP+byte]

<1>

<2> Target memory

<2> byte

Offset

¢ SP (stack pointer) <1> indicates the stack as the

target.

* By indicating an offset from the address (top of the

A AN

Specifies a
<1> stack area
SP

stack) currently pointed to by the stack pointer, Memory
“byte” <2> indicates the target memory (SP + byte).

FFFFFH
A

Stack area

v

FOOO0OH
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[HL + byte],

<1> <2>

Figure 3-32. Example of [HL + byte], [DE + byte]

<1>

Instruction code

[DE + byte]

OP-code j 9> Offset . Target memory
<2> byte >
( <1> Address of —%
an array Other data in
rp(HL/DE) > the array
® Either pair of registers <1> specifies the address
where the target array of data starts in the 64-Kbyte
area from FOOOOH to FFFFFH.
e “byte” <2> specifies an offset within the array to
the target location in memory. Memory

Figure 3-33. Example of word[B], word[C]

word [B], word [C]

<1> <2> <1>

Instruction code

OP-code

<2>

Low Addr.

High Addr.

<2>

r(B/C)

FFFFFH

Target
array
of data

v
FOOO0OH

Target memory

<2>  Offset

Address of a word

<1> within an array .

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

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

Memory

FFFFFH

Array of
word-sized
data

FOOOOH
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Figure 3-34. Example of word[BC]
word  [BC] FFFFFH
<1> <2>
Instruction code <2> Target memory Array of
<2> Offset . word-sized
OP-code >l  p(BC) data
Address of aword
[ 4 Low Addr. ] <1>  within an array
HighAddr. | — FO000H
o “word” <1> specifies the address where the target
array of word-sized data starts in the 64-Kbyte area
from FOOOOH to FFFFFH.
* A pair of registers <2> specifies an offset within Y
the array to the target location in memory. emory
Figure 3-35. Example of ES:[HL + byte], ES:[DE + byte]
ES: [HL + byte], ES: [DE + byte]
<!> <2> <3> <1> <2> <3>
XFFFFH
Instruction code
<2>
OP-code <3> Target memory Target
ﬁ Offset Y array
f dat
<3> byte <2> Address of - ordata
an array Other data in
rp(HL/DE) the array
X0000H : X0000H
<1> 1>_grSpecifies a
! 64-Kbyte area
ES ; >
e The ES register <1> specifies a 64-Kbyte
area within the overall 1-Mbyte space as
the four higher-order bits, X, of the address range. Memory

Either pair of registers <2> specifies the address

where the target array of data starts in the 64-Kbyte
area specified in the ES register <1>.
“byte” <3> specifies an offset within the array to the
target location in memory.
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Figure 3-36. Example of ES:word[B], ES:word[C]

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

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

Instruction code <3>

XFFFFH

Target memory

Array of
word-sized

data

X0000H

<3>
OP-code /L Offset
r(B/C)
<2>
o Low Addr. \ Address of a word within an array ‘“
High Addr.
X0000H Y

<1> E3 Specifies a
<1> 64-Kbyte area
ES >

o« The ES register <1> specifies a 64-Kbyte area within the overall

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

Memory

o “word” <2> specifies the address where the target array of word-sized data

starts in the 64-Kbyte area specified in the ES register <1>.

¢ Either register <3> specifies an offset within the array to the target location

in memory.

Figure 3-37. Example of ES:word[BC]

ES: word [BC]

<1> <2> <3>

Instruction code <3> Target memory
<3
oPcode [ \ 5[ e S
<2> 7y
_<2>%ﬁ Address of a word within an array
High Addr. X0000H

Yy
i <1> Specifies a
64-Kbyte area

<1>

ES

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

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

e “word” <2> specifies the address where the target array of
word-sized data starts in the 64-Kbyte area specified in the
ES register <1>.

* A pair of registers <3> specifies an offset within the array
to the target location in memory.

Memory

XFFFFH

Array of
word-sized
data

X0000H
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3.4.8 Based indexed addressing

[Function]

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

The sum of these values is used to specify the target address.

[Operand format]

Identifier Description
- [HL+B], [HL+C] (only the space from FOOOOH to FFFFFH is specifiable)
- ES:[HL+B], ES:[HL+C] (higher 4-bit addresses are specified by the ES register)
Figure 3-38. Example of [HL+B], [HL+C]
[HL +B], [HL+C]
<1> <2> <1 1> <2> FAFFFFH
i Target
Instruction code Target memory array
<2> offset  F f dat
OP-code 4= r(B/C) > ordata
2 <1> Agﬂrgrs;;f T Other data in
p(HL) > — FO000H
e A pair of registers <1> specifies the address where the target
array of data starts in the 64-Kbyte area from FOOOOH to
FFFFFH.
¢ Either register <2> specifies an offset within the array to the
target location in memory. Memory
Figure 3-39. Example of ES:[HL+B], ES:[HL+C]
ES: [HL +B], ES:[HL +C]
<1><2> <3> <> <2> <3>
XFFFFH
<3> <3> Target memory Target
Offset 1 array
Instruction code r(B/C) of data
<2> <> Address of 3 Other data in
OP-code ——»| the array the arra
rp(AL) | . X0000H
<3> byte X0000H 'y
T Specifies a
<1> <1> i 64-Kbyte area
ES : >
o The ES register <1> specifies a 64-Kbyte area within the overall

1-Mbyte space as the four higher-order bits, X, of the address range. Memory
o A pair of registers <2> specifies the address where the target

array of data starts in the 64-Kbyte area specified in the ES

register <1>.
* Either register <3> specifies an offset within the array to the

target location in memory.
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3.4.9 Stack addressing

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

[Operand format]

Identifier Description

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

RET

BRK

RETB
(Interrupt request generated)

RETI

Each stack operation saves or restores data as shown in Figures 3-40 to 3-45.

Figure 3-40. Example of PUSH rp

PUSH rp
<1> <2>
<1> sP :
Instruction code /L/' SP -1 | Higher-order byte of rp
<3> SP - 2 A 4 Lower-order byte of rp Stack area
OP-code <2> SP
rp FOOOOH
e Stack addressing is specified <1>.
¢ The higher-order and lower-order bytes of the pair of registers
indicated by rp <2> are stored in addresses SP - 1 and SP - 2,
respectively.

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

<1> <2>

Instruction code

OP-code

Figure 3-41. Example of POP

<1>

<2>

¢ Stack addressing is specified <1>.

¢ The contents of addresses SP and SP + 1 are stored in the
lower-order and higher-order bytes of the pair of registers

indicated by rp <2>, respectively.

e The value of SP <3> is increased by two (if rp is the program
status word (PSW), the content of address SP + 1 is stored in
the PSW).

» Stack addressing is specified <1>. The value of the program

CALL

<1>

Instruction code

OP-code

SP+2
SP SP+1 (SP+1) Stack
SP (SP) area
SP
; FOO00H
rp
Memory
Figure 3-42. Example of CALL, CALLT
A
SP SP-1 g 00H Stack
SP-2 |, PC19- PC16 area
SP-3 A« Pcis5- PCB
sp |[3>SP-4 PC7 - PCO
\4
<2>
FOOOOH
PC
Memory

counter (PC) changes to indicate the address of the instruction
following the CALL instruction.
¢ 0OOH, the values of PC bits 19 to 16, 15to 8, and 7 to 0 are stored
in addresses SP - 1, SP - 2, SP - 3, and SP - 4, respectively <2>.
e The value of the SP <3> is decreased by 4.
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RET

<1>

Instruction code

Figure 3-43. Example of RET

OP-code

<1>
— L

» Stack addressing is specified <1>.

¢ The contents of addresses SP, SP + 1, and SP + 2 are stored
in PC bits 7 to 0, 15 to 8, and 19 to 16, respectively <2>.
e The value of SP <3> is increased by four.

Instruction code

OP-code

or

Interrupt

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

Stack addressing is specified <1>. In response to a BRK
instruction or acceptance of an interrupt, the value of the

<1>

SP+4
SP SP+3 (SP+3)
SP+2 (SP+2) Stack
SP+1 (SP+1) area
P - (SP)
//\//\V/ ’
<2> FOOOOH
PC
Memory
Figure 3-44. Example of Interrupt, BRK
PSW <2>
\/\ ‘
SP sP-1 | PSW Stack
SP-2 |, PC19-PC16 area
SP-3 « PC15-PC8
Sp <3>SP-4 PC7 - PCO
4
<2> FO000H
PC
Memory

program counter (PC) changes to indicate the address of
the next instruction.
The values of the PSW, PC bits 19 to 16, 15to 8, and 7 to
0 are stored in addresses SP -1, SP -2, SP - 3, and

SP - 4, respectively <2>.

RO1UHO0559EJ0100 Rev.1.00

Jan 29, 2016

RENESAS

163



RL78/F15 CHAPTER 3 CPU ARCHITECTURE

Figure 3-45. Example of RETI, RETB

RETI, RETB
<1> PSW |[+————
\ A
SP+4 (
SP
Instruction code <1> SP+3 (SP+3)
SP+2 (SP+2) Stack
OP-code SP+1 (SP+1) area
Sp <3> sp (SP)
///\V\/ '
<2> FO000H
PC
e Stack addressing is specified <1>.
« The contents of addresses SP, SP + 1, SP + 2, and SP + 3 are Memory
stored in PC bits 7 to 0, 15 to 8, 19 to 16, and the PSW, respectively
<2>.

o The value of SP <3> is increased by four.
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CHAPTER 4 PORT FUNCTIONS

4.1 Port Functions

Pin I/O buffer power supplies depend on the product. The relationship between power supplies and the pins is shown
in Table 4-1. EVop indicates EVboo and EVbpi.

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

(1) 48-pin products

Power Supply Corresponding Pins
Vob All pins
(2) 64-pin products
Power Supply Corresponding Pins
EVobo Port pins other than P33, P34, P80 to P87, P90 to P96, P121 to
P124, and P137
Vop e P33, P34, P80 to P87, P90 to P96, P121 to P124, and P137
* Pins other than port pins

(3) 80-pin products

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

(4) 100-pin, 144-pin products

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

The RL78/F15 microcontrollers are provided with digital 1/0 ports, which enable variety of control operations.
In addition to the function as digital I/O ports, these ports have several alternate functions. For details of the alternate
functions, see CHAPTER 2 PIN FUNCTIONS.
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4.2 Port Configuration

Ports include the following hardware.

Table 4-2. Port Configuration

Item

Configuration

Control registers

Port mode registers (PMO to PM16)

Port registers (PO to P16)

Pull-up resistor option registers (PUO to PU7, PU10 to PU16)

Port input mode registers (PIM1, PIM3, PIM5 to PIM7, PIM12)

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

Port mode control registers (PMC7, PMC12)

A/D port configuration register (ADPC)

Peripheral I/0 redirection registers (PIORO to PIOR11)

Port input threshold control registers (PITHLO to PITHL7, PITHL10, PITHL12, PITHL15)
Port output slew rate select register (PSRSEL)

SNOOZE status output control registers 0 to 3 (PSNZCNTO to PSNZCNT3)
Port mode select register (PMS)

Port

e 48-pin products
Total: 44 (CMOS 1/0O: 38, CMOS input: 5, CMOS output: 1)
e 64-pin products
Total: 58 (CMOS I/0O: 52, CMOS input: 5, CMOS output: 1)
* 80-pin products
Total: 74 (CMOS 1/0: 68, CMOS input: 5, CMOS output: 1)
e 100-pin products
Total: 92 (CMOS I/O: 86, CMOS input: 5, CMOS output: 1)
e 144-pin products
Total: 136 (CMOS 1/0: 130, CMOS input: 5, CMOS output: 1)
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Caution Most of the following descriptions in this chapter use the 144-pin products as an example.

4.2.1 PortO

Port 0 is an I/O port with an output latch. Port O can be set to the input mode or output mode in 1-bit units using port
mode register 0 (PM0). When the P00 to P07 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 0 (PUO).

Input to the POO pin can be specified through an input buffer in 1-bit units using the port input threshold control register
0 (PITHLO).

This port can also be used for serial interfaces (CSI) clock 1/O, timer 1/O, real-time clock correction clock output, and
external interrupt request input.

Reset signal generation sets this port to input mode.

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

Pin Name PMOX PITHLOX Alternate Function Setting N°t€ 4 Remark
Name lfe}
P00 Input 1 0 X CMOS input (Schmittl input)
1 X CMOS input (Schmitt3 input)
Output 0 X SCK20 output = 1 Note 1
(TOO5 output = 0) Note 2
PO1 Input 1 - X
Output 0 - (TOO04 output = 0) Note 2
P02 Input 1 - X
Output 0 - (TOO06 output = 0) Note 2
P03 Input 1 - X
Output 0 - (RTC1HZ output = 0) Note 3
P04 Input 1 - X
Output 0 - X
P05 Input 1 - X
Output 0 - X
P06 Input 1 - X
Output 0 - X
P07 Input 1 - X
Output 0 - X

Notes 1. When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the CKOmn
bit of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and
the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m =0, 1, 2, n =0, 1).

2. When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state(m=0,1,2,n=0to 7).

3.  When a pin sharing the output (1-Hz) function of the RTC1HZ pin is to be used as a general-purpose port
pin, the RCLOEL1 bit of the real-time clock control register 0 (RTCCO) must have the same setting as its
initial value.

4. Functions in parentheses can be assigned via settings in the peripheral I/O redirection registers 1, 8
(PIOR1, PIORS).

Remark x: Don't care

PMOx: Port mode register 0
PITHLOX: Port input threshold control register 0
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For example, figures 4-1 and 4-6 show block diagrams of port O for 144-pin products.

Figure 4-1. Block Diagram of P00

——© POO/INTPY/SCK20
(TI05)/(TO05)

EVop
M  WReu
l PUO
> PUOO
P-ch
Alternate function
INTP9/SCK20/
(T105)
WRPpITHL
l PITHLO
© PITHLOO
CMOS
(Schmitt1)
ITFE
RD
o CMOS
| e (Schmitt3)
(]
) | T
2]
3 WRPporT
‘_é’ PO
% Fan Output latch
- ~ P00
WRpM
PMO
S PMO0
WRepwms
PMS
S PMSO
Alternate function
SCK20
Alternate function
(TOO05)
4
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO: Port mode register O
PMS: Port mode select register
PITHLO: Port input threshold control register O
RD: Read signal
WRxx:  Write signal
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RL78/F15
Figure 4-2. Block Diagram of P01
EVop
M| WReu
l PUO
) PUO1
P-ch
Alternate function
(TI04)
RD
‘6 Y
) I 3 i] i]
n
[2]
>
Q WReporT
g PO
§ Output latch
k= e u 21(1)1 atc —(:) PO1/(T104)/(TO04)
WRem
PMO
& PMO01
WRpus
PMS
S PMSO
Alternate function
(TO04)
N
PO: Port register 0

PUO: Pull-up resistor option register 0

PMO:  Port mode register O
PMS:  Port mode select register
RD: Read signal

WRxx:  Write signal
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Figure 4-3. Block Diagram of P02
EVoo

M  WReu

l PUO
PU02

P-ch

Alternate function
(T106)

o—3
Selector

WRPporT

PO

l Outggtz latch %—@ P02/(TI06)/(TO06)

Internal bus

PMO

S PMO02

PMS

S PMSO0

Alternate function
(TOO06)

PO: Port register 0

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

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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RL78/F15
Figure 4-4. Block Diagram of P03
EVob
M  WReu
J PUO
& PUO3
RD
J | g <Gt
[&]
© | %
” »n
>
- WReporT
g PO
@ Output latch
£ & u ‘F’,‘ssa ¢ L (© PO3/(RTC1HZ)
WReM
PMO
o) PMO3
WRpums
PMS
S PMSO
Alternate function
(RTC1HZ)
N
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO:  Port mode register 0
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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Figure 4-5. Block Diagram of P04

EVoo
M  WReu

l PUO
© PUO4
P-ch
Alternate function
INTP15

ap |

WRPpoRT

Selector

PO

Output latch
S §04 © PO4/INTP15

Internal bus

PMO

S PMO04

PMS

S PMSO0

PO: Port register 0

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

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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RL78/F15
Figure 4-6. Block Diagram of P05 to P07
EVoo
M|  WReu
l PUO
© PUO5 to PUO7
P-ch
RD
5 o<]—o@]7
| o
S 3
" ! &
>
% WRPoRT
£ PO
Q2
£ A Output latch
S 05 to P07 © P05 to PO7
WRewm
PMO
S PMO05 to PMO7
WRepwms
PMS
Ny S PMS0
PO: Port register 0

PUO: Pull-up resistor option register 0

PMO:  Port mode register 0

PMS:  Port mode sel
RD: Read signal
WRxx: Write signal

ect register
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422 Portl

Port 1 is an I/0O port with an output latch. Port 1 can be set to the input mode or output mode in 1-bit units using port
mode register 1 (PM1). When the P10 to P17 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 1 (PU1).

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

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

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

output mode register 1 (POM1).

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

input threshold control register 1 (PITHL1).

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

Reset signal generation sets this port to input mode.

Table 4-4. Settings of Registers When Using Port 1 (1/3)

Pin name PM1x PIM1x POM1x PITHL1x Alternate Function Setting Note 11 Remark
Name 110
P10 Input 1 0 X 0 x CMOS input
(Schmittl input)
1 CMOS input

(Schmitt3 input)

1 X X x TTL input
Output 0 x 0 x SCK10/SCL10 output = 1 Notel CMOS output
x 1 x TO13 output = Q Note2 N-ch O.D output

TRJOO output = 0 Note3
LTXD1 output = 1 Note8
CTXDO output = 1 Note®

P11 Input 1 0 X 0 X CMOS input
(Schmittl input)
1 CMOS input

(Schmitt3 input)

1 X X X TTL input
Output 0 x 0 x SDA10 output = 1 Nete4 CMOS output
x 1 x TO12 output = 0 Note2 N-ch O.D output
(TRDIOBO output = Q) Netes
P12 Input 1 - X — x
Output 0 - 0 - TO11 output = Q Nete2 CMOS output
_ 1 — SO10/TXD1 output = 1 Note4 N-ch O.D output

SNZOUTS3 output = Q Note?
(TRDIODO output = Q) Netes

(Notes and Remark are listed on the bottom of Table 4-4 Settings of Registers When Using Port 1 (3/3).)
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Table 4-4. Settings of Registers When Using Port 1 (2/3)

Pin name PM1x PIM1x POM1x PITHL1x Alternate Function Setting Note 11 Remark
Name I/0
P13 Input 1 0 x 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X X x TTL input
Output 0 x 0 x TRDIOAO output = Q Notes CMOS output
X 1 x SDAO1 output = 1 Nete4 N-ch O.D output
TOO04 output = Q Nete2
LTXDO output = 1 Note8
P14 Input 1 0 X 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X X X TTL input
Output 0 x 0 x TRDIOCO output = Q Notes 5. 10 CMOS output
x 1 x "SCKO01/SCLO1 output = 1 NeteL N-ch O.D output
TOO06 output = Q Nete2
P15 Input 1 - X - X
Output 0 - 0 - TRDIOAL output = 0 "**® CMOS output
- 1 - TOO5 output = 0 Note? N-ch O.D output
SO00 output/TXDO output = 1 Note4
RTC1HZ output = Q Nete®
(TRDIOAO output = 0) Note®
P16 Input 1 0 X 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X X X TTL input
Output 0 x 0 x SDAO0O output = 1 Nete4 CMOS output
x 1 x TRDIOCL1 output = Q Notes N-ch O.D output
TOO02 output = Q Nete2
(Notes and Remark are listed on the next page.)
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Table 4-4. Settings of Registers When Using Port 1 (3/3)

Pin name PM1x PIM1x POM1x PITHL1x Alternate Function Setting Note 11 Remark
Name I/10
P17 Input 1 0 x 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 1 X X X TTL input
Output 0 x 0 x TRDIOB1 output = 0 N5 CMOS output
x 1 x 'SCKO00/SCLO0 output = 1 Notel N-ch O.D output
TOOO output = Q Nete2
Notes 1. When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the CKOmn

bit of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and
the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m=0, 1, 2, n =0, 1).

When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state (m=0,1,2,n=0to 7).

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

When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn bit
of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and
the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m =0, 1, 2, n =0, 1).

When a pin sharing a timer RD function is to be used as a general-purpose port pin, the target bit for
TRDIQIj pin output control in the timer RD output master enable register 1 (TRDOER1) must have the
same setting as its initial value (i=A, B, C,D, =0, 1)

When a pin sharing the RTC1HZ output (1Hz) function is to be used as a general-purpose port pin, the
RCLOEL1 bit of the real-time clock control register 0 (RTCCO0) must have the same setting as its initial value.
When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value.

When a pin sharing the serial data output function of the LIN is to be used as a general-purpose port pin,
operation of the corresponding LIN must be stopped.

When a pin sharing the serial data output function of the CAN is to be used as a general-purpose port pin,
operation of the corresponding CAN must be stopped.

10. When the SNOOZE status output is in use, output from TRDIOCO is stopped.
11. Functions in parentheses can be assigned via settings in the peripheral 1/O redirection register 7 (PIOR7).

Remark

X: Don't care

PM1x: Port mode register 1
PIM1x: Port input mode register 1
POM1x: Port output mode register 1

PITHL1X: Port input threshold control register 1
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Figures 4-7 to 4-14 show block diagrams of port 1 for 144-pin products.

Figure 4-7. Block Diagram of P10

CEUH

U

CMOS
(Schmitt1

EVoo

P-ch

)

cMOS
(Schmitt3;

TTL

A

M\
WRpITHL
PITHL1
S PITHL10
WRpIM
PIM1
S PIM10
WRpu
PU1
S PU10
Alternate function
TI13/SCK10
RD
S
& | S
" (2]
=
2 WRPpoRT
g P1
8
= A Output latch
~ P10
WReom
POM1
b POM10
WRem
PM1
S PM10
WRpums
PMS
S PMS0
Alternate function
SCK10/SCL10
/LTXD1/CTXDO
Alternate function
TO13/TRJOO
S
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
PIM1: Port input mode register 1
POM1: Port output mode register 1
PMS:  Port mode select register
PITHL1: Port input threshold control register 1
RD: Read signal
WRxx: Write signal

_©

P10/TI13/TO13/
TRJO0/SCK10/
SCL10/LTXD1/
CTXDO
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Figure 4-8. Block Diagram of P11
M\
WRPpITHL
PITHL1
S PITHL11
WRpim
PIM1
S PIM11 EVoo
WRpu
PU1
S PU11 :>c
P-ch
CMOS
Alternate function (Schmitt1
TI12/SI10/SDA10/
RXD1/LRXD1/CRXDO/ — 7 p
(TRDIOBO)
RD CMOS
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2 O—1
Y : asd
g TTL
2 WRPpoRrT
P 7
Q
b= L Output latch P11/TI12/TO12/
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WRpom (TRDIOBO)
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o POM11
WRem
PM1
S PM11
WRems
PMS
S PMS0
Alternate function
SDA10
Alternate function
TO12/(TRDIOBO)
B
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
PIM1: Port input mode register 1
POML1: Port output mode register 1
PMS:  Port mode select register
PITHL1: Port input threshold control register 1
RD: Read signal
WRxx: Write signal
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RL78/F15
Figure 4-9. Block Diagram of P12
M\ EVob
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S POM12
WRem
PM1
O PM12
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PMS
© PMSO0
Alternate function
SO10/TXD1
NS Alternate function
TO11/SNZOUT3
/(TRDIODO)
P1: Port register 1
PUL1: Pull-up resistor option register 1
PM1:  Port mode register 1
POMZ1: Port output mode register 1
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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Figure 4-10. Block Diagram of P13
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POM1
S POM13
WRem
PM1
S PM13
WRewms
PMS
S PMSO0
Alternate function
SDAO1/LTXDO
Alternate function
TRDIOAO/TO04
%
P1: Port register 1

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

PIM1: Port input mode register 1

POML1: Port output mode register 1

PMS:  Port mode select register

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

WRxx: Write signal
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Figure 4-11. Block Diagram of P14
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POM1
S POM14
WRem
PM1
S PM14
WRewms
PMS
S PMS0
Alternate function
SCKO01/SCLO1
Alternate function
TO06/TRDIOCO
~_
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
PIM1: Port input mode register 1
POML1: Port output mode register 1
PMS:  Port mode select register
PITHL1: Port input threshold control register 1
RD: Read signal
WRxx: Write signal
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RL78/F15
Figure 4-12. Block Diagram of P15
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8
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WReom 2 TRDIOA1/S000/
POM1 0 TXDO/TOOLTXD/
RTC1HZ/(TRDIOAQ)/
O POM15 (TRDCLKO)
WReM
PM1
S PM15
WRems
PMS Alternate function
TOOLTXD
S PMS0
Alternate function
TXD0/SO00
NS Alternate function
TOO5/TRDIOA1/
RTC1HZ/(TRDIOAO)/
(TRDCLKO)
P1: Port register 1
PUL1: Pull-up resistor option register 1
PM1:  Port mode register 1
POM1: Port output mode register 1
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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Figure 4-13. Block Diagram of P16
M\
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PITHL1
< PITHL16
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PIM1
S PIM16 EVoo
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Alternate function (Schmitt1
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8
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A
P16 | © TRDIOC1/S100/
SDAOO/RXDO/
WRrom TOOLRXD
POM1
o POM16
WRem
PM1
S PM16
WRpms
PMS
S PMS0
Alternate function
SDA00
Alternate function
TO02/TRDIOC1
O
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
PIM1: Port input mode register 1
POML1: Port output mode register 1
PMS:  Port mode select register
PITHL1: Port input threshold control register 1
RD: Read signal
WRxx: Write signal
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Figure 4-14. Block Diagram of P17
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& POM17
WRem
PM1
S PM17
WRpms
PMS
S PMS0
Alternate function
SCKO00/SCLO0
Alternate function
TOOO/TRDIOBA1
~_
P1: Port register 1
PUL1: Pull-up resistor option register 1
PM1:  Port mode register 1
PIM1: Port input mode register 1
POM1: Port output mode register 1
PMS:  Port mode select register
PITHLZ: Port input threshold control register 1
RD: Read signal
WRxx: Write signal
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4.2.3 Port 2

Port 1 is an 1/O port with an output latch. Port 1 can be set to the input mode or output mode in 1-bit units using port
mode register 2 (PM2). When the P20 to P27 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 2 (PU2).

Input to the P20, P21, P24, and P25 pins can be specified through an input buffer in 1-bit units using the port input

threshold control register 2 (PITHL2).

This port can also be used for data 1/0O and clock 1/O for serial interfaces (CSI, UART).
Reset signal generation sets this port to input mode.

Table 4-5. Settings of Registers When Using Port 2

Pin name PM2x PITHL2x Alternate Function Setting Note 3 Remark
Name I/0
P20 Input 1 0 X CMOS input (Schmittl input)
1 CMOS input (Schmitt3 input)
Output 0 x (SCK20 output = 1) Note
P21 Input 1 0 X CMOS input (Schmittl input)
1 CMOS input (Schmitt3 input)
Output 0 x X
P22 Input 1 - X
Output 0 - (SO20)/(TXD2) output = 1 Note2
P23 Input 1 — X
Output 0 — X
P24 Input 1 0 X CMOS input (Schmittl input)
1 CMOS input (Schmitt3 input)
Output 0 x (SCK21) output = 1 Netel
P25 Input 1 0 X CMOS input (Schmittl input)
1 CMOS input (Schmitt3 input)
Output 0 X X
P26 Input 1 - X
Output 0 - (SO21 output = 1) Note2
P27 Input 1 - X
Output 0 — X
Notes 1. When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the CKOmn

bit of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and

the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and

channel must have the same setting as its initial value (m =0, 1, 2, n =0, 1).
2. When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn bit
of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and

the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m =0, 1, 2, n =0, 1)..
3. Functions in parentheses can be assigned via settings in the peripheral I/O redirection register 9 (PIOR9).

Remark x:
PM2x:

Don't care

Port mode register 2
PITHL2X: Port input threshold control register 2
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Figures 4-15 to 4-21 show block diagrams of port 2 for 144-pin products.

Figure 4-15. Block Diagram of P20
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(SCK20)
~/
P2: Port register 2
PU2: Pull-up resistor option register 2
PM2:  Port mode register 2
PMS:  Port mode select register

PITHL2: Port input threshold control register 2

RD:

Read signal

WRxx: Write signal
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RL78/F15
Figure 4-16. Block Diagram of P21
M\ WRPpITHL
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P2: Port register 2
PU2: Pull-up resistor option register 2
PM2:  Port mode register 2
PMS:  Port mode select register
PITHL2: Port input threshold control register 2
RD: Read signal
WRxx: Write signal
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Figure 4-17. Block Diagram of P22
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R
| (TXD2)

WRpms
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Alternate function
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P2: Port register 2

PU2: Pull-up resistor option register 2

PM2:  Port mode register 2

PMS:  Port mode select register

RD: Read signal
WRxx: Write signal
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Figure 4-18. Block Diagram of P23, P27
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Qutput latch

Internal bus

©) P23, P27

~ P23, P27

WRpM
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P2: Port register 2

PU2: Pull-up resistor option register 2
PM2:  Port mode register 2

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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Figure 4-19. Block Diagram of P24
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P2: Port register 2

PU2: Pull-up resistor option register 2
PM2:  Port mode register 2

PMS:  Port mode select register

PITHL2: Port input threshold control register 2
RD: Read signal

WRxx: Write signal
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Figure 4-20. Block Diagram of P25
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WRpms
PMS
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P2: Port register 2
PU2: Pull-up resistor option register 2
PM2:  Port mode register 2
PMS:  Port mode select register
PITHL2: Port input threshold control register 2
RD: Read signal
WRxx:  Write signal
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Figure 4-21. Block Diagram of P26
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PU2: Pull-up resistor option register 2
PM2:  Port mode register 2

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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4.2.4 Port3

Port 3 is an 1/O port with an output latch. Port 3 can be set to the input mode or output mode in 1-bit units using port
mode register 3 (PM3). When the P30 to P32, P35 to P37 pins are used as an input port, use of an on-chip pull-up
resistor can be specified in 1-bit units by pull-up resistor option register 3 (PU3).

Input to the P30 pin can be specified through a normal input buffer or a TTL input buffer in 1-bit units using port input
mode register 3 (PIM3). For the P30, P37 pin input, the threshold of the input buffer can be specified in 1-bit units using
the port input threshold control register 3 (PITHL3).

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

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

To use P33/ANIO and P34/ANI1 as digital I/O pins, set them in the digital I/O mode by using the A/D port configuration
register (ADPC) and in the input mode or the output mode by using the PM3 register. Use these pins starting from the
upper bit.

To use P33/ANIO and P34/ANI1 as analog I/O pins, set them in the analog I/O mode by using the A/D port
configuration register (ADPC) and in the input mode by using the PM3 register. Use these pins starting from the lower bit.

Reset signal generation sets P30 to P32, P35 to P37 to input mode and P33/ANIO and P34/ANI1 to analog input mode.

Table 4-6. Settings of Registers When Using Port 3

Pin name PM3x PIM3x PITHL3Xx Alternate Function Setting Note ¢ Remark
Name 110
P30 Input 1 0 0 X CMOS input (Schmittl input)
1 CMOS input (Schmitt3 input)
1 X X TTL input
Output 0 x x TRDIODL1 output = Q Nete?

TOO1 output = 0 Note2
SNZOUTO output = Q Note 3

P31 Input 1 - - X

Output 0 - - TO14 output = Q Note2
STOPST output = 0 Note4

P32 Input 1 - — X
Output 0 - - TO16 output = 0 Note2
P33 Input 1 - - x
Output 0 - - X
P34 Input 1 - - X
Output 0 - - x
P35 Input 1 — — X
Output 0 - - X
P36 Input 1 - - X
Output 0 - - (CTXD1) output = 1 Notes
P37 Input 1 - 0 X CMOS input (Schmittl input)
1 X CMOS input (Schmitt3 input)
Output 0 — X x

(Notes and Remark are listed on the next page.)
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Notes 1.

When a pin sharing a timer RD function is to be used as a general-purpose port pin, the target bit for
TRDIOIj pin output control in the timer RD output master enable register 1 (TRDOER1) must have the
same setting as its initial value (i=A, B, C,D,j=0, 1)

When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state(m=0,1,2,n=0to 7).

When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENTY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value.

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

When a pin sharing the serial interface CAN function is to be used as a general-purpose port pin, operation
of the corresponding serial interface CAN must be stopped.

Functions in parentheses can be assigned via settings in the peripheral 1/O redirection registers 9 (PIOR9).

Remark x: Don't care

PM3x: Port mode register 3
PIM3x: Port input mode register 3
PITHL3x: Port input threshold control register 3
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Table 4-7. Settings of Registers When Using Port 3 (P33 and P34)

Pin Name PM3x ADPC Alternate Function Setting Remark
Name 110
P3n Input 1 01 to n-2H — To use P3n as a port, use these pins
Output 0 01 to n-2H from the upper bit.

Remarks 1. PM3x: Port mode register 3

ADPC: A/D port configuration register
2.n=3o0r4

Table 4-8. Setting Functions of P33/ANIO and P34/ANI1 Pins

ADPC Register

PM3 Register

ADS Register

P33/ANIO and P34/ANI1 Pins

Digital I/0 selection

Input mode

Digital input

Output mode

Digital output

Analog input selection

Input mode Selects ANI. Analog input (to be converted)
Does not select ANI. Analog input (not to be converted)
Output mode Selects ANI. Setting prohibited

Does not select ANI.

Reset signal generation sets P33/ANIO and P34/ANI1 to analog input mode.
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Figures 4-22 to 4-28 show block diagrams of port 3 for 144-pin products.

Figure 4-22. Block Diagram of P30
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N
P3: Port register 3
PU3: Pull-up resistor option register 3
PM3:  Port mode register 3
PIM3:  Port input mode register 3
PMS:  Port mode select register
PITHL3: Port input threshold control register 3
RD: Read signal
WRxx:  Write signal
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RL78/F15
Figure 4-23. Block Diagram of P31
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N
P3: Port register 3
PU3: Pull-up resistor option register 3
PM3:  Port mode register 3
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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RL78/F15
Figure 4-24. Block Diagram of P32
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P3: Port register 3
PU3: Pull-up resistor option register 3
PM3:  Port mode register 3
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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RL78/F15
Figure 4-25. Block Diagram of P33 and P34
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P3: Port register 3

PM3:  Port mode register 3

PMS:  Port mode select register

ADPC: A/D Port configuration register

ADS:  Analog input channel specification register
RD: Read signal

WRxx: Write signal
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RL78/F15
Figure 4-26. Block Diagram of P35
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P3: Port register 3
PU3: Pull-up resistor option register 3
PM3:  Port mode register 3
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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RL78/F15
Figure 4-27. Block Diagram of P36
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PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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Figure 4-28. Block Diagram of P37
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P3: Port register 3
PU3: Pull-up resistor option register 3
PM3: Port mode register 3
PMS: Port mode select register
PITHL3: Port input threshold control register 3
RD: Read signal
WRxx:  Write signal
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4.2.5 Port 4

Port 4 is an 1/0O port with an output latch. Port 4 can be set to the input mode or output mode in 1-bit units using port
mode register 4 (PM4). When the P40 to P47 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 4 (PU4).

For the P43 pin input, the threshold of the input buffer can be specified in 1-bit units using the port input threshold
control register 4 (PITHL4).

This port can also be used for external interrupt request input, timer /O, comparator output, SNOOZE status output,
LIN serial data I/O, and data /O for a flash memory programmer/debugger.

Reset signal generation sets this port to input mode.

Table 4-9. Settings of Registers When Using Port 4

Pin name PM4x PITHL4x Alternate Function Setting N°te ¢ Remark
Name 110
P40 Input 1 — X
Output 0 - X
P41 Input 1 - X
Output 0 - TRJIOO output = 0 Note !
TO10 output = Q Nete2
VCOUTO output = 0 Note3
SNZOUT2 output = Q Note4
P42 Input 1 — X
Output 0 - (LTXDO output = 1) Notes
P43 Input 1 0 X CMOS input (Schmittl input)
1 X CMOS input (Schmitt3 input)
Output 0 x X
P44 Input 1 - X
Output 0 - (TOO7 output = Q) Nte2
P45 Input 1 - X
Output 0 - (TO10 output = Q) Note2
P46 Input 1 — X
Output 0 - (TO12 output = Q) Note2
P47 Input 1 - X
Output 0 — x

Notes 1. When a pin sharing a timer input/output function of the timer RJ is to be used as a general-purpose port pin,
the TMOD2 to TMODO bits of the timer RJ mode register 0 (TRIMRO) must have the same setting as their
initial value or have a setting other than 001B.

2. When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state(m=0,1,2,n=0to 7).

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

4. When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value.

5. When a pin sharing the serial data output function of the LIN is to be used as a general-purpose port pin,
operation of the corresponding LIN must be stopped.
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6. Functions in parentheses can be assigned via settings in the peripheral 1/0O redirection registers 1, 3, 4
(PIOR1, PIOR3, PIOR4).

Remark x: Don't care
PM4x: Port mode register 4
PITHL4x: Port input threshold control register 4
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Figures 4-29 to 4-36 show block diagrams of port 4 for 144-pin products.

Figure 4-29. Block Diagram of P40

EVob

M\
WRepu
l PU4
© PU40 ) | P-ch
-Cl
Alternate function
TOOLO
RD
l S OM—
I o
(]
. »n
— WRPpoRT
®
= P4
[0]
= Output latch _
~ P40 L
ks © P40/TOOLO
WRepMm 3
PM4 ™
S PM40
WRepwms
PMS
O PMSO0
Alternate function
S TOOLO
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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Figure 4-30. Block Diagram of P41
N EVoo
WRepu
J PU4
O PU41
b—l P-ch
Alternate function
TI10/TRJIO0
RD
5 o< o<t}
I 5}
d 2
Ny | [0)
" n
>
° WRPoRrT
(0]
£ P4
IS ) Output latch P41/TI10/TO10/
~ P41 —© TRJIOO/VCOUTO/
SNZOUT2
WRem
PM4
S PM41
WRpwms
PMS
O PMSO
Alternate function
TO10/TRJIOO/
N VCOUTO/SNZOUT2
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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Figure 4-31. Block Diagram of P42
N\ EVop
WRepu
l PU4
> PU42
}D—l P-ch
RD
5 o<]—o@]—
I 3]
Fany (5]
® (]
>
o WRPpoRrT
£ P4
]
E A Output latch
~ P42 | —O P42/(LTXDO)
WRpm
PM4
O PM42
WRepwms
l PMS
© PMSO0
Alternate function
gy (LTXDO)
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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Figure 4-32. Block Diagram of P43
M\
WRPpITHL
l PITHL4
© PITHL43
EVoo
WRpu
l PU4
O PU43
—| P-ch
CMOS
. (Schmitt1
Alternate function
(LRXDO) C [
RD CMOS
(Schmitt3
S
| 3]
D) (0]
% w
° WRPoRT
g P4
§ O latch
£ & “t;’,:ts ate © P43/(LRXDO)
WRem
PM4
S PM43
WRepwms
PMS
S PMSO0
N
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
PMS:  Port mode select register
PITHLA4: Port input threshold control register 4
RD: Read signal
WRxx: Write signal
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WRepu

Figure 4-33. Block Diagram of P44

PU4

RD

EVoo

PU44

Alternate function

P-ch

(TI07)

WRPpoRrT

Internal bus

P4

Selector

Output latch
P44

PM4

PM44

D—%—@ P44/(TI07)/(TO07)

PMS

PMSO0

Alternate function
(TOO07)

P4: Port register 4

PU4: Pull-up resistor option register 4

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

WRxx: Write signal
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Figure 4-34. Block Diagram of P45
N\ EVoo
WRpu
J PU4
O PU45
Alternate function
(TI10)
RD
5 QM—
I 3]
A (]
* ()
>
2 WRPORT
2 P4
Q
S A Output latch
~ P45 —©) P45/(TI10)/(TO10)
WRem
PM4
O PM45
WRpms
PMS
© PMSO0
Alternate function
I~/ (TO10)
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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Figure 4-35. Block Diagram of P46
Y EVoo
WRpu
J PU4
© PU46
P-ch
Alternate function
(T12)
RD
5 o< o<t}
[&]
) I 8
[%2]
>
2 WRPpoRrT
(0]
£ P4
[J]
IS ) Output latch
~ P46 —O P46/(TI12)/(TO12)
WRpm
PM4
S PM46
WRpums
L PMS
© PMSO0
Alternate function
I~/ (TO12)
P4: Port register 4

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

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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Figure 4-36. Block Diagram of P47
EVop
M  WReu
l PU4
© PU47
P-ch
Alternate function
INTP13
RD
| G
& ]
| ©
%) w
]
2 WRPpoRrT
®
= P4
£ Output latch
C
- S P47 © P47/INTP13
WRpm
PM4
S PM47
WRpus
PMS
~_ S PMSO0
P4: Port register 4

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

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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4.2.6 Portb

Port 5 is an I/0O port with an output latch. Port 5 can be set to the input mode or output mode in 1-bit units using port
mode register 5 (PM5). When the P50 to P57 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 5 (PU5).

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

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

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

Reset signal generation sets this port to input mode.

Table 4-10. Settings of Registers When Using Port 5 (1/2)

Pin Name PM5x PIM5x PITHL5x Alternate Function Setting Note 7 Remark
Name /10
P50 Input 1 - 0 X CMOS input

(Schmittl input)

1 CMOS input
(Schmitt3 input)

Output 0 - X X
P51 Input 1 - - X
Output 0 - - (SOO01 output = 1) Note

(IETXD outpu = Q) Note2

P52 Input 1 - 0 x CMOS input
(Schmittl input)

1 CMOS input
(Schmitt3 input)
Output 0 - x (SCKO1 output = 1) Note3
(STOPST output = 0) Note6
P53 Input 1 - 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
Output 0 - X X
P54 Input 1 0 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X X TTL input
Output 0 x x (TO11 output = Q) Nete4

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

RO1UHO0559EJ0100 Rev.1.00 R NS 213
Jan 29, 2016 _ENES



RL78/F15

CHAPTER 4 PORT FUNCTIONS

Table 4-10. Settings of Registers When Using Port 5 (2/2)

Pin Name PM5x PIM5x PITHL5x Alternate Function Setting Note 7 Remark
Name /0
P55 Input 1 - - x
Output 0 - - (TO13 output = Q) Nete4
P56 Input 1 - — X
Output 0 - - (TO15 output = Q) Nete4
(SNZOUT1 output = 0) Notes
P57 Input 1 - - X
Output 0 - - (TO17 output = Q) Nete4
(SNZOUTO output = 0) Note5
Notes When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn bit
of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and
the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m=0, 1, 2, n =0, 1).
When a pin sharing the serial interface IEBus function is to be used as a general-purpose port pin,
operation of the corresponding serial interface IEBus must be stopped.
When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the CKOmn
bit of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and
the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m=0, 1, 2, n =0, 1).
When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state(m=0,1,2,n=0to 7).
When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENTY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value.
When a pin sharing the STOP status output function is to be used as a general-purpose port pin, the
STPOEN bit of the STOP status output control register (STPSTC) must have the same setting as its initial
value.
Functions in parentheses can be assigned via settings in the peripheral 1/O redirection registers 3, 4, 6, 9
(PIOR3, PIOR4, PIOR6, PIOR9). The STOPST function can be assigned via settings in the STOP status
output control register (STPSTC).
Remark x: Don't care
PM5x: Port mode register 5
PIM5x: Port input mode register 5
PITHL5x: Port input threshold control register 5
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Figures 4-37 to 4-44 show block diagrams of port 5 for 144-pin products.

Figure 4-37. Block Diagram of P50

Selector

acnds

(Schmitt1)

EVoo

—| P-ch

(Schmltt3)

4@_

© P50/(SSI01

M\
WRPpITHL
PITHL5
A PITHL50
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PU5
S PU50
Alternate function
(SSI0T)/(INTP3)/
(IERXD)
RD
g
3 I
T O |
<
2
£ WRPorT
P5
Output latch
S P50
WRpM
PM5
S PM50
WRpwms
PMS
Ny &S PMS0
P5: Port register 5
PUS: Pull-up resistor option register 5
PM5:  Port mode register 5
PMS:  Port mode select register
PITHLS5: Port input threshold control register 5
RD: Read signal
WRxx: Write signal

(INTP3)(IERXD

/
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Figure 4-38. Block Diagram of P51
EVoo
M  WRpu
L PU5
O PU51
P-ch
Alternate function
INTP11
RD
L 5 o<]—o@}
| o}
(0]
»n
[2]
>
° WRPORT
g P5
[0]
< g Output latch
N
pot ——© P51/INTP11/
WRew (SO01)/(IETXD)
PM5
S PM51
WRepwms
PMS
S PMSO0
Alternate function
(S001)
N
Alternate function
(IETXD)
P5: Port register 5
PUS: Pull-up resistor option register 5
PM5:  Port mode register 5
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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Figure 4-39. Block Diagram of P52
] WRepITHL
J PITHL5
O PITHL52
EVob
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b7—| P-ch
CMOS
(Schmltt1)
Alternate function
(SCKO1)
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E J - (Schmitt3)
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: | -G
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£
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A Output latch
~ Ps2 © P52/(SCKOTy
WRewM (STOPST)
PM5
S PM52
WRepwms
PMS
I~ S PMSO0
Alternate function
(SCKO1)
Alternate function
(STOPST)
P5: Port register 5
PUS: Pull-up resistor option register 5
PM5:  Port mode register 5
PMS:  Port mode select register
PITHLS5: Port input threshold control register 5
RD: Read signal
WRxx:  Write signal
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Figure 4-40. Block Diagram of P53
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P5: Port register 5

PUS: Pull-up resistor option register 5
PM5:  Port mode register 5

PMS:  Port mode select register

PITHLS5: Port input threshold control register 5
RD: Read signal

WRxx: Write signal
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Figure 4-41. Block Diagram of P54
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© PMSO0
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(TO11)
N
P5: Port register 5
PUS: Pull-up resistor option register 5
PM5:  Port mode register 5
PIM5:  Port input mode register 5
PMS:  Port mode select register
PITHLS: Port input threshold control register 5
RD: Read signal
WRxx:  Write signal
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WRepu

Figure 4-42. Block Diagram of P55
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P5: Port register 5

PUS: Pull-up resistor option register 5

PM5:  Port mode register 5
PMS:  Port mode select register
RD: Read signal

WRxx: Write signal
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Figure 4-43. Block Diagram of P56
Y EVoo
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(SNZOUT1)
WRem
PMS
© PM56
WRpms
l PMS
© PMSO0
Alternate function
(TO15)/
g4 (SNZOUT1)
P5: Port register 5

PUS: Pull-up resistor option register 5
PM5:  Port mode register 5

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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Figure 4-44. Block Diagram of P57
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(TO17)/
~_ (SNZOUTO0)
P5: Port register 5

PUS: Pull-up resistor option register 5
PM5:  Port mode register 5

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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4.2.7 Port6

Port 6 is an I/0O port with an output latch. Port 6 can be set to the input mode or output mode in 1-bit units using port
mode register 6 (PM6). Input to the P62 and P63 pins can be specified through a normal input buffer or a TTL input buffer
in 1-bit units using port input mode register 6 (PIM6). When the P60 to P67 pins are used as an input port, use of an on-
chip pull-up resistor can be specified in 1-bit units by pull-up resistor option register 6 (PU6).

Output from the P60 to P63 pins can be specified as N-ch open-drain output (EVop tolerance) in 1-bit units using port
output mode register 6 (POM6).

For the P60 to P63 pin input, the threshold of the input buffer can be specified in 1-bit units using the port input
threshold control register 6 (PITHLG)

This port can also be used for serial interface (IICA, simplified IIC, CSI, and UART) data I/O and clock I/O, slave select
input, timer 1/0, SNOOZE status output, CAN serial data I/0, and IEBus serial data I/O.

Reset signal generation sets this port to input mode.

Table 4-11. Settings of Registers When Using Port 6 (1/2)

Pin Name PM6x PIM6x POM6x PITHL6xX Alternate Function Setting Not 8 Remark
Name I/0

P60 Input 1 - X 0 X CMOS input
(Schmittl input)

1 CMOS input
(Schmitt3 input)

Output 0 - 0 x (SCKOO0/SCLOO output = 1) Netel|  CMOS output
1 X N-ch O.D output

P61 Input 1 - X 0 X CMOS input

(Schmittl input)

1 CMOS input
(Schmitt3 input)

Output 0 - 0 x SDAOO output = 1 Nete2 CMOS output
1 x CTXD1 output = 1 "' N-ch O.D output
IETXD output = Q Note4
P62 Input 1 0 X 0 X CMOS input
(Schmittl input)
1 CMOS input

(Schmitt3 input)

1 X X X TTL input
Output 0 x 0 X SCLAO output = Q Nete5 CMOS output
1 x (SO00/TXDO output = 1) N2 | N-ch O.D output

(Notes and Remark are listed on the next page.)
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Table 4-11. Settings of Registers When Using Port 6 (2/2)

Pin Name PM6Xx PIM6x POM6x PITHL6x Alternate Function Setting Note 8 Remark
Name I/0
P63 Input 1 0 X 0 x CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 x x x TTL input
Output 0 x 0 x SDAAO output = 0 Note5 CMOS output
1 X N-ch O.D output
P64 Input 1 - - - x
Output 0 - - - (TO14 output = Q) Note s
(SNZOUT3 output = 0) Nt
P65 Input 1 — — - x
Output 0 - - - (TO16 output = Q) Note 6
(SNZOUT?2 output = 0) Nete”
P66 Input 1 - - - x
Output 0 - - - (TOOO output = 0) Nere®
P67 Input 1 - - - x
Output 0 - - - (TOO02 output = 0) Nere®
Notes 1. When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the CKOmn

bit of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and
the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m =0, 1, 2,n =0, 1).

2. When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn bit
of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and the
SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and channel
must have the same setting as its initial value (m=0, 1, 2, n =0, 1).

3. When a pin sharing the serial interface CAN function is to be used as a general-purpose port pin, operation
of the corresponding serial interface CAN must be stopped.

4. When a pin sharing the serial interface IEBus function is to be used as a general-purpose port pin,
operation of the corresponding serial interface IEBus must be stopped.

5.  When a pin sharing the serial interface IICA function is to be used as a general-purpose port pin, operation
of the corresponding serial interface IICA must be stopped.

6. When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state(m=0,1,2,n=0to 7).

7. When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENT?7 bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value.

8. Functions in parentheses can be assigned via settings in the peripheral I/O redirection registers 1, 3, 4, 6
(PIOR1, PIOR3, PIOR4, PIORE).

Remark x: Don't care
PM6x: Port mode register 6
PIM6Xx: Port input mode register 6
POM6x: Port output mode register 6
PITHL6x: Port input threshold control register 6
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Figures 4-45 to 4-52 show block diagrams of port 6 for 144-pin products.

Figure 4-45. Block Diagram of P60
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P6: Port register 6
PU6: Pull-up resistor option register 6
PM6:  Port mode register 6
POM®6: Port output mode register 6
PMS:  Port mode select register
PITHL6: Port input threshold control register 6
RD: Read signal
WRxx: Write signal

P60/(SCKO0)/(SCLO0)/

CRXD1/IERXD
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RL78/F15 CHAPTER 4 PORT FUNCTIONS
Figure 4-46. Block Diagram of P61
M\
WRPpITHL
l PITHLE
S PITHL61 EVob
WRepu
L PUG
& PUG1 |
I P-ch
CMOS
Alternate function (Schmitt1
(S100)/(SDAQO)/ o— |
(RXDO)
RD
S
. :
]
g
° WRPoRT
o P6
)
= L Output latch
~ P61
. © PB1/(S100)/(SDACDY
WReo | (RXDO)/CTXD1/IETXD
POM®6
& POM®61
WRpm
PM6
S PM61
WRepms
PMS
& PMS0
Alternate function
(SDA00)/CTXD1
N
Alternate function
IETXD
P6: Port register 6
PU6: Pull-up resistor option register 6
PM6:  Port mode register 6
POM®6: Port output mode register 6
PMS:  Port mode select register
PITHLG6: Port input threshold control register 6
RD: Read signal
WRxx: Write signal
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RL78/F15 CHAPTER 4 PORT FUNCTIONS
Figure 4-47. Block Diagram of P62
M\
WRepITHL
PITHL6
O PITHL62
WRepim
PIM6
S PIM62 EVop
WRpu
l PU6
S PU62
P-ch
CMOS
l (Schmitt1
Alternate function
SCLAO 7
) RD
3 CMOs
Q . (Schmitt3
© £
£ l | ] T
g | 3
TTL
WRPpoRT
P6 { 7
& Output latch
P62 ] @ P62/SCLAO/
WRrowm (SO00)/(TXDO)
POM®6
S POM62
WRpM
PM6
S PM62
WRepwms
PMS
S PMSO0
NS Alternate function
(SO00)/(TXDO)
Alternate function
SCLAO
P6: Port register 6
PUG: Pull-up resistor option register 6
PM6:  Port mode register 6
PIM6:  Port input mode register 6
POM®6: Port output mode register 6
PMS:  Port mode select register
PITHLG6: Port input threshold control register 6
RD: Read signal
WRxx: Write signal
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Figure 4-48. Block Diagram of P63

M\
WRPpITHL
PITHL6
O PITHL63
WRpim
PIM6
S PIM63 EVop
WRpu
L PU6
Ny PUGB3 |
I P-ch
CMOS
(Schmitt1)
Alternate function o
SDAA0/(SSI00) I p
RD
® CcMOS
§ L | § (Schmitt3
g & ko 7P
5 I 3
= TTL
WRepoRT
i (L
A Output latch
O P63 _)_/:\ . | @ P63/SDAAQ/
(SS100)
WRrom
POM®6
S POM63
WRem
PM6
S PM63
WRewms
PMS
O PMSO0
i Alternate function
SDAAO
P6: Port register 6
PUG: Pull-up resistor option register 6
PM6:  Port mode register 6
PIM6:  Port input mode register 6
POM®6: Port output mode register 6
PMS:  Port mode select register
PITHL6: Port input threshold control register 6
RD: Read signal
WRxx: Write signal
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RL78/F15
Figure 4-49. Block Diagram of P64
N\ EVoo
WRepu
l PUB
© PU64
P-ch
Alternate function
(T114)
RD
(2]
E 5 o<]—o@]—
3 | o
= ~ | @
8 n
£
WRPpoRT
P6
A Output latch
o P64 —O P64/(TI14)/(TO14)/
(SNZOUT3)
WRem
PM6
© PM64
WRepwms
PMS
© PMSO0
Alternate function
(TO14)/
(SNZOUT3)
~_/
P6: Port register 6

PUG: Pull-up resistor option register 6
PM6:  Port mode register 6

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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RL78/F15
Figure 4-50. Block Diagram of P65
N\ EVoo
WRepu
l PUB
© PUG5
P-ch
Alternate function
(TI16)
RD
0 | 5 o<]—o@]—
> (8]
= | 3
c (]
Q
k= WRporT
P6
A Output latch
~ P65 —O P65/(TI16)/(TO16)/
(SNZOUT2)
WRpm
PM6
© PM65
WRepwms
PMS
© PMSO0
Alternate function
(TO18)/
(SNZOUT2)
—~_/
P6: Port register 6

PUEG: Pull-up resistor option register 6
PM6:  Port mode register 6

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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RL78/F15
Figure 4-51. Block Diagram of P66
A\ EVoo
WRpu
J PU6
S PU66 ) |
P-ch
Alternate function
(T100)
RD
& <
| o)
(%]
[2]
>
° WRePorT
2 P6
@
< 8 Output latch
i P66 —O P66/(T100)/(TO00)
WRem
PM6
S PM66
WRepms
PMS
S PMS0
Alternate function
(TO00)
—~_/
P6: Port register 6

PUG: Pull-up resistor option register 6
PM6:  Port mode register 6

PMS:  Port mode select register

RD: Read signal

WRxx:  Write signal
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Figure 4-52. Block Diagram of P67

EVoo

WRepu

J PU6
> PU67

P-ch

Alternate function
(TI02)

RD

\
Selector

Internal bus

WRPoRT

P6

Output latch
P67 D—%—@ P67/(TI02)/(TO02)

®

WRem
PM6

= PM67

WRepwms
PMS

© PMSO0

Alternate function
(TO02)

P6: Port register 6

PUG: Pull-up resistor option register 6
PM6:  Port mode register 6

PMS:  Port mode select register

RD: Read signal

WRxx:  Write signal
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4.2.8 Port7

Port 7 is an 1/0O port with an output latch. Port 7 can be set to the input mode or output mode in 1-bit units using port
mode register 7 (PM7). When used as an input port, use of an on-chip pull-up resistor can be specified in 1-bit units by
pull-up resistor option register 7 (PU7).

Input to the P70, P71, and P73 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units
using port input mode register 7 (PIM7). For the P70, P71, P73, and P75 to P77 pin input, the threshold of the input buffer
can be specified in 1-bit units using the port input threshold control register 7 (PITHL7). Output from the P70 to P72 pins
can be specified as N-ch open-drain output (EVob tolerance) in 1-bit units using port output mode register 7 (POM7).

This port can also be used for A/D converter analog input, key interrupt input, data I/O for serial interfaces (simplified
IIC, CSI, and UART), clock /O, slave select input, timer I/O, external interrupt request input, SNOOZE status output, and
serial data I/0 for CAN.

When P70/ANI26 to P74/ANI30 are used to digital inputs/outputs, set them to digital inputs/outputs by port mode
control register 7 (PMC7) (can be specified in 1-bit units).

When P70/ANI26 to P74/ANI30 are used to analog inputs, set them to analog inputs by port mode control register 7
(PMCY7), and to input mode by PM7 register (can be specified in 1-bit units).

Reset signal generation sets P70 to P74 to analog input mode and P75 to P77 to input mode.
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CHAPTER 4 PORT FUNCTIONS

Table 4-12. Settings of Registers When Using Port 7 (1/2)

Pin Name PM7x PIM7x POM7x PMC7x PITHL7x Alternate Function Remark
Name 1/0 Setting "¢
P70 Input 1 0 X 0 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X 0 X X TTL input
Output 0 x 0 0 x SDAL11 output = 1 1| CMOS output
— Ni 2
x 1 0 x TO15 output =0""* | \_oh 0.D output
SNZOUT4 output = 0
Note 3
P71 Input 1 0 X 0 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 X 0 X X TTL input
Output 0 x 0 0 x SCK11 output = 1 4| CMOS output
— Note 2
x 1 0 x TOL7 output =0""* | \ o4 0.D output
SCL11 output = 1 Note4
SNZOUTS5 output = 0
Note 3
P72 Input 1 - x 0 - X
Output 0 - 0 0 - SO11 output = 1 N1 | CMOS output
_ 1 0 _ SNZOUT6 osutput =0 N-ch O.D output
Note
(CTXDO output =1
Note 5
)
P73 Input 1 0 - 0 0 X CMOS input
(Schmittl input)
1 X CMOS input
(Schmitt3 input)
1 - 0 X X TTL input
Output 0 X - 0 X SNZOUT?7 output = 0 CMOS output
Note 3
P74 Input 1 - — 0 — X
Output 0 - - 0 - (SO10 output = 1) Note
(TXD1 output = 1) Note1
(Notes and Remark are listed on the next page.)
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CHAPTER 4 PORT FUNCTIONS

Table 4-12. Settings of Registers When Using Port 7 (2/2)

Pin Name PM7x PIM7x POM7x PMC7x PITHL7x Alternate Function Remark
Name /10 Setting
P75 Input 1 - - - 0 x CMOS input
(Schmittl input)
1 X CMOS input
(Schmitt3 input)
Output 0 — — — X X
P76 Input 1 - - - 0 X CMOS input
(Schmittl input)
1 X CMOS input
(Schmitt3 input)
Output 0 - - - x (SCK10 output = 1 Nete 4
P77 Input 1 - - - 0 X CMOS input
(Schmittl input)
1 x CMOS input
(Schmitt3 input)
Output 0 - — - X X
Notes 1. When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn bit

Remark

of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and
the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m =0, 1, 2, n =0, 1).

When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state(m=0,1,2,n=0to 7).

When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value.

When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the CKOmn
bit of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and
the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m =0, 1, 2, n =0, 1).

When a pin sharing the serial data output function of the CAN is to be used as a general-purpose port pin,
operation of the corresponding CAN must be stopped.

Functions in parentheses can be assigned via settings in the peripheral I/O redirection register 4 (PIOR4).
X: Don't care
PM7x: Port mode register 7
PIM7x: Port input mode register 7
POM7x:  Port output mode register 7
PMC7x:  Port mode control register 7
PITHL7x: Port input threshold control register 7
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Table 4-13. Setting Functions of P70/ANI26 to P74/ANI30 Pins

PMC7 Register

PM7 Register

ADS Register

P70/ANI26 to P74/ANI30 Pins

Digital 1/0 selection

Input mode

Digital input

Output mode

Digital output

Analog selection

Input mode

Selects ANI.

Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Output mode

Selects ANI.

Does not select ANI.

Setting prohibited

Reset signal generation sets P70/ANI26 to P74/ANI30 to analog input mode.
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Figures 4-53 to 4-60 show block diagrams of port 7 for 144-pin products.

Figure 4-53. Block Diagram of P70

Y
WReiTHL
PITHL?7
S PITHL70
WRepim
PIM7
S PIM70 EVop
WReu ]
PU7
& PU70 |
I P-ch
WRemc
PMC7
& PMC70
CMOS
4 a (Schmitt1)
—1—C O
Alternate function
TI15/SI111/SDA11
/INTP8/KRO
CMOS
RD (Schmitt3)
— O—‘
[%2] (=}
3 & | 3
[ | [}
c (2]
3 I
£ WReoRrT
P7
A Output latch | P70/TI115/S111/
~ P70 o @ INTP8/TO15/
KRO/SDA11/
WRProm SNZOUT4/ANI26
POM7
& POM70
WRem
PM7
S PM70
WRewms
PMS
& PMSO A/D converter RS
ADS | ADS4 to ADSO
%4
Alternate function
SDA11
Alternate function
TOO05/SNZOUT4
P7: Port register 7
PUT: Pull-up resistor option register 7
PM7: Port mode register 7
PIM7: Port input mode register 7

POM?7: Port output mode register 7
PMCT7: Port mode control register 7

PMS: Port mode select register
PITHL7: Port input threshold control register 7
ADS: Analog input channel specification register
RD: Read signal
WRXX: Write signal
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Figure 4-54. Block Diagram of P71

M\
WReiTHL
PITHL7
S PITHL71
WRpim
PIM7
S PIM71 EVoo
WRepu T
PU7
S PUT1 |
I P-ch
WRemc
PMC7
S PMCT71
CMOS
o<]—o@: (Schmitt1)
Alternate function —
TIM7/SCK11/
INTP6/KR1
CMOS
RD (Schmitt3)
%) o o—
2 | 2
© & Q<o
£ | [}
o) (2]
£ ] —
- WRpoRT
P7
P71/INTP6/TO17/
& o“trF’,‘;t1'at°h ‘ | © KRUSCKT1TINT)
SCL11/SNZOUTS5/
WRrom ANI27
POM7
& POM71
WRem
PM7
S PM71
WRems
PMS
& PMSO A/D converter o o
N
Alternate function
SCK11/SCL11
Alternate function
TO17/SNZOUT5S
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
PIM7: Port input mode register 7
POM7:  Port output mode register 7
PMC7:  Port mode control register 7
PMS: Port mode select register
PITHL7: Port input threshold control register 7
ADS: Analog input channel specification register
RD: Read signal
WRxx:  Write signal
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Figure 4-55. Block Diagram of P72
M\ EVop
WRpu
PU7
S PU72 ) |
P-ch
WRemc
PMC7
S PMC72
==
Alternate function
KR2
RD
S
| 0
S 3
| 3
(2]
=}
° WRPpoRT
g P7
£ 1 Output latch | P72/ANI28/KR2/
~ P72 — o © (CTXDO)/SO11/
SNZOUT6
WRpom
POM7
S POM72 )
WRem
PM7
S PM72
WRems
PMS
& PMSO A/D converter o o
Alternate function
SO11/(CTXDO)
N
Alternate function
SNZOUT6
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7:  Port mode register 7
POM7: Port output mode register 7
PMC7: Port mode control register 7
PMS:  Port mode select register
ADS:  Analog input channel specification register
RD: Read signal
WRxx: Write signal
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RL78/F15
Figure 4-56. Block Diagram of P73
M
WRPITHL
PITHL7
PITHL73
WRepim
PIM7
PIM73 EVoo
WReu
PU7
PU73 )
P-ch
WRpmc
PMC7
PMC73
CMOS
Q<]_O@ (Schmitt1)
Alternate function _[7- O
SSHMKR3/ (
(CRXDO)
CMOS
RD (Schmitt3)
0O—
: a=d
= | 2
© (6]
g | 3 TTL
2 (%]
= WRpoRT ﬂ-
P7
Output latch R
T\ | P73/KR3/SSI1/
P73 —) O snzouT7/(cRXDOY
ANI29
WRem
PM7
PM73
WRepwms
PMS
PMS0 A/D converter o o
Alternate function
SNZOUT7
~
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
PIM7: Port input mode register 7
PMC7:  Port mode control register 7
PMS: Port mode select register
PITHL7: Port input threshold control register 7
ADS: Analog input channel specification register
RD: Read signal
WRxx:  Write signal
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RL78/F15
Figure 4-57. Block Diagram of P74
M\ EVob
WRepu
PU7
S PU74
WRemc
PMC7
S PMC74

Alternate function

Ras

KR4
RD
| | g
8]
O o
5 ! z
e}
g WRPpoRT
) P7
<
& Output latch —\ P74/KR4/
P74 ) ©) (SO10)/(TXD1)/
WRe ANI30
PM7
& PM74
WRepMms
PMS
O PMSO0
A/D converter o o
Alternate function
NS (SO10)/(TXD1)
ADS | ADS4 to ADSO
P7: Port register 7
PUT: Pull-up resistor option register 7
PM7:  Port mode register 7
PMC7: Port mode control register 7
PMS:  Port mode select register
ADS:  Analog input channel specification register
RD: Read signal
WRxx: Write signal
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RL78/F15
Figure 4-58. Block Diagram of P75
M\
WRPITHL
J PITHL?
O PITHL75 EVop
WRepu
J PU7
O PU75
—| P-ch
cMOS
" (Schmitt1
Alternate function
KR5/(S110) C
/(RXD1)
RD CMOS
(Schmitt3
2 J 1 S
fe) 8]
T ~ | 2
c n
§]
< WRPoRT
P7
L Output latch ®) P75/KR5/
~ P75 (SM0)/(RXD1)
WRem
PM7
> PM75
WRepwms
PMS
& PMSO0
N
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
PMS: Port mode select register
PITHL7: Port input threshold control register 7
RD: Read signal
WRxx:  Write signal
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RL78/F15
Figure 4-59. Block Diagram of P76
M\
WREPITHL
J PITHL?
S PITHL76 EVob
WRpu
L PU7
O PU76
—| P-ch
N CMOSs
Alternate function (Schmitt1
KR6/(SCK10) O—
cMOoS
RD (Schmitt3
L 5
2 | s
o) N | [}
T w
c
Q
< WRePoRT
P7
& O“t}f;; lateh ) l © P76/KR6/
|/ (SCK10)
WRpM
PM7
S PM76
WRepwms
PMS
© PMSO
Alternate function
(SCK10)
N
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
PMS: Port mode select register
PITHL7: Port input threshold control register 7
RD: Read signal
WRxx:  Write signal
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RL78/F15
Figure 4-60. Block Diagram of P77
M\
WRPITHL
J PITHL?
&S PITHL77 EVoo
WRepu
l PU7
O PU77
—| P-ch
cMOoS
" (Schmitt1
Alternate function
KR7/INTP12/ =
[(SSI10)
RD CMOS
» . (Schmitt3
> [e]
£ I E
[ < | o
= [0
5 n
£ WRPoRT
P7
& Output latch ®) P77/KR7/INTP12/
P77 (SSI110)
WReM
PM7
& PM77
WRewms
PMS
© PMSO
N
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
PMS: Port mode select register
PITHL7: Port input threshold control register 7
RD: Read signal
WRxx:  Write signal
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429 Port 8

Port 8 is an 1/0 port with an output latch. Port 8 can be set to the input mode or output mode in 1-bit units using port
mode register 8 (PM8).

This port can also be used for analog input for A/D converter.

P80 to P85 can also be used for D/A converter output, and analog voltage input and reference voltage input for
comparator.

To use P80/ANI2 to P87/ANI9 as digital 1/0O pins, set them in the digital /O mode by using the A/D port configuration
register (ADPC) and in the input mode or the output mode by using the PM8 register. Use these pins starting from the
upper bit.

To use P80/ANI2 to P87/ANI9 as analog input pins, set them in the analog /O mode by using the A/D port
configuration register (ADPC) and in the input mode by using the PM8 register. Use these pins starting from the lower bit.

Table 4-14. Settings of Registers When Using Port 8

Pin Name PM8x ADPC Alternate Function Remark
Name 110 Setting
P8n Input 1 03 to n+3H - To use P8n as a port, use these
Output 0 03 to n+3H pins from the upper bit.

Remarks 1. PM8x: Port mode register 8
ADPC: A/D port configuration register
2. n=0to7
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Table 4-15. Setting Functions of P80/ANI2/ANOO Pin

ADPC Register

PM8 Register

DAM Register

DAM2 Register

ADS Register

Functions of ANOO/ANI2/ P80 Pin

Digital I/0 Input mode — Enables analog — Setting prohibited
output
Disables analog Digital input
output
Output mode — Enables analog — Setting prohibited
output
Disables analog Digital output
output
Analog 1/0 Input mode Enables D/A | Enables analog | Selects ANI Setting prohibited
conversion output Does not selects ANI Analog output (D/A conversion output)
operation Disables analog | Selects ANI Analog input (to be converted)
output Does not selects ANI Analog input (not to be converted)"°®
Stops D/A Enables analog | Selects ANI Setting prohibited
conversion output Does not selects ANI | Setting prohibited
operation Disables analog | Selects ANI Analog input (to be converted)
output Does not selects ANI | Analog input (not to be converted)
Output mode — — — Setting prohibited
Note This is a setting that the D/A converter is used for internal reference voltage of comparator. In this case, set

CVRS1, CVRSO bits of CMPSEL register to 10b (internal reference voltage (DAC output) is selected).

Table 4-16. Setting Functions of P81/ANI3 to P87/ANI9 Pins

ADPC Register

PM8 Register

ADS Register

P81/ANI3 to P87/ANI9 Pins

Digital I/0 selection

Input mode

Digital input

Output mode

Digital output

Analog input selection

Input mode

Selects ANI.

Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Output mode

Selects ANI.

Does not select ANI.

Setting prohibited

Reset signal generation sets P81/ANI3 to P87/ANI9 to analog input mode.
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Figures 4-61 to 4-68 show block diagrams of port 8 for 144-pin products.

Figure 4-61. Block Diagram of P80

M|  WRaorc )
ADPC 0: Analog input
L 1: Digital 1/0
N ADPC4 to ADPCO
RD
: o
| 5
D (0]
» ~ | ©
_g w
.
§ WRPpoRrT
< P8
Output latch P80/ANI2/
g
~ P80 © ANOO
WRpm
PM8
var PM80 O
WRepwms
l PMS A/D converter o ©
S PMSO0
ADS | ADS4 to ADSO0
WRbpAm2
DAM2 D/A converter /r
S ANOOEN
N
P8: Port register 8

PM8:  Port mode register 8

PMS:  Port mode select register

ADPC: A/D port configuration register

DAM2: D/A converter mode register 2

ADS:  Analog input channel specification register
RD: Read signal

WRxx: Write signal
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RL78/F15
Figure 4-62. Block Diagram of P81
M\  WRaorc 0: Analod inout
: Analog inpu
l ADPC 1: Digital I/0
N ADPC4 to ADPCO
RD
| 154 C
<@
%) ~ | o)
> ()
o]
s
§ WRPoRT
IS P8
Output latch P81/ANI3/
g
~ P81 © vempoo
WRpeM
PM8
= PM81 ®
WRepms
PMS A/D converter o o
& PMSO
ADS | ADS4 to ADSO
NS Analog voltage
input for comparator
P8: Port register 8

PM8:  Port mode register 8
PMS:  Port mode select register
ADPC: A/D port configuration register

ADS:  Analog input channel specification register
RD: Read signal
WRxx: Write signal
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Figure 4-63. Block Diagram of P82
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Figure 4-64. Block Diagram of P83
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Figure 4-65. Block Diagram of P84
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Figure 4-66. Block Diagram of P85
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Figure 4-67. Block Diagram of P86
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Figure 4-68. Block Diagram of P87
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ADS:  Analog input channel specification register

RD: Read signal
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4.2.10 Port9

Port 9 is an I/0O port with an output latch. Port 9 can be set to the input mode or output mode in 1-bit units using port
mode register 9 (PM9).

This port can also be used for A/D converter analog input.

To use P90/ANI10 to P97/ANI17 as digital I/O pins, set them in the digital I/O mode by using the A/D port configuration
register (ADPC) and in the input mode or the output mode by using the PM9 register. Use these pins starting from the
upper bit.

To use P90/ANI10 to P97/ANI17 as analog input pins, set them in the analog input mode by using the A/D port
configuration register (ADPC) and in the input mode by using the PM9 register. Use these pins starting from the lower bit.

Reset signal generation sets this port to analog input mode.

Table 4-17. Settings of Registers When Using Port 9

Pin Name PM9x Alternate Function Setting Remark
Name lfe}
P90 Input 1 X
Output 0 X
P91 Input 1 X
Output 0 X
P92 Input 1 X
Output 0 X
P93 Input 1 X
Output 0 X
P94 Input 1 X
Output 0 X
P95 Input 1 X
Output 0 X
P96 Input 1 X
Output 0 X
P97 Input 1 X
Output 0 X
Remark x: Don't care

PMOx: Port mode register 9

Table 4-18. Settings of Registers When Using Port 9

Pin Name PM9x ADPC Alternate Function Remark
Name 110 Setting
P9n Input 1 0C to n+0CH — To use P9n as a port, use these
Output 0 0C to n+0CH pins from the upper bit.

Remarks 1. PM9x: Port mode register 9
ADPC: A/D port configuration register
2.n=0to7
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Table 4-19. Setting Functions of P90/ANI10 to P97/ANI17 Pins

ADPC Register

PM9 Register

ADS Register

P90/ANI10 to P97/ANI17 Pins

Digital 1/0 selection

Input mode

Digital input

Output mode

Digital output

Analog input selection

Input mode

Selects ANIL.

Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Output mode

Selects ANI.

Does not select ANI.

Setting prohibited

Reset signal generation sets P90/ANI10 to P97/ANI17 to analog input mode.
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Figure 4-69 shows a block diagram of port 9 for 144-pin products.

Figure 4-69. Block Diagram of P90 to P97
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RD
| 5} (
(]
= ©
| 3
8
° WRPpoRT
g P9
2
= = (;‘;tg‘:t 'Sg’: © P90/ANI1O,
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|/ P96/ANI16,
P97/ANI17
WRpwms
PMS A/D converter o 0O
S PMSO0
ADS | ADS4 to ADSO
N
P9: Port register 9
PM9:  Port mode register 9
PMS:  Port mode select register
ADPC: A/D port configuration register
ADS:  Analog input channel specification register
RD: Read signal
WRxx: Write signal
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4.2.11 Port 10

Port 10 is an I/O port with an output latch. Port 10 can be set to the input mode or output mode in 1-bit units using port
mode register 10 (PM10).

When the P106 and P107 pins are used as an input port, use of an on-chip pull-up resistor can be specified in 1-bit
units by pull-up resistor option register 10 (PU10). For the P107 pin input, the threshold of the input buffer can be specified
in 1-bit units using the port input threshold control register 10 (PITHL10).

This port can also be used for A/D converter analog input and LIN serial data 1/O.

To use P100/ANI18 to P105/ANI23 as digital I/O pins, set them in the digital /O mode by using the A/D port
configuration register (ADPC) and in the input mode or the output mode by using the PM10 register. Use these pins
starting from the upper bit.

Reset signal generation sets this port to input mode.

To use P100/ANI18 to P105/ANI23 as analog input pins, set them in the analog input mode by using the A/D port
configuration register (ADPC) and in the input mode by using the PM10 register. Use these pins starting from the lower bit.

Reset signal generation sets this port to analog input mode.

Table 4-20. Settings of Registers When Using Port 10

Pin Name PM10x PITHL10x Alternate Function Setting Not¢ 2 Remark
Name 110
P100 N3 | |nput 1 — x
Output 0 — X
P101 Nete3 | Input 1 — X
Output 0 — X
P102 Nete3 | Input 1 — X
Output 0 — X
P103 Nete3 | Input 1 — X
Output 0 — X
P104 Note3 | Input 1 — X
Output 0 — X
P105 Nete3 | |nput 1 — x
Output 0 — X
P106 Input 1 — X
Output 0 — (LTXD1 output = 1) Notel
P107 Input 1 0 X CMOS input
(Schmittl input)
1 X CMOS input
(Schmitt3 input)

Output 0 X X

Notes 1. When a pin sharing the serial data output function of the LIN is to be used as a general-purpose port pin,
operation of the corresponding LIN must be stopped.
2. Functions in parentheses can be assigned via settings in the peripheral 1/O redirection register 4 (PIOR4).
3. These are the settings of registers in the case where setting of the A/D port configuration register (ADPC)
is to select “D” (digital I/O) for the target pin. See Table 4-21 when using this pin as an analog input.
Remark x: Don't care
PM10x: Port mode register 10
PITHL10x: Port input threshold control register 10
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Table 4-21. Settings of Registers When Using Pins of Port 10 as Analog Inputs
Pin Name PM10x ADPC Alternate Function Remark
Name 110 Setting
P10n Input 1 14 ton + 14H — To use P10n as an analog
(n=0to4) input, use these pins from the
lower bit.
00H (n =5)

Remarks 1. PM10x: Port mode register 9
ADPC: A/D port configuration register
2.n=0to5

Table 4-22. Setting Functions of P100/ANI18 to P105/ANI23 Pins

ADPC Register

PM10 Register

ADS Register

P100/ANI18 to P105/ANI23 Pins

Digital I/0 selection

Input mode

Digital input

Output mode

Digital output

Analog input selection

Input mode

Selects ANI.

Analog input (to be converted)

Does not select ANI.

Analog input (not to be converted)

Output mode

Selects ANI.

Does not select ANI.

Setting prohibited

Reset signal generation sets P100/ANI18 to P105/ANI23 to analog input mode.
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Figures 4-70 to 4-72 show block diagrams of port 10 for 144-pin products.

Figure 4-70. Block Diagram of P100 to P105

M| WRnaorc
ADPC 0: Analog input
1: Digital I/O
S ADPC4 to ADPCO
RD
| 3 <
| 5}
(0]
» ~ | ©
3 %)
©
5 WRPpoRrT
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Output latch
° P100 10 P105 © ot
WRewm P102/ANI20,
PM10 P103/ANI21,
P104/ANI22,
4 PM100 to PM105 O P105/ANI23
WRepwms
l PMS A/D converter o 0o
S PMS0
ADS | ADS4 to ADSO
N
P10: Port register 10
PM10: Port mode register 10
PMS:  Port mode select register
ADPC: A/D port configuration register
ADS:  Analog input channel specification register
RD: Read signal
WRxx: Write signal
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Figure 4-71. Block Diagram of P106
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P10: Port register 10

PM10: Port mode register 10

PMS:  Port mode select register

PU10: Pull-up resistor option register 10
RD: Read signal

WRxx: Write signal
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Figure 4-72. Block Diagram of P107
M\
WRePITHL
PITHL10
& PITHL107 EVo
WRpu
PU10
4 PU107 P-ch
CMOSs
(Schmitt1
Alternate function
(LRXD1)
cMoS
RD (Schmitt3
3 s
2 L | 3
© Q<
= © D
g | @
£
WRPoRT
P10
Output latch
& Pp1 o7 © P107/(LRXD1)
WRpM
PM10
o) PM107
WRepwms
PMS
S PMSO0
%
P10: Port register 10
PM10: Port mode register 10
PMS: Port mode select register
PITHL10: Portinput threshold control register 10
PU10: Pull-up resistor option register 10
RD: Read signal
WRXX: Write signal

RO1UHO0559EJ0100 Rev.1.00
Jan 29, 2016

RENESAS

262



RL78/F15 CHAPTER 4 PORT FUNCTIONS

4.2.12 Port 11

Port 11 is an I/O port with an output latch. Port 11 can be set to the input mode or output mode in 1-bit units using port
mode register 11 (PM11). When is used as an input port, use of an on-chip pull-up resistor can be specified in 1-bit units
by pull-up resistor option register 11 (PU11).

This port can also be used for timer I/O.

Reset signal generation sets input mode.

Table 4-23. Settings of Registers When Using Port 11

Pin Name PM11x Alternate Function Setting Remark
Name /10
P110 to P117 Input 1 X
Output 0 TO20 to TO27 output = 0 Note

Note When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port pin, the
TOmnN bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable register m (TOEm)
corresponding to the target unit and channel must have the same setting as in the initial state (m =10, 1,2, n=0
to 7).

Remark x: Don't care
PM11x: Port mode register 11
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Figure 4-73 shows a block diagram of port 11 for 144-pin products.

Figure 4-73. Block Diagram of P110 to P117
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P11: Port register 11
PU11: Pull-up resistor option register 11
PM11: Port mode register 11
PMS:  Port mode select register
RD: Read signal

WRxx:  Write signal
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4.2.13 Port 12

P120 and P125 to P127 are I/O ports with an output latch. Port 12 can be set to the input mode or output mode in 1-bit
units using port mode register 12 (PM12). When the P120 and P125 to P127 pins are used as an input port, use of an on-
chip pull-up resistor can be specified by pull-up resistor option register 12 (PU12).

Input to the P125 pin can be specified through a normal input buffer or a TTL input buffer in 1-bit units using port input
mode register 12 (PIM12). For the P125 pin input, the threshold of the input buffer can be specified in 1-bit units using the
port input threshold control register 12 (PITHL12).

Output from the P120 pin can be specified as N-ch open-drain output (EVop tolerance) in 1-bit units using port output
mode register 12 (POM12).

This port can also be used for A/D converter analog input, resonator connection for main system clock, resonator
connection for subsystem clock, external clock input for main system clock, external clock input for subsystem clock, timer
I/O, serial interface (CSI) data output, slave select input, external interrupt request input, and SNOOZE status output.

When P120/ANI25 to P125/ANI24 are used to digital inputs/outputs, set them to digital inputs/outputs by port mode
control register 12 (PMC12) (can be specified in 1-bit units).

When P120/ANI25 to P125/ANI24 are used to analog inputs, set them to analog inputs by port mode control register 12
(PMC12), and to input mode by PM12 register (can be specified in 1-bit units).

Reset signal generation sets P120 and P125 to analog input mode and P121 to P124, P126, and P127 to input mode.

Table 4-24. Settings of Registers When Using Port 12 (1/2)

Pin Name PM12x PIM12x POM12x | PMC12x PITHL12x | Alternate Function Setting Nt ® Remark
Name /10
P120 Input 1 - x 0 - x
Output 0 - 0 0 - TRDIODO output = Q Nete? CMOS output
0 - 1 0 - TOO07 output = 0 Note2 N-ch O.D output
SOO01 output = 1 Note3
P121 Input - - - - - OSCSEL bit of CMC register =0
or EXCLK bit =1

P122 Input - - - - - OSCSEL bit of CMC register =0
P123 Input - - - - - OSCSELS bit of CMC register =

0

or EXCLKS bit=1
or SELLOSC bit of CKSEL

register = 1
P124 Input - - - - - OSCSELS bit of CMC register =
0
or SELLOSC bit of CKSEL
register = 1
P125 Input 1 0 - 0 0 X CMOS input
(Schmittl input)
1 CMOS input
(Schmitt3 input)
1 1 - 0 X X TTL input
Output 0 x - 0 x TRDIOBO output = Q Note?

TOO03 output = Q Nete2
SNZOUT1 output = Q Note4

(Notes, Caution, and Remark are listed on the next page.)
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Table 4-24. Settings of Registers When Using Port 12 (2/2)

Pin Name PM12x PIM12x POM12x | PMC12x PITHL12x | Alternate Function Setting N°t¢® Remark
Name 110
P126 Input 1 - - - _ x
Output 0 - - - - (TOO1 output = 0) Note2
P127 Input 1 - - - - x
Output 0 - - - - (TOO3 output = 0) Note2
Notes 1. When a pin sharing a timer RD function is to be used as a general-purpose port pin, the target bit for

Caution

TRDIOIj pin output control in the timer RD output master enable register 1 (TRDOER1) must have the
same setting as its initial value (i=A, B,C,D,j=0, 1)

When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port
pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable
register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial
state (m=0,1,2,n=0t0 7).

When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn bit
of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and
the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m =0, 1, 2, n =0, 1).

When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value.

Functions in parentheses can be assigned via settings in the peripheral I/O redirection register 1 (PIOR1).

The function setting on P121 to P124 is available only once after the reset release. The port once set
for connection to a resonator or an oscillator cannot be used as an input port unless the reset is

performed.
Remark x: Don't care

PM12x: Port mode register 12
PIM12x: Port input mode register 12
POM12x:  Port output mode register 12
PMC12x:  Port mode control register 12
PITHL12x: Port input threshold control register 12
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Figures 4-74 to 4-78 show block diagrams of port 12 for 144-pin products.

Figure 4-74. Block Diagram of P120
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P12: Port register 12
PU12: Pull-up resistor option register 12
PM12: Port mode register 12
POM12: Port output mode register 12
PMC12: Port mode control register 12
PMS: Port mode select register
ADS: Analog input channel specification register
RD: Read signal
WRXxX: Write signal
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Figure 4-75. Block Diagram of P121 and P122
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CMC: Clock operation mode control register
RD: Read signal
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Figure 4-76. Block Diagram of P123 and P124
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CMC: Clock operation mode control register
RD: Read signal
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Figure 4-77. Block Diagram of P125
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P12: Port register 12
PU12: Pull-up resistor option register 12
PM12: Port mode register 12
PIM12: Port input mode register 12
PMC12:  Port mode control register 12
PMS: Port mode select register
PITHL12: Portinput threshold control register 12
ADS: Analog input channel specification register
RD: Read signal
WRXX: Write signal
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Figure 4-78. Block Diagram of P126 and P127
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PMS:  Port mode select register
RD: Read signal
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4.2.14 Port 13

P131 to P136 are I/O ports with an output latch. Port 13 can be set to the input mode or output mode in 1-bit units using
port mode register 13 (PM13). When the P131 to P136 pins are used as an input port, use of an onchip pull-up resistor

can be specified by pull-up resistor option register 13 (PU13).
P130 is a 1-bit output-only port with an output latch.
P137 is a 1-bit input-only port.
P130 is fixed to output mode, and P137 is fixed to input mode.
This port can also be used for external interrupt request input and reset output.
The RESOUT output can be set by an option byte.

Table 4-25. Settings of Registers When Using Port 13

Pin Name PM13X Alternate Function Setting Remark
Name 110
P130 Output - RESOUT
P131 to P136 Input 1 X
Output 0 X
P137 Input - X
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Figures 4-79 to 4-82 show block diagrams of port 13 for 144-pin products.

Figure 4-79. Block Diagram of P130
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P13: Port register 13
RD: Read signal
WRxx:  Write signal

Alternate function
RESOUT

P130/RESOUT

Remark When reset is effected, P130 outputs a low level. If P130 is set to output a high level before reset is effected,
the output signal of P130 can be dummy-output as the CPU reset signal.

Reset signal

P130

?

Set by software
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RL78/F15
Figure 4-80. Block Diagram of P131
EVoo
M  WRpu
l PU13
O PU131
P-ch
Alternate function
INTP14
RD
| 5 O<]—O@]7
& ks
| ©
%] w
>
% WRePoRT
c P13
% Output latch
- S P131 @ P131/INTP14
WRpM
PM13
S PM131
WRepwms
PMS
I~/ S PMSO
P13: Port register 13
PU13: Pull-up resistor option register 13
PM13: Port mode register 13
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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Figure 4-81. Block Diagram of P132 to P136
EVop
M  WReu
l PU13
© PU132 to 136
P-ch
RD
: =
| ©
S 3
. ! 2
=}
% WRPpoRrT
£ P13
Q
£ L Output latch
S P132 to P136 © P132to P136
WRpm
PM13
& PM132 to P136
WRpums
PMS
~_ S PMSO0

P13: Port register 13

PU13: Pull-up resistor option register 13
PM13: Port mode register 13

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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Figure 4-82. Block Diagram of P137
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\ El © P137/INTPO
Alternate function
INTPO
AV
RD: Read signal
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4.2.15 Port 14

Port 14 is an 1/0O port with an output latch. Port 14 can be set to the input mode or output mode in 1-bit units using port
mode register 14 (PM14). When the used as an input port, use of an on-chip pull-up resistor can be specified in 1-bit units

by pull-up resistor option register 14 (PU14).

This port can also be used for clock/buzzer output, and Timer I/O.

Reset signal generation sets input mode.

Table 4-26. Settings of Registers When Using Port 14

Pin Name PM14x Alternate Function Setting Remark
Name 110
P140 Input 1 X
Output 0 PCLBUZO output = 0 Note 1
(TO20 output = 0) Note 2
P141- Input 1 x
P147 Output 0 (TO21 to TO27 output = 0) Not€ 2

Notes 1. To use a pin multiplexed with the clock/buzzer output function as a general-purpose port, set the PCLOEO
bit in clock output select register 0 (CKSO0) to the default value.

2. When a pin sharing a timer output function of the timer array unit is to be used as a general-purpose port

pin, the TOmn bit of the timer output register m (TOm) and the TOEmn bit of the timer output enable

register m (TOEm) corresponding to the target unit and channel must have the same setting as in the initial

state(m=0,1,2,n=0to 7).

Remark x: Don't care

PM14x:  Port mode register 14
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Figure 4-83 and Figure 4-84 show a block diagram of port 14 for 144-pin products.

Figure 4-83. Block Diagram of P140

EVoo
M  WReu

l PU14
PU140

P-ch

Alternate function
(T120)

\
L
Selector

WRPpoRT

RD
P14

A Output latch
~ P140 ——©) P140/PCLBUZ0/
(T120)/(TO20)
WRpm
PM14

S PM140

Internal bus

PMS

© PMSO0

Alternate function
PCLBUZ0/(TO20)

P14: Port register 14

PU14: Pull-up resistor option register 14
PM14: Port mode register 14

PMS:  Port mode select register

RD: Read signal

WRxx:  Write signal
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Figure 4-84. Block Diagram of P141 to P147
EVoo
M  WReu
l PU14
e PU141 to P147
P-ch
Alternate function
(TI121) to (TI27)
RD
5 o<]—o@]—
& | 5
n
g
Q WRPpoRT
8 P14
g (0]
£ 0 P;ff‘g';tf;‘? ——© P141/(TI21)/(TO21) to
P147/(TI27)/(TO27)
WRpm
PM14
S PM141 to PM147
WRepwms
PMS
S PMSO0
Alternate function
(TO21) to (TO27)
N
P14: Port register 14
PU14: Pull-up resistor option register 14
PM14: Port mode register 14
PMS:  Port mode select register
RD: Read signal
WRxx: Write signal
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4.2.16 Port 15

Port 15 is an I/0O port with an output latch. Port 15 can be set to the input mode or output mode in 1-bit units using port
mode register 15 (PM15). When the P150 to P157 pins are used as an input port, use of an on-chip pull-up resistor can
be specified in 1-bit units by pull-up resistor option register 15 (PU15).

For the P150, P152, P153, P154, and P156 pin input, the threshold of the input buffer can be specified in 1-bit units
using the port input threshold control register 15 (PITHL15).

This port can also be used for data 1/0 and clock I/O for serial interface (CSI, UART), slave select input, serial data I/O

for LIN, and SNOOZE status output.

Reset signal generation sets P150 to P157 to input mode.

Table 4-27. Settings of Registers When Using Port 15

Pin Name PM15x PITHL15x Alternate Function Setting N°te 4 Remark
Name 110
P150 Input 1 0 X CMOS input (Schmittl input)
1 X CMOS input (Schmitt3 input)
Output 0 x x
P151 Input 1 — X
Output 0 - S021/(SO11) output =1
P152 Input 1 0 X CMOS input (Schmittl input)
1 X CMOS input (Schmitt3 input)
Output 0 x x
P153 Input 1 0 X CMOS input (Schmittl input)
1 X CMOS input (Schmitt3 input)
Output 0 x m/(m) output=1
P154 Input 1 0 X CMOS input (Schmittl input)
1 X CMOS input (Schmitt3 input)
Output 0 x (SNZOUT?7 output = 0) Note2
P155 Input 1 — X
Output 0 - LTXD2 output = 1 Note5
(SNZOUT®6 output = 0) Nete2
P156 Input 1 0 X CMOS input (Schmittl input)
1 X CMOS input (Schmitt3 input)
Output 0 x (SNZOUTS5 output = 0) Note 2
P157 Input 1 — X
Output 0 - S020/TXD2 output = 1 Note1
(SNZOUT4 output = 0) Nete2

(Notes and Remark are listed on the next page.)
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Notes 1. When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the SOmn bit
of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and
the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m =0, 1, 2, n =0, 1).

2. When a pin sharing the SNOOZE status output function is to be used as a general-purpose port pin, the
OUTENO to OUTENY bits of the SNOOZE status output control registers 0, 1, 2, 3 (PSNZCNTO, 1, 2, 3)
must have the same setting as its initial value.

3. When a pin sharing the serial array unit function is to be used as a general-purpose port pin, the CKOmn
bit of the serial output register m (SOm), the SOEmn bit of the serial output enable register m (SOEm), and
the SEmn bit of the serial channel enable status register m (SEm) corresponding to the target unit and
channel must have the same setting as its initial value (m =0, 1, 2, n =0, 1).

4. Functions in parentheses can be assigned via settings in the peripheral 1/0 redirection registers 4, 6
(PIOR4, PIORS).

5. When a pin sharing the serial data output function of the LIN is to be used as a general-purpose port pin,
operation of the corresponding LIN must be stopped.

Remark x: Don't care
PM15x: Port mode register 15
PITHL15x: Port input threshold control register 15
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Figure 4-85 to 4-90 show block diagrams of port 15 for 144-pin products.

Figure 4-85. Block Diagram of P150

(Schmitt1
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EVoo

—| P-ch
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L PITHL15
O PITHL150
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(8S111)
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2 S I g
— \ <
5 | 5
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@
= WRpoRT
P15
L Output latch
~ P150
WReM
PM15
S PM150
WRepwms
PMS
O PMSO0
%
P15: Port register 15
PU15: Pull-up resistor option register 15
PM15: Port mode register 15
PMS: Port mode select register
PITHL15: Port input threshold control register 15
RD: Read signal
WRXX: Write signal

© P150/(SSI11)
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Figure 4-86. Block Diagram of P151
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O PU151
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A Output latch
~ P151 ——Q P151/(SO11)/
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S PM151
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Alternate function
(SO11)/S021
N
P15: Port register 15
PU15: Pull-up resistor option register 15
PM15: Port mode register 15
PMS: Port mode select register
RD: Read signal

WRxX: Write signal
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Figure 4-87. Block Diagram of P152
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N
P15: Port register 15
PU15: Pull-up resistor option register 15
PM15: Port mode register 15
PMS: Port mode select register
PITHL15: Port input threshold control register 15
RD: Read signal
WRXX: Write signal
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Figure 4-88. Block Diagram of P153
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Alternate function
(SCK11)/SCK21
P15: Port register 15
PU15: Pull-up resistor option register 15
PM15: Port mode register 15
PMS: Port mode select register
PITHL15: Port input threshold control register 15
RD: Read signal
WRXX: Write signal
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Figure 4-89. Block Diagram of P154, P156
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P15: Port register 15
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PMS: Port mode select register
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RD: Read signal
WRXX: Write signal
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Figure 4-90. Block Diagram of P155, P157
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P15: Port register 15
PU15: Pull-up resistor option register 15
PM15: Port mode register 15
PMS: Port mode select register
RD: Read signal
WRXX: Write signal
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4.2.17 Port 16

Port 16 is an 1/O port with an output latch. Port 16 can be set to the input mode or output mode in 1-bit units using port
mode register 16 (PM16). When the P160 to P167 pins are used as an input port, use of an on-chip pull-up resistor can be

specified in 1-bit units by pull-up resistor option register 16 (PU16).

Table 4-28. Settings of Registers When Using Port 16

Pin Name PM16X Alternate Function Setting Remark
Name 110
P160 to P167 Input 1 x
Output 0 X
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Figures 4-91 shows block diagrams of port 16 for 144-pin products.

Figure 4-91. Block Diagram of P160 to P167
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P16: Port register 16

PU16: Pull-up resistor option register 16
PM16: Port mode register 16

PMS:  Port mode select register

RD: Read signal

WRxx: Write signal
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4.3 Registers Controlling Port Function

Port functions are controlled by the following registers.

Port mode registers (PMxx)

Port registers (Pxx)

Pull-up resistor option registers (PUxx)

Port input mode registers (PIMxx)

Port output mode registers (POMxx)

Port mode control registers (PMCxx)

A/D port configuration register (ADPC)
Peripheral I/O redirection registers (PIORX)

e Port input threshold control register (PITHLXxx)
e Port output slew rate select registers (PSRSEL)
o SNOOZE status output control registers 0 to 3 (PSNZCNTO to PSNZCNT3)
e Port mode select register (PMS)
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Table 4-29. Port Configuration (48 to 100-pin products) (1/4)

Port Port Bit Output 1/0 Mode Pull-up Input Type Output Operating Input
Name Latch Control Control Control Type Mode Threshold
Control Control Control
PORTO 0 P0.0 PMO.0 PUO0.0 — — — PITHLO.0
1 P0.1 PMO.1 PUO.1 — — — —
2 P0.2 PMO0.2 PUO.2 — — — —
3 P0.3 PMO0.3 PUO.3 — — — —
4 _ _ _ — _ — —
5 J— J— J— J— J— J— J—
6 — — — — — _ —
7 J— J— J— J— J— J— J—
PORT1 0 P1.0 PM1.0 PU1.0 PIM1.0 POML1.0 — PITHL1.0
1 P1.1 PM1.1 PU1.1 PIM1.1 POM1.1 — PITHL1.1
2 P1.2 PM1.2 PU1.2 — POM1.2 — —
3 P1.3 PM1.3 PU1.3 PIM1.3 POM1.3 — PITHL1.3
4 P1.4 PM1.4 PU1.4 PIM1.4 POM1.4 — PITHL1.4
5 P1.5 PM1.5 PU1.5 — POML1.5 — —
6 P1.6 PM1.6 PU1.6 PIM1.6 POML1.6 — PITHL1.6
7 P1.7 PM1.7 PU1.7 PIM1.7 POML1.7 — PITHL1.7
PORT2 0 — — — — — — —
1 — — — — — — —
2 _ —_ _ _ _ — _
3 _ _ _ _ _ _ _
4 — — — — — — —
5 J— _ N J— N —_ J—
6 — — — — — — —
7 J— J— J— — J— J— —
PORT3 0 P3.0 PM3.0 PU3.0 PIM3.0 — — PITHL3.0
1 P3.1 PM3.1 PU3.1 — — — —
2 P3.2 PM3.2 PU3.2 — — — —
3 P3.3 PM3.3 — — — — —
4 P3.4 PM3.4 — — — — —
5 — J— J— J— J— J— J—
6 J— J— J— — J— J— —
7 J— _ N J— N —_ J—
PORT4 0 P4.0 PM4.0 PU4.0 — — — —
1 P4.1 PM4.1 PU4.1 — — — —
2 P4.2 PM4.2 PU4.2 — — — —
3 P4.3 PM4.3 PU4.3 — — — PITHL4.3
4 P4.4 PM4.4 PU4.4 — — — —
5 P4.5 PM4.5 PU4.5 — — — —
6 P4.6 PM4.6 PU4.6 — — — —
7 P4.7 PM4.7 PU4.7 — — —
Remark —: Not provided.
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Table 4-29. Port Configuration (48 to 100-pin products) (2/4)
Port Port Bit Output 1/0 Mode Pull-up Input Type Output Operating Input
Name Latch Control Control Control Type Mode Threshold
Control Control Control
PORT5 0 P5.0 PM5.0 PU5.0 — — — PITHL5.0
1 P5.1 PM5.1 PUS.1 — — — —
2 P5.2 PM5.2 PU5.2 — — — PITHL5.2
3 P5.3 PM5.3 PUS5.3 — — — PITHL5.3
4 P5.4 PM5.4 PU5.4 PIM5.4 — — PITHL5.4
5 P5.5 PM5.5 PU5.5 — — — —
6 P5.6 PM5.6 PU5.6 — — — —
7 P5.7 PM5.7 PUS.7 — — — —
PORT6 0 P6.0 PM6.0 PU6.0 — POM6.0 — PITHL6.0
1 P6.1 PM6.1 PU6.1 — POMS6.1 — PITHL6.1
2 P6.2 PM6.2 PU6.2 PIM6.2 POM6.2 — PITHL6.2
3 P6.3 PM6.3 PU6.3 PIM6.3 POM6.3 — PITHL6.3
4 P6.4 PM6.4 PU6.4 — — — —
5 P6.5 PM6.5 PU6.5 — — — —
6 P6.6 PM6.6 PU6.6 — — — —
7 P6.7 PM6.7 PU6.7 — — — —
PORT7 0 P7.0 PM7.0 PU7.0 PIM7.0 POM7.0 PMC7.0 PITHL7.0
1 P7.1 PM7.1 PU7.1 PIM7.1 POM7.1 PMC7.1 PITHL7.1
2 P7.2 PM7.2 PU7.2 — POM7.2 PMC7.2 —
3 P7.3 PM7.3 PU7.3 PIM7.3 — PMC7.3 PITHL7.3
4 P7.4 PM7.4 PU7.4 — — PMC7.4 —
5 P7.5 PM7.5 PU7.5 — — — PITHL7.5
6 P7.6 PM7.6 PU7.6 — — — PITHL7.6
7 P7.7 PM7.7 PU7.7 — — — PITHL7.7
PORTS8 0 P8.0 PM8.0 — — — — —
1 P8.1 PM8.1 — — — — —
2 P8.2 PM8.2 — — — — —
3 P8.3 PM8.3 — — — — —
4 P8.4 PM8.4 — — — — —
5 P8.5 PM8.5 — — — — —
6 P8.6 PM8.6 — — — — —
7 P8.7 PM8.7 — — — — —
PORT9 0 P9.0 PM9.0 — — — — —
1 P9.1 PM9.1 — — — — —
2 P9.2 PM9.2 — — — — —
3 P9.3 PM9.3 — — — — —
4 P9.4 PM9.4 — — — — —
5 P9.5 PM9.5 — — — — —
6 P9.6 PM9.6 — — — — —
7 P9.7 PM9.7 — — — — —
Remark —: Not provided.
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Table 4-29. Port Configuration (48 to 100-pin products) (3/4)

Port Port Bit Output 1/0 Mode Pull-up Input Type Output Operating Input
Name Latch Control Control Control Type Mode Threshold
Control Control Control
PORT10 0 P10.0 PM10.0 — — — — —
1 P10.1 PM10.1 — — — — —
2 P10.2 PM10.2 — — — — —
3 P10.3 PM10.3 — — — — —
4 P10.4 PM10.4 — — — — —
5 P10.5 PM10.5 — — — — —
6 P10.6 PM10.6 PU10.6 — — — —
7 P10.7 PM10.7 PU10.7 — — — PITHL10.7
PORT11 0 — — — — — — —
1 — — — — — — —
2 — — — — — — —
3 — _ _ — _ _ —
4 — — — — — — —
5 _ —_ _ _ _ — _
6 _ _ _ _ _ _ _
7 — — — — — — —
PORT12 0 P12.0 PM12.0 PU12.0 — POM12.0 PMC12.0 —
1 P12.1 — — — — — —
2 P12.2 — — — — — —
3 P12.3 — — — — — —
4 P12.4 — — — — — —
5 P12.5 PM12.5 PU12.5 PIM12.5 — PMC12.5 | PITHL12.5
6 P12.6 PM12.6 PU12.6 — — — —
7 P12.7 PM12.7 PU12.7 — — — —
PORT13 0 P13.0 — — — — — —
1 — — — — — — —
2 — _ _ — _ _ —
3 — — _ — _ — —
4 _ —_ _ _ _ — _
5 — — — — — — —
6 _ —_ _ _ _ — _
7 P13.7 — — — — — —
PORT14 0 P14.0 PM14.0 PU14.0 — — — —
1 _ —_ _ _ _ — _
2 _ _ _ _ _ _ _
3 _ —_ _ _ _ — _
4 — — — — — — —
5 — — _ — _ — —
6 — _ _ — _ _ —
7 — — — — — — —
Remark —: Not provided.
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Table 4-29. Port Configuration (48 to 100-pin products) (4/4)
Port Port Bit Output 1/0 Mode Pull-up Input Type Output Operating Input
Name Latch Control Control Control Type Mode Threshold
Control Control Control
PORT15 0 P15.0 PM15.0 PU15.0 — — — PITHL15.0
1 P15.1 PM15.1 PU15.1 — — — —
2 P15.2 PM15.2 PU15.2 — — — PITHL15.2
3 P15.3 PM15.3 PU15.3 — — — PITHL15.3
4 P15.4 PM15.4 PU15.4 — — — PITHL15.4
5 P15.5 PM15.5 PU15.5 — — — —
6 P15.6 PM15.6 PU15.6 — — — PITHL15.6
7 P15.7 PM15.7 PU15.7 — — — —
PORT16 0 — — — — — — —
1 _ _ _ — _ — —
2 _ _ _ — _ J— —
3 — — — — — _ —
4 — — — — — — —
5 i — — — — — —
6 — — — — — — —
7 _ _ _ — _ J— —
Remark —: Not provided.
RO1UHO0559EJ0100 Rev.1.00 :{ENESAS 294

Jan 29, 2016



RL78/F15

CHAPTER 4 PORT FUNCTIONS

Table 4-30. Port Configuration (144-pin products) (1/4)

Port Port Output 1/0 Mode Pull-up InputType Qutput Operating Input
Name Bit Latch Control Control Control Type Mode Threshold
Control Control Control
PORTO 0 P0.0 PMO0.0 PUO.0 — — — PITHLO.0
1 PO.1 PMO0.1 PUO.1 — — — —
2 P0.2 PMO0.2 PUO0.2 — — — —
3 P0.3 PMO0.3 PUO0.3 — — — —
4 P0.4 PMO0.4 PUO0.4 — — — _
5 P0.5 PMO0.5 PUO0.5 — — — —
6 P0.6 PMO.6 PUO0.6 — — — —
7 PO.7 PMO0.7 PUO.7 — — — —
PORT1 0 P1.0 PM1.0 PU1.0 PIM1.0 POML1.0 — PITHL1.0
1 P1.1 PM1.1 PULl.1 PIM1.1 POM1.1 — PITHL1.1
2 P1.2 PM1.2 PU1.2 — POM1.2 — —
3 P1.3 PM1.3 PU1.3 PIM1.3 POM1.3 — PITHL1.3
4 P1.4 PM1.4 PUl.4 PIM1.4 POM1.4 — PITHL1.4
5 P1.5 PM1.5 PU1.5 — POML1.5 — —
6 P1.6 PM1.6 PU1.6 PIM1.6 POM1.6 — PITHL1.6
7 P1.7 PM1.7 PU1.7 PIM1.7 POML1.7 PITHL1.7
PORT2 0 P2.0 PM2.0 PU2.0 — — — PITHL2.0
1 P2.1 PM2.1 PU2.1 — — — PITHL2.1
2 pP2.2 PM2.2 PU2.2 — — — —
3 P2.3 PM2.3 PU2.3 — — — —
4 P2.4 PM2.4 PU2.4 — — — PITHL2.4
5 P2.5 PM2.5 PU2.5 — — — PITHL2.5
6 P2.6 PM2.6 PU2.6 — — — —
7 pP2.7 PM2.7 PU2.7 — — — —
PORT3 0 P3.0 PM3.0 PU3.0 PIM3.0 — — PITHL3.0
1 P3.1 PM3.1 PU3.1 — — — —
2 P3.2 PM3.2 PU3.2 — — — —
3 P3.3 PM3.3 — — — — —
4 P3.4 PM3.4 — — — — —
5 P3.5 PM3.5 PU3.5 — — — —
6 P3.6 PM3.6 PU3.6 — — — —
7 P3.7 PM3.7 PU3.7 — — — PITHL3.7
PORT4 0 P4.0 PM4.0 PU4.0 — — — —
1 P4.1 PM4.1 PU4.1 — — — —
2 P4.2 PM4.2 PU4.2 — — — —
3 P4.3 PM4.3 PU4.3 — — — PITHL4.3
4 P4.4 PM4.4 PU4.4 — — — —
5 P4.5 PM4.5 PU4.5 — — — —
6 P4.6 PM4.6 PU4.6 — — — —
7 P4.7 PM4.7 PU4.7 — — — —
Remark —: Not provided.
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Table 4-30. Port Configuration (144-pin products) (2/4)
Port Port Qutput 1/0 Mode Pull-up Input Output Operating Input
Name Bit Latch Control Control Type Type Mode Threshold
Control Control Control Control
PORT5 0 P5.0 PM5.0 PU5.0 — — — PITHL5.0
1 P5.1 PM5.1 PU5.1 — — — —
2 P5.2 PM5.2 PU5.2 — — — PITHL5.2
3 P5.3 PM5.3 PU5.3 — — — PITHL5.3
4 P5.4 PM5.4 PUS5.4 PIM5.4 — — PITHL5.4
5 P5.5 PM5.5 PU5.5 — — — —
6 P5.6 PM5.6 PU5.6 — — — —
7 P5.7 PM5.7 PUS.7 — — — —
PORT6 0 P6.0 PM6.0 PU6.0 — POM6.0 — PITHL6.0
1 P6.1 PM6.1 PUG6.1 — POM6.1 — PITHL6.1
2 P6.2 PM6.2 PU6.2 PIM6.2 POM6.2 — PITHL6.2
3 P6.3 PM6.3 PU6.3 PIM6.3 POM6.3 — PITHL6.3
4 P6.4 PM6.4 PUG6.4 — — — —
5 P6.5 PM6.5 PUG6.5 — — — —
6 P6.6 PM6.6 PU6.6 — — — —
7 P6.7 PM6.7 PUG6.7 — — — —
PORT7 0 P7.0 PM7.0 PU7.0 PIM7.0 POM7.0 PMC7.0 PITHL7.0
1 P7.1 PM7.1 PU7.1 PIM7.1 POM7.1 PMC7.1 PITHL7.1
2 pP7.2 PM7.2 PU7.2 — POM7.2 PMC7.2 —
3 P7.3 PM7.3 PU7.3 PIM7.3 — PMC7.3 PITHL7.3
4 P7.4 PM7.4 PU7.4 — — PMC7.4 —
5 P7.5 PM7.5 PU7.5 — — — PITHL7.5
6 P7.6 PM7.6 PU7.6 — — — PITHL7.6
7 P7.7 PM7.7 PU7.7 — — — PITHL7.7
PORTS8 0 P8.0 PM8.0 — — — — —
1 P8.1 PM8.1 — — — — —
2 P8.2 PM8.2 — — — — —
3 P8.3 PM8.3 — — — — —
4 P8.4 PM8.4 — — — — —
5 P8.5 PM8.5 — — — — —
6 P8.6 PM8.6 — — — — —
7 P8.7 PM8.7 — — — — —
PORT9 0 P9.0 PM9.0 — — — — —
1 P9.1 PM9.1 — — — — —
2 P9.2 PM9.2 — — — — —
3 P9.3 PM9.3 — — — — —
4 P9.4 PM9.4 — — — — —
5 P9.5 PM9.5 — — — — —
6 P9.6 PM9.6 — — — — —
7 P9.7 PM9.7 — — — — —
Remark —: Not provided.
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Table 4-30. Port Configuration (144-pin products) (3/4)

Port Port Qutput 1/O Mode Pull-up Input Output Operating Input
Name Bit Latch Control Control Type Type Mode Threshold
Control Control Control Control
PORT10 0 P10.0 PM10.0 — — — — —
1 P10.1 PM10.1 — — — — —
2 P10.2 PM10.2 — — — — —
3 P10.3 PM10.3 — — — — —
4 P10.4 PM10.4 — —_ — — _
5 P10.5 PM10.5 — — — — —
6 P10.6 PM10.6 PU10.6 — — — —
7 P10.7 PM10.7 PU10.7 — — — PITHL10.7
PORT11 0 P11.0 PM11.0 PU11.0 — — — —
1 P11.1 PM11.1 PU11.1 — — — —
2 P11.2 PM11.2 PU11.2 — — — —
3 P11.3 PM11.3 PU11.3 — — — —
4 P11.4 PM11.4 PU11.4 — — — —
5 P11.5 PM11.5 PU11.5 — — — —
6 P11.6 PM11.6 PU11.6 — — — —
7 P11.7 PM11.7 PU11.7 — — — —
PORT12 0 P12.0 PM12.0 PU12.0 — POM12.0 PMC12.0 —
1 P12.1 — — — — — —
2 P12.2 — — — — — —
3 P12.3 — — — — — —
4 P12.4 — — — — — —
5 P12.5 PM12.5 PU12.5 PIM12.5 — PMC12.5 PITHL12.5
6 P12.6 PM12.6 PU12.6 — — — —
7 P12.7 PM12.7 pPU12.7 — — — —
PORT13 0 P13.0 — — — — — —
1 P13.1 PM13.1 PU13.1 — — — —
2 P13.2 PM13.2 PU13.2 — — — —
3 P13.3 PM13.3 PU13.3 — — — —
4 P13.4 PM13.4 PU13.4 — — — —
5 P13.5 PM13.5 PU13.5 — — — —
6 P13.6 PM13.6 PU13.6 — — — —
7 P13.7 — — — — — —
PORT14 0 P14.0 PM14.0 PU14.0 — — — —
1 P14.1 PM14.1 PU14.1 — — — —
2 P14.2 PM14.2 PU14.2 — — — —
3 P14.3 PM14.3 PU14.3 — — — —
4 P14.4 PM14.4 PU14.4 — — — —
5 P14.5 PM14.5 PU14.5 — — — —
6 P14.6 PM14.6 PU14.6 — — — —
7 P14.7 PM14.7 PU14.7 — — — —
Remark —: Not provided.
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Table 4-30. Port Configuration (144-pin products) (4/4)
Port Port Qutput 1/O Mode Pull-up Input Output Operating Input
Name Bit Latch Control Control Type Type Mode Threshold
Control Control Control Control
PORT15 0 P15.0 PM15.0 PU15.0 — — — PITHL15.0
1 P15.1 PM15.1 PU15.1 — — — —
2 P15.2 PM15.2 PU15.2 — — — PITHL15.2
3 P15.3 PM15.3 PU15.3 — — — PITHL15.3
4 P15.4 PM15.4 PU15.4 — — — PITHL15.4
5 P15.5 PM15.5 PU15.5 — — — —
6 P15.6 PM15.6 PU15.6 — — — PITHL15.6
7 P15.7 PM15.7 PU15.7 — — — —
PORT16 0 P16.0 PM16.0 PU16.0 — — — —
1 P16.1 PM16.1 PU16.1 — — — —
2 P16.2 PM16.2 PU16.2 — — — —
3 P16.3 PM16.3 PU16.3 — — — —
4 P16.4 PM16.4 PU16.4 — — — —
5 P16.5 PM16.5 PU16.5 — — — —
6 P16.6 PM16.6 PU16.6 — — — —
7 P16.7 PM16.7 PU16.7 — — — —
Remark —: Not provided.
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4.3.1 Port mode registers (PMxx)

These registers specify input or output mode for the port in 1-bit units.

These registers can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation sets these registers to FFH.

When port pins are used as alternate-function pins, set the port mode register by referencing 4.5 Settings of Port

Mode Register and Output Latch When Using Alternate Function.

Symbol
PMO

PM1

PM2

PM3

PM4

PM5

PM6

PM7

PM8

PM9

PM10

PM11

PM12

PM13

PM14

PM15

PM16

Figure 4-92. Format of Port Mode Register (144-pin products)

7 6 5 4 3 2 1 0 Address  After reset R/W
| PMO7 ‘ PMO06 ‘ PMO05 PMO04 ‘ PMO03 ‘ PM02 | PMO1 ‘ PMOO | FFF20H FFH R/W
| PM17 ‘ PM16 ‘ PM15 PM14 ‘ PM13 ‘ PM12 | PM11 ‘ PM10 | FFF21H FFH R/W
| PM27 ‘ PM26 ‘ PM25 PM24 ‘ PM23 ‘ PM22 | PM21 ‘ PM20 | FFF22H FFH R/W
| PM37 ‘ PM36 ‘ PM35 PM34 ‘ PM33 ‘ PM32 | PM31 ‘ PM30 | FFF23H FFH R/W
| PM47 ‘ PM46 ‘ PM45 | PM44 ‘ PM43 ‘ PM42 | PM41 ‘ PM40 | FFF24H FFH RIW
| PM57 ‘ PM56 ‘ PM55 PM54 ‘ PM53 ‘ PM52 | PM51 ‘ PM50 | FFF25H FFH R/W
| PM67 ‘ PM66 ‘ PM65 PM64 ‘ PM63 ‘ PM62 | PM61 ‘ PM60 | FFF26H FFH R/W
| PM77 ‘ PM76 ‘ PM75 PM74 ‘ PM73 ‘ PM72 | PM71 ‘ PM70 | FFF27H FFH R/W
| PM87 ‘ PM86 ‘ PM85 PM84 ‘ PM83 ‘ PM82 | PM81 ‘ PM80 | FFF28H FFH R/W
| PM97 ‘ PM96 ‘ PM95 PM94 ‘ PM93 ‘ PM92 | PM91 ‘ PM90 | FFF29H FFH R/W
| PM107 ‘ PM106 ‘ PM105 | PM104 ‘ PM103 ‘ PM102 | PM101 ‘ PM100 | FFF2AH FFH R/W
| PM117 ‘ PM116 ‘ PM115 | PM114 ‘ PM113 ‘ PM112 | PM111 ‘ PM110 | FFF2BH FFH R/W
| PM127 ‘ PM126 ‘ PM125 1 ‘ 1 ‘ 1 | 1 ‘ PM120 | FFF2CH FFH R/W
| 1 ‘ PM136 ‘ PM135 | PM134 ‘ PM133 ‘ PM132 | PM131 ‘ 1 | FFF2DH FFH R/W
| PM147 ‘ PM146 ‘ PM145 | PM144 ‘ PM143 ‘ PM142 | PM141 ‘ PM140 | FFF2EH FFH R/W
| PM157 ‘ PM156 ‘ PM155 | PM154 ‘ PM153 ‘ PM152 | PM151 ‘ PM150 | FFF2FH FFH R/W
| PM167 ‘ PM166 ‘ PM165 | PM164 ‘ PM163 ‘ PM162 | PM161 ‘ PM160 | FFF1DH FFH R/W

PMmn Pmn pin I/O mode selection
(m=0to16;n=0t07)

0 Output mode (output buffer on)

1 Input mode (output buffer off)
Caution Be sure to set bits for pins that are not present to their initial values.
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4.3.2 Port registers (Pxx)
These registers set the output latch value of a port.
If the data is read in the input mode, the pin level is read. If it is read in the output mode, the output latch value is
read Note,
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Even when PMxx is set to 0 (output mode), the pin level can be read from Pxx by setting PMS.0 (port mode select) to
1.
Reset signal generation clears these registers to O0H.

Note When P33, P34, P70 to P74, P80 to P87, P90 to P97, P100 to P105, P120, and P125 are set up as analog
inputs of the A/D converter, P80 is set up as D/A converter output, or P81 to P85 are set up as analog inputs of
the comparator, if a port is read while in the input mode, 0 is always returned, not the pin level.
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Figure 4-93. Format of Port Register (144-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
PO | P07 | P06 | P05 P04 P03 | P02 PO1 P00 FFFOOH  OOH (output latch) R/W
P1 | P17 | P16 ‘ P15 P14 P13 ‘ P12 P11 P10 FFFO1H  OOH (output latch) R/W
P2 | P27 | P26 ‘ P25 P24 P23 ‘ P22 P21 P20 FFFO2H  OOH (output latch) R/W
P3 | P37 | P36 ‘ P35 P34 P33 ‘ P32 P31 P30 FFFO3H  OOH (output latch) R/W
P4 | P47 | P46 ‘ P45 P44 P43 ‘ P42 P41 P40 FFFO4H  OOH (output latch) R/W
P5 | P57 | P56 ‘ P55 P54 P53 ‘ P52 P51 P50 FFFO5H  OOH (output latch) R/W
P6 | P67 | P66 ‘ P65 P64 P63 ‘ P62 P61 P60 FFFO6H  OOH (output latch) R/W
P7 | P77 | P76 ‘ P75 P74 P73 ‘ P72 P71 P70 FFFO7H  OOH (output latch) R/W
P8 | P87 | P86 ‘ P85 P84 P83 ‘ P82 P81 P80 FFFO8H  OOH (output latch) R/W
P9 | P97 | P96 ‘ P95 P94 P93 ‘ P92 P91 P90 FFFO9H  0OH (output latch) R/W
P10 | P107 | P106 ‘ P105 P104 P103 ‘ P102 P101 P100 FFFOAH  OOH (output latch) R/W
P11 | P117 | P116 ‘ P115 P114 P113 ‘ P112 P111 P110 FFFOBH  0OOH (output latch) R/W
P12 | P127 | P126 ‘ P125 P124 P123 ‘ P122 P121 P120 FFFOCH Undefined R/wNotel
P13 | P137 | P136 ‘ P135 P134 P133 ‘ P132 P131 P130 FFFODH Undefined°te2  R/yyNotel
P14 | P147 | P146 ‘ P145 P144 P143 ‘ P142 P141 P140 FFFOEH OOH (output latch) R/W
P15 | P157 | P156 ‘ P155 P154 P153 ‘ P152 P151 P150 FFFOFH  OOH (output latch) R/W
P16 | P167 | P166 ‘ P165 P164 P163 ‘ P162 P161 P160 FFF1CH OOH (output latch) R/W

Pmn m=0to16;n=0to 7
Output data control (in output mode) Input data read (in input mode)
0 Output 0 Input low level
1 Output 1 Input high level
Note 1. P121 to P124 and P137 are read-only.
2. P130 bhit depends on the setting of User Option Byte (000C2H/020C2H)
RESOUTB = 0 (Selects P130 as the RESOUT pin): P130 =1
RESOUTB =1 (Selects P130 as a general port pin): P130 =0
Caution Be sure to set bits for pins that are not present to their initial values.
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4.3.3 Pull-up resistor option registers (PUxx)

These registers specify whether the on-chip pull-up resistors are to be used or not. On-chip pull-up resistors can be
used in 1-bit units only for the bits set to input mode (PMmn = 1 and POMmn = 0) for the pins to which the use of an
on-chip pull-up resistor has been specified in these registers. On-chip pull-up resistors cannot be connected to bits

set to output mode and bits used as alternate-function output pins or analog pins, regardless of the settings of these
registers.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H (only PU4 is set to 01H).

Figure 4-94. Format of Pull-up Resistor Option Register (144-pin products)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PUO | PUO7 | PUO6 PUOS ‘ PUO4 PUO3 ‘ PUO2 ‘ PUO1 PUOO | FOO30H 00H R/W
PU1 | PU17 | PU16 PU15 ‘ PU14 PU13 ‘ PU12 ‘ PU11 PU10 | FO031H O00OH R/W
PU2 | PU27 | PU26 PU25 ‘ PU24 PU23 ‘ PU22 ‘ PU21 PU20 | FO032H O00OH R/W
PU3 | PU37 | PU36 PU35 ‘ 0 0 ‘ PU32 ‘ PU31 PU30 | FOO33H O00OH R/W
PU4 | PU47 | PU46 PU45 ‘ PU44 PU43 ‘ PU42 ‘ PU41 PU40 | FO034H 01H R/W
PUS | PUS57 | PU56 PUS5 ‘ PU54 PUS53 ‘ PU52 ‘ PU51 PU50 | FOO35H O00H R/W
PU6 | PU67 | PU66 PU65 ‘ PU64 PU63 ‘ PU62 ‘ PU61 PU6B0 | FO036H 00H R/W
PU7 | PU77 | PU76 PU75 ‘ PU74 PU73 ‘ PU72 ‘ PU71 PU70 | FOO037H O0H R/W
PU10 | PU107 | PU106 0 ‘ 0 0 ‘ 0 ‘ 0 0 | FOO3AH 00H R/IW
PU11 | PU117 | PU116 | PU115 ‘ PU114 | PU113 ‘ PU112 ‘ PU111 | PU110 | FO03BH O00OH R/W
PU12 | PU127 | PU126 | PU125 ‘ 0 0 ‘ 0 ‘ 0 PU120 | FOO3CH 0OH R/W
PU13 | 0 | PU136 | PU135 ‘ PU134 | PU133 ‘ PU132 ‘ PU131 0 | FOO3DH 00H R/IW
PU14 | PU147 | PU146 | PU145 ‘ PU144 | PU143 ‘ PU142 ‘ PU141 | PU140 | FOO3EH 0OH R/W
PU15 | PU157 | PU156 | PU155 ‘ PU154 | PU153 ‘ PU152 ‘ PU151 | PU150 | FOO3FH 0OH R/W
PU16 | PU167 | PU166 | PU165 ‘ PU164 | PU163 ‘ PU162 ‘ PU161 ‘ PU160 | FO2FEH O0OH R/IW
PUmn Pmn pin on-chip pull-up resistor selection
(m=0to7,10to 16;n=01t0 7)
0 On-chip pull-up resistor not connected
1 On-chip pull-up resistor connected

Caution Be sure to set bits for pins that are not present to their initial values.
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4.3.4 Portinput mode registers (PIM1, PIM3, PIM5 to PIM7, PIM12)
These registers set the input buffer of P10, P11, P13, P14, P16, P17, P30, P54, P62, P63, P70, P71, P73, and P125
in 1-bit units.

TTL input buffer can be selected during serial communication with an external device of the different potential.

These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to O0H.

Figure 4-95. Format of Port Input Mode Register (144-pin products)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PIM1 | PIM17 | PIM16 ’ 0 ‘ PIM14 | PIM13 ‘ 0 ‘ PIM11 ’ PIM10 | FO041H 00H R/W
PIM3 | 0 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PIM30 | FO043H 00H R/W
PIM5 | 0 0 ‘ 0 ‘ PIM54 | 0 ‘ 0 ‘ 0 ‘ 0 | FO045H O00H R/W
PIM6 | 0 0 ‘ 0 ‘ 0 | PIM63 ‘ PIM62 ‘ 0 ‘ 0 | FO046H 00H R/W
PIM7 | 0 0 ‘ 0 ‘ 0 | PIM73 ‘ 0 ‘ PIM71 ‘ PIM70 | FO047H 00H R/W
PIM12 | 0 0 ‘ PIM125 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ 0 | FO04CH 00H R/W
PIMmn Pmn pin input buffer selection
(m=1,3,5t07,12;,n=0to 7)
0 Normal input buffer
1 TTL input buffer

Caution Be sure to set bits for pins that are not present to their initial values.
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4.3.5 Port output mode registers (POM1, POM6, POM7, POM12)

These registers set the output mode of P10 to P17, P60 to P63, P70 to P72, and P120 in 1-bit units.
N-ch open-drain output (EVop tolerance) mode can be selected for the SDA0O, SDAO1, SDA10, and SDA11 pins
during serial communication with an external device of the different potential or during simplified 1IC communication
with an external device of the same potential, and it can be also selected for the SDAAO and SCLAO pins during IIC

communication.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to O0H.

Figure 4-96. Format of Port Output Mode Register (144-pin products)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
POM1| POM17 | POM16 ‘ POM15 ‘ POM14 | POM13 ‘ POM12 ‘ POM11 ‘ POM10 | FOO051H 0OH R/W
POM6| 0 | 0 ‘ 0 ‘ 0 | POMG63 ‘ POM62 ‘ POM61 ‘ POM60 | FO056H 00OH R/W
POM7| 0 | 0 ‘ 0 ‘ 0 | 0 ‘ POM72 ‘ POM71 ‘ POM70 | FOO57H 0OH R/W

POM12| 0 | 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ POM120 | FOO5CH O00H R/W
POMmMN Pmn pin output mode selection

(m=1,6,7,12;n=01t0 7)

0 Normal output mode

1 N-ch open-drain output (EVoo tolerance) mode

Cautions 1. The on-chip pull-up resistor cannot be used when POMmn is set to 1.
2. Be sure to set bits for pins that are not present to their initial values.
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4.3.6 Port mode control registers 7, 12 (PMC7, PMC12)
These registers set the P70 to P74, P120, and P125 digital I/O or analog input in 1-bit units.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to FFH.

Figure 4-97. Format of Port Mode Control Register (144-pin products) Note

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W

PMC7 | 1 | 1 ‘ 1 ‘ PMC74 | PMC73 ‘ PMC72 ‘ PMC71 ‘ PMC70 | FO067H FFH R/W

PMC12 | 1 | 1 ‘PMClZS‘ 1 | 1 ‘ 1 ‘ 1 ‘PMC120| FO06CH FFH R/W
PMCmn Pmn pin digital /0 or analog input selection

(m=7,12;n=0t0 5)

0 Digital I/0 (alternate function other than analog input)

1 Analog input

Cautions 1. Be sure to set bits for pins that are not present to their initial values.

2. Set port pins specified as analog input pins to input mode by using port mode register x

(PMXx).

RO1UHO0559EJ0100 Rev.1.00 R NS
Jan 29, 2016 _ENES

305



CHAPTER 4 PORT FUNCTIONS

RL78/F15

4.3.7 AID port configuration register (ADPC)

This register is used to switch the P33/ANIO/AVrerpr, P34/ANI1/AVRerm, P80/ANI2/ANOO, P81/ANI3/IVCMPOO to

P84/ANI6/IVCMPO03, P85/ANI7/IVREFO0, and P86/ANI8 to P105/ANI23 pins to digital I/O of port or analog input of A/D

converter.

This register is also used to switch the P80/ANI2/ANOO pins to digital I/O of port or analog output of D/A converter.

This register is also used to switch the P81/ANI3/IVCMPO0 to P84/ANI6/IVCMP03 and P85/ANI7/IVREFO pins to

analog input of comparator or digital /O of port.

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

Reset signal generation clears this register to 00H.

Figure 4-98. Format of A/D Port Configuration Register (ADPC) (144-pin products)

Address: FOO76H  After reset: 00H R/W

7

Symbol

ADPC3 ADPC2 ADPC1 ADPCO

ADPC4

0

ADPC |

€Ed/0INV

VEA/TINV

08d/CINV

T8d/EINV

¢8d/VINV

€8d/SINV

¥8d/9INV

G8d/LINV

98d/8INV

L8d/6INV

06d/0TINV

T6d/TTINV

¢6d/CTINV

€6d/ETINV

V6d/vTINY

G6d/STINV

96d/9TINV

L6d/LTINV

00Td/8TINV

TOTd/6TINY

¢0Td/0CINV

€0Td/TCINV

¥0Td/2CINV

SOTd/ECINY

AlA|IA|IAIAIA|IAIA|IA|IA|IAIAIAIA|IA|IA|IAIAIA|IA|IAIAIALA

pyo|ppjp|p/p)p|pjpjp|/D|D|D|D|D|D|D|D|D|D|D|D]|D

pyoyp,pjp|pb/p)p|p)p|pD|D|D|D|D|D|D|D|D|D|D|D|D]|A

pyp|ppjp|b/bD|D|D|D|D|D|D|D|D|D|D|D|D|D|D|D|A]A

pyoypypjp|pb/p)b|D)D|D|D|D|D|D|D|D| D|D|D|D|A|A]A

opyo|ppjp|b/b)b|b)b|D|D|D|D|D|D|D| D|D| D|A[A|A]A

pybopyppjp|pb/p|D|D|D|D|D|D|D|D|D|D|D|ID|A|JA|JA|A]A

opybop|ppjp|b/b|b|D|D|D|D|D|D|D|D|DID|IAJA|JA[A|A]A

pyp|pbpjp|b/bD|D|D|D|D|D|D|D|D|D|D|IA|JA]JA|JA[A|A]A

pyo|ppjp|b/b)D|D|D|D|D|D|D|D|D|A|A|JAJA|A[A|A]A

pyp|pbjp|b/bD|D|D|D|D|D|D|D|D|A|A|JA|JAJA|A[A|A]A

pypypbjp|b|/D|D|D| D|/D|D|D|D|A|]A|A|A|AJA|A|A|IA]A

bpypop|ppjp|b/b)D|D|D|/D|ID|ID|IA]J]A|]A|A|A|AJA|A[A|A]A

pbypypbjp|b|/D|D|D| D|DID|A|JA|]A|]A|A|A|A]JA|A|A|IA]A

byp|pb|pb|D|/D|D|D| D|ID|IA|JA|JA|J]A|A|A|A|AJA|A|A|IA]A

Dbl/D|D|D|D|D|D|D|D|ID|A|A|JA|JA|A|A|A|IA|A|A|A|AIA]A

D/D|D|D|/D|/D|/ D/ D|D|A|JA|JA|JA|JA|]A|JA|A|IA|AA|AIA|IA]A

D)D|D|D|/D|/D|/DID|{A|JA|JA|A|JA|A|]A|A|AIA|IAIA|A[A|IA]A

DD/ D/ D/D|IDIDIA|JA|A|]A|A|A|A|A|A|A|IA|AJA|A|A|IA]A

DID|D/ DID|IDIAJA|JA|/A|A|A|IA|IA|]A|IA|IAIA|IAIA|IA[A|IA]A

DD/ D/ DID|IA|A|JA|A|/A|A|A|A|A|]A|A|A|IA|AA|A[A|A]A

DIDID|DIA|A|A|JA|JA|A|A|IA|IA|IA|A|IA|AIA|IAIAIAIAIA]A

DIDIDIA|A|A|A|A|A|A|A|A|IA|IA|A|A|A|IA|AA|A[A|A]A

DIDIA|JA|A|A|A|A|A|A|A|IA|IA|IA|A|A|AIA|AA|IA[A|IA]A

DIAJAJA|IA|A|IA|IA|AIAIA|IA|IA|IA|A|IA|IAIA|IAIA|AIA|IA]A

Setting prohibited

ADPC4 to ADPCO

0
1
0
1
0
1

0

1
0
1
0
1
0
1
0
1
0
1

0

1
0
1
0
1
0

Other than above
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Cautions 1. Set the channel used for A/D conversion to the input mode by using port mode registers 3, 8, 9,

10 (PM3, PM8, PM9, PM10).

2. Set the channel used for D/A conversion or comparator to the input mode by using port mode
registers8 (PM8).

3. Do not set the pin set by the ADPC register as digital 1/0 by the analog input channel
specification register (ADS).

4. Do not set the pin set by the ADPC register as digital 1/0 by D/A converter mode register (DAM)
as D/A conversion operation enable.

5. Do not set the pin set by the ADPC register as digital I/0O by the comparator 1/0O select register
(CMPSEL).
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4.3.8 Portinput threshold control register (PITHLO to PITHL7, PITHL10, PITHL12, PITHL15)
These registers are used to specify the threshold value of the input buffers for P00, P10, P11, P13, P14, P16, P17,
P20, P21, P24, P25, P30, P37, P43, P50, P52 to P54, P60 to P63, P70, P71, P73, P75 to P77, P107, P125, P150,

P152, P153, P154, and P156 in 1-bit units.

These registers can set ViL to 0.5 EVoo for the serial communications interface and some external interrupts.
The PITHLO to PITHL7, PITHL10, PITHL12, and PITHL15 registers can be set by a 1-bit or 8-bit memory

manipulation instruction.

Reset signal generation clears these registers to O0H.

Figure 4-99. Format of Port Input Threshold Control Register (144-pin products)

Address: FOO20H  After reset: OOH R/W

Symbol 7 6 5 4 3 2 1 0

PITHLO | 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ PITHLOO |
Address: FO021H  After reset: 00OH R/W

Symbol 7 6 5 4 3 2 1 0

PITHL1 | PITHL17 ‘ PITHL16 ‘ 0 ‘ PITHL14 ‘ PITHL13 ‘ 0 ‘ PITHL11 ‘ PITHL10 |
Address: FO022H  After reset: OOH R/W

Symbol 7 6 5 4 3 2 1 0

PITHL2 | 0 ‘ 0 ‘ PITHL25 ‘ PITHL24 ‘ 0 ‘ 0 ‘ PITHL21 ‘ PITHL20 |
Address: FO023H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0

PITHL3 | PITHL37 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ PITHL30 |
Address: FO024H  After reset: 0OOH R/W

Symbol 7 6 5 4 3 2 1 0

PITHL4 | 0 ‘ 0 ‘ 0 ‘ 0 ‘ PITHL43 ‘ 0 ‘ 0 ‘ 0 |
Address: FO0O25H  After reset: 00OH R/W

Symbol 7 6 5 4 3 2 1 0

PITHL5 | 0 ‘ 0 ‘ 0 ‘ PITHL54 ‘ PITHL53 ‘ PITHL52 ‘ 0 ‘ PITHL50 |
Address: FO026H  After reset: 0OOH R/W

Symbol 7 6 5 4 3 2 1 0

PITHL6 | 0 ‘ 0 ‘ 0 ‘ 0 ‘ PITHL63 ‘ PITHL62 ‘ PITHL61 ‘ PITHL60 |
Address: FO027H  After reset: 00OH R/W

Symbol 7 6 5 4 3 2 1 0

PITHL?7 | PITHL77 ‘ PITHL76 ‘ PITHL75 ‘ 0 ‘ PITHL73 ‘ 0 ‘ PITHL71 ‘ PITHL70 |
Address: FOO2AH  After reset: OOH R/W

Symbol 7 6 5 4 3 2 1 0

PITHL10 | PITHL107 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 |
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Address: FOO2CH  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

PITHL12 | 0 ‘ 0 ‘ PITHL125 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 |

Address: FOO2FH  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

PITHL15 | 0 ‘ PITHL156 ‘ 0 ‘ PITHL154 ‘ PITHL153 ‘ PITHL152 ‘ 0 ‘ PITHL150 |

PITHLmn | Selection of the input buffer threshold for Pmn pins (m=0to 7, 10, 12, 15;n=01t0 7)

0 Schmittl input
1 Schmitt3 input
PIMmn PITHLmn | Selection of the input buffer threshold for Pmn pins

(m=0to7,10,12,15;n=0t0 7)

Schmittl input

Schmitt3 input

TTL input

P | |[O |O
 |O |k |O

Setting prohibited

Caution Be sure to set bits for pins that are not present to their initial values.
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4.3.9 Peripheral I/O redirection register 0 (PIOR0)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.

PIORO enables or disables redirection of the timer array unit functions; that is, it specifies which 1/O port is assigned to
each input pin of timer array unit 0.

This register can be set by an 8-hit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 4-100. Format of Peripheral I/O Redirection Register 0 (PIORO0)

Address: FOO16H  After reset: 0OOH R/W

Symbol 7 5 3 1 0

PIORO PIORO7 PIORO6 PIOR05 PIORO4 PIORO3 PIOR02 | PIORO1 | PIOR0OO
Bit Function 144-pin 100-pin 80-pin 64-pin 48-pin

Setting value Setting value Setting value Setting value Setting value

0 1 0 1 0 1 0 1 0 1

PIORO7 TIO7 P120 P44 P120 P44 P120 P44 P120 — P120 —

PIORO06 TI0O6 P14 P02 P14 P02 P14 P02 P14 — P14 —

PIORO5 | TIO5 P15 P00 P15 P00 P15 P00 P15 P00 P15 P00

PIOR0O4 | TI04 P13 PO1 P13 PO1 P13 PO1 P13 — P13 —

PIORO03 TIO3 P125 P127 P125 P127 P125 — P125 — P125 —

PIOR02 TI02 P16 P67 P16 P67 P16 P67 P16 — P16 —

PIORO1 | TIO1 P30 P126 P30 P126 P30 P126 P30 — P30 —

PIOROO | TIOO P17 P66 P17 P66 P17 P66 P17 — P17 —
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4.3.10 Peripheral I/O redirection register 1 (PIOR1)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.
PIOR1 enables or disables redirection of the timer array unit functions; that is, it specifies which 1/O port is assigned to
each output pin of timer array unit 0.
This register can be set by an 8-hit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 4-101. Format of Peripheral I/O Redirection Register 1 (PIOR1)

Address: FOO17H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0

PIOR1 PIOR17 PIOR16 PIOR15 PIOR14 PIOR13 PIOR12 | PIOR11 | PIOR10
Bit Function 144-pin 100-pin 80-pin 64-pin 48-pin

Setting value Setting value Setting value Setting value Setting value

0 1 0 1 0 1 0 1 0 1

PIOR17 TOO7 P120 P44 P120 P44 P120 P44 P120 — P120 —

PIOR16 TOO06 P14 P02 P14 P02 P14 P02 P14 — P14 —

PIOR15 | TO05 P15 P00 P15 P00 P15 P00 P15 P00 P15 P00

PIOR14 | TO04 P13 PO1 P13 PO1 P13 PO1 P13 — P13 —

PIOR13 TOO03 P125 P127 P125 P127 P125 — P125 — P125 —

PIOR12 TO02 P16 P67 P16 P67 P16 P67 P16 — P16 —

PIOR11 | TOO1 P30 P126 P30 P126 P30 P126 P30 — P30 —

PIOR10 TOO00 P17 P66 P17 P66 P17 P66 P17 — P17 —
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4.3.11 Peripheral I/O redirection register 2 (PIOR2)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.
PIOR2 enables or disables redirection of the timer array unit functions; that is, it specifies which 1/O port is assigned to

each input pin of timer array unit 1.

This register can be set by an 8-hit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Address: FOO18H  After reset: 00H R/W

Figure 4-102. Format of Peripheral I/O Redirection Register 2 (PIOR2)

Symbol 7 6 5 4 3 2 1 0
PIOR2 PIOR27 PIOR26 PIOR25 PIOR24 PIOR23 PIOR22 PIOR21 | PIOR20
Bit Function 144-pin 100-pin 80-pin
Setting value Setting value Setting value
0 1 0 1 0 1
PIOR27 TI17 P71 P57 P71 P57 P71 P57
PIOR26 TI16 P32 P65 P32 P65 P32 P65
PIOR25 TI15 P70 P56 P70 P56 P70 P56
PIOR24 TI14 P31 P64 P31 P64 P31 P64
PIOR23 TI13 P10 P55 P10 P55 P10 P55
PIOR22 TI12 P11 P46 P11 P46 P11 P46
PIOR21 TI11 P12 P54 P12 P54 P12 P54
PIOR20 TI10 P41 P45 P41 P45 P41 P45

Caution The 64-, and 48-pin products do not have the PIOR2 register.
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4.3.12 Peripheral I/O redirection register 3 (PIOR3)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.
PIOR3 enables or disables redirection of the timer array unit functions; that is, it specifies which 1/O port is assigned to
each output pin of timer array unit 1.
This register can be set by an 8-hit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Address: FOO19H  After reset: 0O0H R/W

Figure 4-103. Format of Peripheral I/O Redirection Register 3 (PIOR3)

Symbol 7 6 5 4 3 2 1 0
PIOR3 PIOR37 PIOR36 PIOR35 PIOR34 PIOR33 PIOR32 | PIOR31 | PIOR30
Bit Function 144-pin 100-pin 80-pin
Setting value Setting value Setting value
0 1 0 1 0 1
PIOR37 TO17 P71 P57 P71 P57 P71 P57
PIOR36 TO16 P32 P65 P32 P65 P32 P65
PIOR35 TO15 P70 P56 P70 P56 P70 P56
PIOR34 TO14 P31 P64 P31 P64 P31 P64
PIOR33 TO13 P10 P55 P10 P55 P10 P55
PIOR32 TO12 P11 P46 P11 P46 P11 P46
PIOR31 TO11 P12 P54 P12 P54 P12 P54
PIOR30 TO10 P41 P45 P41 P45 P41 P45

Caution The 64-, and 48-pin products do not have the PIOR3 register.
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4.3.13 Peripheral I/O redirection register 4 (PIOR4)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.
PIOR4 enables or disables redirection of the serial communication functions; that is, it specifies which 1/0 port is
assigned to each serial data I/O pin of CAN, serial data I/O pin of LIN, serial data I/O pin of the serial array unit, clock

I/0O pin, and slave select input pin.

This register can be set by an 8-hit memory manipulation instruction.
Reset signal generation clears this register to O0H.

Figure 4-104. Format of Peripheral I/O Redirection Register 4 (PIOR4)
Address: FOO1AH  After reset: OOH R/W

Symbol 7 6 5 4 3 2 1 0
PIOR4 0 PIOR46 PIOR45 PIOR44 PIOR43 PIOR42 | PIOR41 | PIOR40
Bit Function 144-pin 100-pin 80-pin 64-pin 48-pin

Setting value Setting value Setting value Setting value Setting value
0 1 0 1 0 1 0 1 0 1

PIOR46 | CRXDO |P11 P73 P11 P73 P11 P73 P11 P73 P11 P73

CTXD0O |P10 P72 P10 P72 P10 P72 P10 P72 P10 P72
PIOR45 | LRXD1 |P11 P107 P11 P107 P11 — P11 — P11 —

LTXD1 |P10 P106 P10 P106 P10 — P10 — P10 —
PIOR44 | LRXDO |P14 P43 P14 P43 P14 P43 P14 P43 P14 —

LTXDO |P13 P42 P13 P42 P13 P42 P13 P42 P13 —
PIOR43 | SI11/ P70 P152 Nete | P70 P152 Nete | P70 — P70 — P70 —

SDA11

SO11 P72 P151 P72 P151 P72 — P72 — P72 —

SCL11/ | P71 P153 Nete | p71 P153 Nete | p71 — P71 — P71 —

SCK11

SSI11 P73 P150 P73 P150 P73 — P73 — P73 —
PIOR42 | SsI10/ P11 p75Nete | P11 p75Nete | P11 p75Nete | P11 p75Nete | P11 —

SDA10/

RXD1

SO10/ P12 P74 P12 P74 P12 P74 P12 P74 P12 —

TXD1

SCL10/ |P10 P76 Nt | P10 P76 Nt | P10 P76 Nte | P10 P76 Nt | P10 —

SCK10

SSI10 P54 P77 P54 P77 P54 P77 — P77 — —
PIOR41 | SI01/ P13 p53 Nete | P13 p53 Nete | P13 P53 Nete | P13 P53 Nete | P13 —

SDAO1

SO01 P120 P51 P120 P51 P120 P51 P120 P51 P120 —

SCL01/ | P14 p52 Nete | P14 p52 Nete | P14 p52 Nete | P14 p52 Nete | P14 —

SCKo1

SSI01 P125 P50 P125 P50 P125 P50 P125 P50 P125 —
PIOR40 | SI00/ P16 P61 P16 P61 P16 P61 P16 P61 P16 P61

SDAO0O/

RXDO

SO00/ P15 P62 P15 P62 P15 P62 P15 P62 P15 P62

TXDO

SCL0O/ | P17 P60 P17 P60 P17 P60 P17 P60 P17 P60

SCKO00

SSI00 P30 P63 P30 P63 P30 P63 P30 P63 P30 P63

Note The simplified IIC function (SDA and SCL) cannot be used when PIOR is 1.

Caution Set the bit the use of which is prohibited to 0.
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4.3.14 Peripheral I/O redirection register 5 (PIOR5)

This register is used to specify whether to enable or disable the peripheral 1/O redirect function.

PIORS5 enables or disables redirection of the external interrupt input and key interrupt input; that is, it specifies which
I/O port is assigned to each external interrupt input pin or key interrupt input pin.
This register can be set by an 8-hit memory manipulation instruction.

Bits 7 to 4 and 1 are read-only because no functions are assigned to them. The other bits can be read or written to.

After reset cancellation, this register can always be read or written to.
Any reset source clears this register to OOH.

Figure 4-105. Format of Peripheral I/O Redirection Register 5 (PIOR5)

Address: FOO1BH  After reset: 00H R/W

Symbol 7 6 3 2 0
PIORS 0 0 0 PIOR53 PIOR52 | 0 | PIORS50
Bit Function 144-pin 100-pin 80-pin 64-pin 48-pin
Setting value Setting value Setting value Setting value Setting value
0 1 0 1 0 1 0 1 0 1
PIOR53 INTP3 P17 P50 P17 P50 P17 P50 P17 P50 P17 —
PIOR52 INTP2 P30 P31 P30 P31 P30 P31 P30 P31 P30 P31
PIOR50 KR7 P77 — P77 — P77 — P77 P96 — P92
KR6 P76 — P76 — P76 — P76 P95 — P91
KR5 P75 — P75 — P75 — P75 P94 — P90
KR4 P74 — P74 — P74 — P74 P93 — P87
KR3 P73 — P73 — P73 — P73 P92 P73 P86
KR2 P72 — P72 — P72 — P72 P91 P72 P85
KR1 P71 — P71 — P71 — P71 P90 P71 P84
KRO P70 — P70 — P70 — P70 P87 P70 P83
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4.3.15 Peripheral I/O redirection register 6 (PIOR6)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.
PIOR6 enables or disables redirection of the SNOOZE status output functions; that is, it specifies which 1/O port is

assigned to each SNOOZE status output pin.

This register can be set by an 8-hit memory manipulation instruction.
After reset cancellation, this register can always be read or written to.
Any reset source clears this register to O0OH.

Figure 4-106. Format of Peripheral I/O Redirection Register 6 (PIOR6)

Address: FOO1CH  Afterreset: 0OH R/W

Symbol
PIOR6

7 6 5 4 3 2 1 0
PIOR67 PIOR66 PIOR65 PIOR64 PIOR63 PIOR62 | PIOR61 | PIOR60
Bit Function 144-pin 80-pin
Setting value Setting value Setting value
0 1 0 1 0 1
PIOR67 SNZOUT7 P73 P154 P73 P154 P73 —
PIOR66 SNZOUT6 P72 P155 P72 P155 P72 —
PIOR65 SNZOUT5 P71 P156 P71 P156 P71 —
PIOR64 SNZOUT4 P70 P157 P70 P157 P70 —
PIOR63 SNZOUT3 P12 P64 P12 P64 P12 P64
PIOR62 SNZOUT2 P41 P65 P41 P65 P41 P65
PIOR61 SNZOUT1 P125 P56 P125 P56 P125 P56
PIOR60 SNZOUTO P30 P57 P30 P57 P30 P57

Caution The 64-, and 48-pin products do not have the PIORG6 register.
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4.3.16 Peripheral I/O redirection register 7 (PIOR7)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.
PIOR7 enables or disables redirection of the timer RD I/O functions; that is, it specifies which 1/O port is assigned to

each /O pin of timer RDO.

This register can be set by an 8-hit memory manipulation instruction.
Bits 7 to 4 and 2 are read-only. The other bits can be read or written to.
After reset cancellation, this register can always be read or written to.
Any reset source clears this register to OOH.

Address: FOO1DH

Figure 4-107. Format of Peripheral I/O Redirection Register 7 (PIOR7)

After reset: 0OH R/W

Symbol 7 6 3 1 0
PIOR? 0 0 0 PIOR73 | PIOR7L | PIOR70
Bit Function 144-pin 100-pin 80-pin 64-pin 48-pin
Setting value Setting value Setting value Setting value Setting value
0 1 0 1 0 1 0 1 0 1
PIOR73 TRDIODO P120 P12 P12 P120 P12 P120 P12 P120 P12 P12
PIOR71 TRDIOBO P125 P11 P11 P125 P11 P125 P11 P125 P11 P11
PIOR70 TRDIOAO/ P13 P15 P15 P13 P15 P13 P15 P13 P15 P15
TRDCLKO
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4.3.17 Peripheral I/O redirection register 8 (PIOR8)

This register is used to specify whether to enable or disable the peripheral 1/O redirect function.

PIORS8 enables or disables redirection of the real-time clock correction clock (1 Hz) output function; that is, it specifies

which 1/O port is assigned to the real-time clock correction clock (1 Hz) output pin.

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

Bits 7 to 1 are read-only. Bit O can be read or written to.

After reset cancellation, this register can always be read or written to.
Any reset source clears this register to OOH.

Address: FOO1lEH

Figure 4-108. Format of Peripheral I/O Redirection Register 8 (PIORS8)

After reset: 0OH R/W

Symbol 7 6 0
PIORS 0 0 | PIOR8O
Bit Function 144-pin 100-pin
Setting value Setting value
0 1 0 1
PIOR80 RTC1HZ P15 P03 P15 P03

Caution The 80-, 64-, and 48-pin products do not have the PIOR8 register.
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4.3.18 Peripheral I/O redirection register 9 (PIOR9)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.
This register is used to specify whether to enable or disable the serial communication redirect functions.
PIOR9 enables or disables redirection of the serial communication functions; that is, it specifies which 1/O port is
assigned to each serial data I/O pin and clock I/O pin of serial array unit, serial data 1/0 pin of CAN, and serial /O pin

of IEBus.

This register can be set by an 8-bit memory manipulation instruction.
Bits 5 to 2 are read-only. Bits 7, 6, 1, and 0 can be read or written to.
After reset cancellation, this register can always be read or written to.

Reset signal generation clears this register to 00H.

Figure 4-109. Format of Peripheral I/O Redirection Register 9 (PIOR9)

Address: FOO1FH  After reset: 0OH R/W

Symbol 7 6 1 0
PIOR9 PIOR97 PIOR96 0 0 | PIOR91 | PIOR90
Bit Function 144-pin 100-pin 80-pin 64-pin
Setting value Setting value Setting value Setting value
0 1 0 1 0 1 0 1
PIOR97 IERXD P60 P50 P60 P50 P60 P50 P60 P50
IETXD P61 P51 P61 P51 P61 P51 P61 P51
PIOR96 CRXD1 P60 P37 P60 — P60 — P60 —
CTXD1 P61 P36 P61 — P61 — P61 —
PIOR91 “sck21 P153 P24 P153 — Use prohibited
SiI21 P152 P25 P152 —
S021 P151 P26 P151 —
PIOR90 SCK20 P00 P20 P00 —
SI20/RXD2 P156 P21 P156 —
S0O20/TXD2 P157 P22 P157 —

Cautions 1. The 48-pin product does not have the PIOR9 register.
2. Use prohibited bits must be set to O (initial value).
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4.3.19 Peripheral I/O redirection register 10 (PIOR10)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.
PIOR10 enables or disables redirection of the timer array unit functions; that is, it specifies which I/O port is assigned
to each input pin of timer array unit 2.
This register can be set by an 8-hit memory manipulation instruction.
After reset cancellation, this register can always be read or written to.
Reset signal generation clears this register to O0OH.

Figure 4-110. Format of Peripheral I/O Redirection Register 10 (PIOR10)

Address: FO014H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
PIOR10| PIOR107 PIOR106 PIOR105 PIOR104 PIOR103 PIOR102 | PIOR101 | PIOR100

Bit Function 144-pin
Setting value
0 1
PIOR107 TI27 P117 P147
PIOR106 TI26 P116 P146
PIOR105 TI25 P115 P145
PIOR104 TI24 P114 P144
PIOR103 TI23 P113 P143
PIOR102 TI22 P112 P142
PIOR101 TI21 P111 P141
PIOR100 TI20 P110 P140

Caution The 100-, 80-, 64-, and 48-pin products do not have the PIOR10 register.
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4.3.20 Peripheral I/O redirection register 11 (PIOR11)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.
PIOR11 enables or disables redirection of the timer array unit functions; that is, it specifies which I/O port is assigned
to each output pin of timer array unit 2.
This register can be set by an 8-hit memory manipulation instruction.
After reset cancellation, this register can always be read or written to.
Reset signal generation clears this register to O0OH.

Figure 4-111. Format of Peripheral I/O Redirection Register 11 (PIOR11)

Address: FOO15H  After reset: 0OH R/W
Symbol 7 6 5 4 3 2 1 0
PIOR11| PIOR117 PIOR116 PIOR115 PIOR114 PIOR113 PIOR112 | PIOR111 | PIOR110

Bit Function 144-pin
Setting value
0 1
PIOR117 TO27 P117 P147
PIOR116 TO26 P116 P146
PIOR115 TO25 P115 P145
PIOR114 TO24 P114 P144
PIOR113 TO23 P113 P143
PIOR112 TO22 P112 P142
PIOR111 TO21 P111 P141
PIOR110 TO20 P110 P140

Caution The 100-, 80-, 64-, and 48-pin products do not have the PIOR11 register.
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4.3.21 Port output slew rate register (PSRSEL)
This register is used to select the slew rate for the port output.
It can be set by a 1-bit or 8-bit memory manipulation instruction.
Any reset source clears this register to O0H.

Caution The slew rate of target pins including the alternate functions is changed.

Figure 4-112. Format of Port Output Slew Rate Register (PSRSEL)

Address: FO220H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
PSRSEL 0 0 PSR140 PSR14 PSR120 | PSR30 | PSR12 | PSR10
PSR140 Control target output port: P140/PCLBUZ0/(TO20)
0 Normal slew rate
1 Special slew rate (slower than normal slew rate)
PSR14 Control target output port: P14/SCK01/SCL01/TO06/TRDIOCO
0 Normal slew rate
1 Special slew rate (slower than normal slew rate)
PSR120 Control target output port: P120/SO01/TO07/TRDIODO
0 Normal slew rate
1 Special slew rate (slower than normal slew rate)
PSR30 Control target output port: P30/TO01/TRDIOD1/SNZOUTO
0 Normal slew rate
1 Special slew rate (slower than normal slew rate)
PSR12 Control target output port: P12/SO10/TO11/(TRDIODO)/TXD1/SNZOUT3
0 Normal slew rate
1 Special slew rate (slower than normal slew rate)
PSR10 Control target output port: P10/SCK10/TO13/TRJOO0/SCL10/LTXD1/CTXDO
0 Normal slew rate
1 Special slew rate (slower than normal slew rate)
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4.3.22 SNOOZE status output control register 0 (PSNZCNTO)
This register is used to output signals indicating that the SNOOZE mode has been entered through external pins.
It can be set by a 1-bit or 8-bit memory manipulation instruction.
Bits 7, 6, 3, and 2 are read-only because no functions are assigned to them. The other bits can be read or written to.
Any reset source clears this register to O0H.

Cautions 1. Set the target port pin to the output mode and the output latch to 0 before using the SNOOZE
status output function.
2. Stop the output from peripheral functions assigned to output-enabled port pins and make the
register settings at the time of SNZOUT status output.
3. Set WUTMMCKO to 1 at the time of SNZOUT status output.

Figure 4-113. Format of SNOOZE Status Output Control Register 0 (PSNZCNTO)

Address: F0222H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
PSNZCNTO 0 0 SNZACT1 OUTEN1 0 0 | SNZACTO | OUTENO
SNZACT1 SNZOUT1 active level
0 When PIOR61 = 0: Active level of SNOOZE status output to P125 is "H".
When PIOR61 = 1: Active level of SNOOZE status output to P56 is "H" (only in 144-pin, 100-pin or 80-pin
products).
1 When PIOR61 = 0: Active level of SNOOZE status output to P125 is "L".
When PIOR61 = 1: Active level of SNOOZE status output to P56 is "L" (only in 144-pin, 100-pin or 80-pin
products).
OUTEN1 SNZOUT1 enable/disable
0 When PIOR61 = 0: SNOOZE status output to P125 is disabled.
When PIOR61 = 1: SNOOZE status output to P56 is disabled (only in 144-pin, 100-pin or 80-pin
products).
1 When PIOR61 = 0: SNOOZE status output to P125 is enabled.
When PIOR61 = 1: SNOOZE status output to P56 is enabled (only in 144-pin, 100-pin or 80-pin
products).
SNZACTO SNZOUTO active level
0 When PIOR60 = 0: Active level of SNOOZE status output to P30 is "H".
When PIOR60 = 1: Active level of SNOOZE status output to P57 is "H" (only in 144-pin, 100-pin or 80-pin
products).
1 When PIOR60 = 0: Active level of SNOOZE status output to P30 is "L".
When PIOR60 = 1: Active level of SNOOZE status output to P57 is "L" (only in 144-pin, 100-pin or 80-pin
products).
OUTENO SNZOUTO enable/disable
0 When PIOR60 = 0: SNOOZE status output to P30 is disabled.
When PIOR60 = 1: SNOOZE status output to P57 is disabled (only in 144-pin, 100-pin or 80-pin
products).
1 When PIOR60 = 0: SNOOZE status output to P30 is enabled.
When PIOR60 = 1: SNOOZE status output to P57 is enabled (only in 144-pin, 100-pin or 80-pin
products).
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4.3.23 SNOOZE status output control register 1 (PSNZCNT1)

This register is used to output signals indicating that the SNOOZE mode has been entered through external pins.

It can be set by a 1-bit or 8-bit memory manipulation instruction.
Bits 7, 6, 3, and 2 are read-only because no functions are assigned to them. The other bits can be read or written to.
Any reset source clears this register to O0H.

Cautions 1. Set the target port pin to the output mode and the output latch to O before using the SNOOZE

status output control register.
2. Stop the output from peripheral functions assigned to output-enabled port pins and make the
register settings at the time of SNZOUT status output.
3. Set WUTMMCKO to 1 at the time of SNZOUT status output.

Figure 4-114. Format of SNOOZE Status Output Control Register 1 (PSNZCNT1)

Address: F0223H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1
PSNZCNT1 0 0 SNZACT3 OUTEN3 0 0 | SNZACT2 | OUTEN2
SNZACT3 SNZOUTS3 active level
0 When PIOR63 = 0: Active level of SNOOZE status output to P12 is "H".
When PIOR63 = 1: Active level of SNOOZE status output to P64 is "H" (only in 144-pin, 100-pin or 80-pin
products).
1 When PIOR63 = 0: Active level of SNOOZE status output to P12 is "L".
When PIOR63 = 1: Active level of SNOOZE status output to P64 is "L" (only in 144-pin, 100-pin or 80-pin
products).
OUTEN3 SNZOUTS3 enable/disable
0 When PIOR63 = 0: SNOOZE status output to P12 is disabled.
When PIOR63 = 1: SNOOZE status output to P64 is disabled (only in 144-pin, 100-pin or 80-pin
products).
1 When PIOR63 = 0: SNOOZE status output to P12 is enabled.
When PIOR63 = 1: SNOOZE status output to P64 is enabled (only in 144-pin, 100-pin or 80-pin
products).
SNZACT2 SNZOUT?2 active level
0 When PIOR62 = 0: Active level of SNOOZE status output to P41 is "H".
When PIOR62 = 1: Active level of SNOOZE status output to P65 is "H" (only in 144-pin, 100-pin or 80-pin
products).
1 When PIOR62 = 0: Active level of SNOOZE status output to P41 is "L".
When PIOR62 = 1: Active level of SNOOZE status output to P65 is "L" (only in 144-pin, 100-pin or 80-pin
products).
OUTEN2 SNZOUT2 enable/disable
0 When PIOR62 = 0: SNOOZE status output to P41 is disabled.
When PIOR62 = 1: SNOOZE status output to P65 is disabled (only in 144-pin, 100-pin or 80-pin
products).
1 When PIOR62 = 0: SNOOZE status output to P41 is enabled.
When PIOR62 = 1: SNOOZE status output to P65 is enabled (only in 144-pin, 100-pin or 80-pin
products).
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4.3.24 SNOOZE status output control register 2 (PSNZCNT2)
This register is used to output signals indicating that the SNOOZE mode has been entered through external pins.
It can be set by a 1-bit or 8-bit memory manipulation instruction.
Bits 7, 6, 3, and 2 are read-only because no functions are assigned to them. The other bits can be read or written to.
Any reset source clears this register to O0H.

Cautions 1. Set the target port pin to the output mode and the output latch to O before using the SNOOZE
status output control register.
2. Stop the output from peripheral functions assigned to output-enabled port pins and make the
register settings at the time of SNZOUT status output.
3. Set WUTMMCKO to 1 at the time of SNZOUT status output.

Figure 4-115. Format of SNOOZE Status Output Control Register 2 (PSNZCNT2)

Address: F0224H  After reset: OOH R/W

Symbol 7 6 5 4 3 2 1 0
PSNZCNT2 0 0 SNZACT5 OUTENS 0 0 | SNZACT4 | OUTEN4
SNZACT5 SNZOUTS5 active level
0 When PIOR65 = 0: Active level of SNOOZE status output to P71 is "H".
When PIOR65 = 1: Active level of SNOOZE status output to P156 is "H" (only in 144-pin or 100-pin
products).
1 When PIOR65 = 0: Active level of SNOOZE status output to P71 is "L".
When PIORG65 = 1: Active level of SNOOZE status output to P156 is "L" (only in 144-pin or 100-pin
products).
OUTENS5 SNZOUTS5 enable/disable
0 When PIOR65 = 0: SNOOZE status output to P71 is disabled.

When PIOR65 = 1: SNOOZE status output to P156 is disabled (only in 144-pin or 100-pin products).

1 When PIOR65 = 0: SNOOZE status output to P71 is enabled.
When PIOR65 = 1: SNOOZE status output to P156 is enabled (only in 144-pin or 100-pin products).

SNZACT4 SNZOUT4 active level
0 When PIOR64 = 0: Active level of SNOOZE status output to P70 is "H".
When PIOR64 = 1: Active level of SNOOZE status output to P157 is "H" (only in 144-pin or 100-pin
products).
1 When PIOR64 = 0: Active level of SNOOZE status output to P70 is "L".
When PIOR64 = 1: Active level of SNOOZE status output to P157 is "L" (only in 144-pin or 100-pin
products).
OUTEN4 SNZOUT4 enable/disable
0 When PIOR64 = 0: SNOOZE status output to P70 is disabled.

When PIOR64 = 1: SNOOZE status output to P157 is disabled (only in 144-pin or 100-pin products).

1 When PIOR64 = 0: SNOOZE status output to P70 is enabled.
When PIOR64 = 1: SNOOZE status output to P157 is enabled (only in 144-pin or 100-pin products).
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4.3.25 SNOOZE status output control register 3 (PSNZCNT3)

This register is used to output signals indicating that the SNOOZE mode has been entered through external pins.

It can be set by a 1-bit or 8-bit memory manipulation instruction.
Bits 7, 6, 3, and 2 are read-only because no functions are assigned to them. The other bits can be read or written to.
Any reset source clears this register to O0H.

Cautions 1. Set the target port pin to the output mode and the output latch to O before using the SNOOZE

status output control register.
2. Stop the output from peripheral functions assigned to output-enabled port pins and make the
register settings at the time of SNZOUT status output.
3. Set WUTMMCKO to 1 at the time of SNZOUT status output.

Figure 4-116. Format of SNOOZE Status Output Control Register 3 (PSNZCNT3)

Address: F0225H  After reset: OOH R/W

Symbol 7 6 5 4 3 2 1
PSNZCNT3 0 0 SNZACT7 OUTEN7 0 0 | SNZACT6 | OUTENG
SNZACT7 SNZOUT?7 active level
0 When PIOR67 = 0: Active level of SNOOZE status output to P73 is "H".
When PIOR67 = 1: Active level of SNOOZE status output to P154 is "H" (only in 144-pin or 100-pin
products).
1 When PIOR67 = 0: Active level of SNOOZE status output to P73 is "L".
When PIOR67 = 1: Active level of SNOOZE status output to P154 is "L" (only in 144-pin or 100-pin
products).
OUTEN7 SNZOUT?7 enable/disable
0 When PIOR67 = 0: SNOOZE status output to P73 is disabled.
When PIOR67 = 1: SNOOZE status output to P154 is disabled (only in 144-pin or 100-pin products).
1 When PIOR67 = 0: SNOOZE status output to P73 is enabled.
When PIOR67 = 1: SNOOZE status output to P154 is enabled (only in 144-pin or 100-pin products).
SNZACT6 SNZOUT®6 active level
0 When PIOR66 = 0: Active level of SNOOZE status output to P72 is "H".
When PIOR66 = 1: Active level of SNOOZE status output to P155 is "H" (only in 144-pin, 100-pin
products).
1 When PIOR66 = 0: Active level of SNOOZE status output to P72 is "L".
When PIOR66 = 1: Active level of SNOOZE status output to P155 is "L" (only in 144-pin or 100-pin
products).
OUTENG6 SNZOUT6 enable/disable
0 When PIOR66 = 0: SNOOZE status output to P72 is disabled.
When PIOR66 = 1: SNOOZE status output to P155 is disabled (only in 144-pin or 100-pin products).
1 When PIOR66 = 0: SNOOZE status output to P72 is enabled.
When PIOR66 = 1: SNOOZE status output to P155 is enabled (only in 144-pin or 100-pin products).
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4.3.26 Port mode select register (PMS)
This register is provided to support IEC60730.
It selects whether to read the output latch value or the pin output level when the port is set to output mode.
This register can be set by a 1-bit or 8-bit memory manipulation instruction.
Any reset source clears this register to O0H.

Figure 4-117. Port Mode Select Register (PMS)

Address: FOO77H  After reset: OOH R/W

Symbol 7 6 5 4 3 2 1 0
PMS 0 0 0 | 0 | 0 | 0 | 0 | PMsO
PMSO Data read from Pmn when PMmn=0(m =0t0 16; n=0t0 7)
0 Initial setting. When PMmn = 0 (output mode), the value of Pmn (output latch) is read.
1 When PMmn = 0 (output mode), the pin level is read.
PMmn PMSO0 Data read from Pmn
0 0 Value of the Pmn register (output latch)
0 1 Pin output level
1 0 Pin input level
1 1 Pin input level
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4.4 Port Function Operations
Port operations differ depending on whether the input or output mode is set, as shown below.
4.4.1 Writing to I/O port

(1) Output mode
A value is written to the output latch by a transfer instruction, and the output latch contents are output from the pin.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.

(2) Input mode
A value is written to the output latch by a transfer instruction, but since the output buffer is off, the pin status does not
change. Accordingly, data can be written in byte units to a port having both input and output pins.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.

4.4.2 Reading from I/O port

(1) Output mode
The output latch contents are read by a transfer instruction. The output latch contents do not change.
When the PMSO bit in the port mode select register is set to 1, the pin level can be read from Pxx.

(2) Input mode
The pin status is read by a transfer instruction. The output latch contents do not change.

4.4.3 Operations on I/O port

(1) Output mode
An operation is performed on the output latch contents, and the result is written to the output latch. The output latch
contents are output from the pins.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.

(2) Input mode
The pin level is read and an operation is performed on its contents. The result of the operation is written to the output
latch, but since the output buffer is off, the pin status does not change. Accordingly, data can be written in byte units
to a port having both input and output pins.
The data of the output latch is cleared when a reset signal is generated.
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4.4.4 Connecting to external device with different potential (3 V)

It is possible to connect to an external device with a different potential (3 V) by changing EVoo to accord with the power
supply of the connected device. In products in which EVop cannot be specified independently or if EVop cannot be
changed to accord with the power supply of the connected device for some reason, I/O connection with an external device
operating on 3 V when the system is operating on Vopo = 4.0 V to 5.5 V is still possible via the serial interface by using
ports 1, 6, 7, and 12.

Regarding inputs, CMOS/TTL switching is possible on a bit-by-bit basis by the port input mode registers 1 and 7 (PIM1,
PIM7).

Moreover, regarding outputs, different potentials can be supported by switching the output buffer to the N-ch open-drain
(EVDD tolerance) by the port output mode registers 1, 6, 7, and 12 (POM1, POM6, POM7, and POM12).

(1) Setting procedure when using I/O pins of UARTO, UART1, CSI00, CSI01, CSI10, and CSI11 functions

(@) Use as 3 Vinput port
<1> If pull-up is needed, externally pull up the pin to be used (on-chip pull-up resistor cannot be used).

In case of UARTO: P16
In case of UART1: P11
In case of CSI00: P16, P17
In case of CSIO1: P13, P14
In case of CSI10: P11, P10
In case of CSI11: P70, P71

<2> After reset release, the port mode is the input mode (Hi-2).
<3> Set the corresponding bit of the PIM1 and PIM7 registers to 1 to switch to the TTL input buffer.
<4> VIH/VIL operates on 3 V operating voltage.
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(b) Use as 3V output port

<1>

<2>
<3>
<4>

<5>

<6>

Pull up externally the pin to be used (on-chip pull-up resistor cannot be used).

In case of UARTO: P15

In case of UART1: P12

In case of CSI00: P15, P17
In case of CSIO1: P14, P120
In case of CSI10: P10, P12
In case of CSI11: P71, P72

After reset release, the port mode is the input mode (Hi-Z).

Set the output latch of the corresponding port to 1.

Set the corresponding bit of the POM1, POM6, POM7, and POM12 registers to 1 to set the N-ch open-
drain output (EVDD tolerance) mode.

Set the output mode by manipulating the PM1, PM6, PM7, and PM12 registers.

At this time, the output data is high level, so the pin is in the Hi-Z state.

Communication is started by setting the serial array unit.

(2) Setting procedure when using I/O pins of simplified IIC00, 1IC01, 1IC10, and IIC11 functions

<1>

<2>
<3>
<4>

<5>

<6>

<7>

Externally pull up the pin to be used (on-chip pull-up resistor cannot be used).

In case of simplified [1C00: P16, P17
In case of simplified [ICO1: P13, P14
In case of simplified [IC10: P10, P11
In case of simplified [1IC11: P70, P71

After reset release, the port mode is the input mode (Hi-Z).

Set the output latch of the corresponding port to 1.

Set the corresponding bit of the POM1 and POM?7 registers to 1 to set the N-ch open-drain output (EVDD
tolerance) mode.

Set the corresponding bit of the PIM1 and PIM7 registers to 1 to switch to the TTL input buffer.

Set the corresponding bit of the PM1 and PM7 registers to the output mode (data I/O is possible in the
output mode).

At this time, the output data is high level, so the pin is in the Hi-Z state.

Enable the operation of the serial array unit and set the mode to the simplified 11IC mode.
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4.5 Settings of Port Mode Register and Output Latch When Using Alternate Function
To use the alternate function of a port pin, set the port mode register, and output latch as shown in Table 4-31.

Table 4-31. Settings of Port Mode Register and Output Latch When Using Alternate Function (1/10)

Pin Name Alternate Function PIORXX | POMXX | PMCXX PMXX PXX PIMXX | PITHLXX
Function Name /10

P00 INTP9 Input 0 - — 1 X — 0/1
SCK20 Input 0 - - 1 X - 0/1

Output 0 - - 0 1 - X

(TI05) Input 1 - - 1 x - 01

(TOO05) Output 1 - - 0 0 - X

PO1 (TI04) Input 1 - - 1 x - -
(TOO04) Output 1 - - 0 0 - -

P02 (T106) Input 1 - - 1 X - -
(TOO06) Output 1 - - 0 0 - -

P03 (RTC1HZ) Output 1 - - 0 0 - -
P04 INTP15 Input 0 - — 1 X — —
P10 TI13 Input 0 X — 1 X 0 0/1
TO13 Output 0 0 - 0 0 X X

TRJOO Output X 0 - 0 0 X X

SCK10 Input 0 X - 1 X 0/1 0/1

Output 0 0/1 - 0 1 X X

SCL10 Output 0 0/1 - 0 1 x x

LTXD1 Output 0 - 0 1 X X

CTXDO Output 0 - 0 1 X X

P11 TI12 Input 0 X — 1 x 0 0/1
SI10 Input 0 X - 1 X 0/1 0/1

TO12 Output 0 0 - 0 0 X X

SDA10 1/0 0 1 - 0 1 0/1 0/1

RXD1 Input 0 X - 1 X 0/1 0/1

LRXD1 Input 0 X - 1 X 0 0/1

CRXDO Input 0 X - 1 X 0 0/1

(TRDIOBO) Input 1 x - 1 x 0 0/1

Output 1 0 - 0 0 X X

Remarks 1. x: Don't care

PIORxx: Peripheral 1/O redirection register
POMxx: Port output mode register
PMCxx: Port mode control register
PMxx: Port mode register
Pxx: Port output latch

2. The relationship between pins and their alternate functions shown in this table indicates the relationship
when a 144-pin product is used. In other products, alternate functions might be assigned to different
pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.

3. Functions in parentheses in the above table can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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Table 4-31. Settings of Port Mode Register and Output Latch When Using Alternate Function (2/10)

Pin Name Alternate Function PIORXX POMXX PMCXX PMXX PXX PIMXX PITHLXX
Function Name 110

P12 TI11 Input 0 x - 1 x - —
INTP5 Input x X - 1 x - -

TO11 Output 0 0 — 0 0 — —

S0O10 Output 0 0/1 - 0 1 - —

TXD1 Output 0 0/1 - 0 1 - -

SNZOUT3 Output 0 0 - 0 0 - -

(TRDIODO) Input 1 X - 1 X - -

Output 1 0 - 0 0 - -

P13 TI04 Input 0 x - 1 x 0 0/1
SI01 Input 0 X - 1 X 0/1 0/1

TRDIOAO Input 0 x — 1 x 0 0/1

Output 0 0 — 0 0 X X

TRDCLKO Input 0 x - 1 x 0 0/1

TOO04 Output 0 0 - 0 0 x x

SDAO1 110 0 1 - 0 1 0/1 0/1

LTXDO Output 0 0 - 0 1 x X

P14 TIO6 Input 0 X — 1 X 0 0/1
TOO06 Output 0 0 - 0 0 X X

TRDIOCO Input x x - 1 x 0 0/1

Output X 0 - 0 0 X X

SCKO01 Input 0 X - 1 X 0/1 0/1

Output 0 0/1 - 0 1 X x

SCLO1 Output 0 0/1 - 0 1 X X

LRXDO Input 0 x - 1 x 0 0/1

P15 TIO5 Input 0 x - 1 x - —
TOO05 Output 0 0 - 0 0 - -

TRDIOA1 Input X X - 1 x — _

Output x 0 - 0 0 - —

SO00 Output 0 0/1 - 0 1 - -

TXDO Output 0 0/1 - 0 1 - -

RTC1HZ Output 0 0 - 0 0 - -

(TRDIOAO) Input 1 X - 1 X - -

Output 1 0 - 0 0 - —

(TRDCLKO) Input 1 x - 1 x - -

Remarks 1. x: Don't care

PIORxx: Peripheral I/O redirection register
POMxx: Port output mode register
PMCxx: Port mode control register
PMxx: Port mode register
Pxx: Port output latch

2. The relationship between pins and their alternate functions shown in this table indicates the relationship
when a 144-pin product is used. In other products, alternate functions might be assigned to different
pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.

3. Functions in parentheses in the above table can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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Table 4-31. Settings of Port Mode Register and Output Latch When Using Alternate Function (3/10)

Pin Name Alternate Function PIORXX | POMXX | PMCXX PMXX PXX PIMXX PITHLXX
Function 110
Name
P16 TI02 Input 0 X - 1 X 0 0/1
SI00 Input 0 X — 1 X 0/1 0/1
TRDIOC1 Input x x - 1 x 0 0/1
Output X 0 - 0 0 x x
TO02 Output 0 0 - 0 0 X X
SDA0O 1/0 0 1 - 0 1 0/1 0/1
RXDO Input 0 X - 1 x 0/1 0/1
P17 TI00 Input 0 x - 1 x 0 0/1
INTP3 Input 0 X - 1 X 0 0/1
TRDIOB1 Input x x - 1 x 0 0/1
Output X 0 - 0 0 X X
SCK00 Input 0 x - 1 x 0/1 01
Output 0 0/1 0 1 X X
SCLO00 Output 0 0/1 — 0 1 X X
TOO00 Output 0 0 - 0 0 X X
P20 (SCK20) Input 1 - - 1 x - o1
Output 1 - — 0 1 - X
P21 (S120) Input 1 - - 1 x - o1
(RXD2) Input 1 - - 1 x - 0/1
P22 (S020) Output 1 - - 0 1 - -
(TXD2) Output 1 - - 0 1 - -
P24 (SCK21) Input 1 - - 1 x - 0/1
Output 1 - - 0 1 - X
P25 (S121) Input 1 - - 1 x - 0/1
P26 (S021) Output 1 - - 0 1 - -
P30 TIO1 Input 0 - - 1 X 0 0/1
INTP2 Input 0 - - 1 X 0 0/1
TRDIOD1 Input X - - 1 X 0 0/1
Output X - — 0 0 X x
SSI00 Input 0 - - 1 x 0/1 0/1
TOO01 Output 0 - — 0 X X
SNZOUTO Output 0 - - 0 X X
Remarks 1. x: Don't care
PIORxx: Peripheral 1/O redirection register
POMxx: Port output mode register
PMCxx: Port mode control register
PMxx: Port mode register
Pxx: Port output latch
2. The relationship between pins and their alternate functions shown in this table indicates the relationship
when a 144-pin product is used. In other products, alternate functions might be assigned to different
pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.
3. Functions in parentheses in the above table can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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Table 4-31. Settings of Port Mode Register and Output Latch When Using Alternate Function (4/10)

Pin Name Alternate Function PIORXX | POMXX PMCXX PMXX PXX PIMXX | PITHLXX
Function Name 110
P31 TI14 Input 0 - - 1 X - -
TO14 Output 0 - - 0 0 - -
STOPST Output X - - 0 0 - -
(INTP2) Input 1 - - 1 X - -
P32 TI16 Input 0 — - 1 X - -
INTP7 Input 0 - - 1 X - -
TO16 Output 0 - - 0 0 - -
P33 ANIO Input X - - 1 X - -
AVRerp Input x — - 1 X - -
P34 ANI1 Input x - - 1 x - -
AVReFM Input x — - 1 x - -
P36 (CTXD1) Output 1 - - 0 1 - -
P37 (CRXD1) Input 1 - - 1 X - 0/1
P40 TOOLO 110 x — - x x - -
P41 TI10 Input 0 - - 1 x - -
TO10 Output 0 - - 0 0 - -
TRJIOO0 Input X — - 1 X - -
Output X - - 0 0 - -
VCOUTO Output X - - 0 0 - -
SNZOUT2 Output 0 - - 0 0 - -
P42 (LTXDO) Output 1 - - 0 1 - -
P43 (LRXDO) Input 1 - - 1 x - 0/1
P44 (TI107) Input 1 - - 1 X - -
(TOO07) Output 1 - - 0 0 - -
P45 (TI110) Input 1 - - 1 X - -
(TO10) Output 1 - - 0 0 - -
P46 (TI112) Input 1 - - 1 x - -
(TO12) Output 1 - - 0 0 - -
P47 INTP13 Input x - - 1 x - -
P50 (SSI01) Input 1 - - 1 x - 0/1
(INTP3) Input 1 - - 1 x - 0/1
(IEW) Input 1 - - 1 X - 0/1
Remarks 1. x: Don't care
PIORxx: Peripheral I/O redirection register
POMxx: Port output mode register
PMCxx: Port mode control register
PMxx: Port mode register
Pxx: Port output latch
2. The relationship between pins and their alternate functions shown in this table indicates the relationship
when a 144-pin product is used. In other products, alternate functions might be assigned to different
pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.
3. Functions in parentheses in the above table can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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Table 4-31. Settings of Port Mode Register and Output Latch When Using Alternate Function (5/10)

Pin Name Alternate Function PIORXX POMXX PMCXX PMXX PXX PIMXX PITHLXX
Function Name lfe}

P51 INTP11 Input x — - 1 x - -
(SO01) Output 1 - - 0 1 - -
(IET—XD) Output 1 - - 0 0 - -
P52 (SCKO1) Input 1 - - 1 x - 0/1
Output 1 - - 0 1 - X
(STOPST)Nete Output x - - 0 0 - x
P53 INTP10 Input x - - 1 x - 0/1
(SlI01) Input 1 - - 1 X - 0/1
P54 'SSI10 Input 0 - - 1 x 0/1 0/1
(T111) Input 1 - - 1 x 0 01
(TO11) Output 1 - - 0 0 X X
P55 (TI13) Input 1 - - 1 X - -
(TO13) Output 1 - - 0 0 - -
P56 (TI15) Input 1 - - 1 X - -
(TO15) Output 1 - - 0 0 - -
(SNZOUT1) Output 1 - - 0 0 - -
P57 (TI17) Input 1 - - 1 x - -
(TO17) Output 1 - - 0 0 - -
(SNZOUTO0) Output 1 - - 0 0 - -
P60 CRXD1 Input 0 X - 1 X - 0/1
IERXD Input 0 x - 1 x - 0/1
(SCK00) Input 1 x - 1 x - 01
Output 1 0 - 0 1 - X
(SCLO0) Output 1 0/1 - 0 1 - x
P61 CTXD1 Output 0 0 - 0 1 - X
IETXD Output 0 0 - 0 0 - X
(S100) Input 1 X - 1 X - 0/1
(SDAO00) 1/0 1 1 - 0 1 - 0/1
(RXDO) Input 1 X - 1 x - 0/1
P62 SCLAO 1/10 x 1 - 0 0 0/1 0/1
(SO00) Output 1 0 - 0 1 X X
(TXDO) Output 1 0 - 0 1 X X
P63 SDAAO 1/0 X 1 — 0 0 0/1 0/1
(SS100) Input 1 x - 1 x 0 0/1

Note The STOPST function can be assigned via settings in the STOP status output control register (STPSTC).

Remarks 1. x: Don't care

PIORxx: Peripheral I/O redirection register
POMxx: Port output mode register
PMCxx: Port mode control register
PMxx: Port mode register
Pxx: Port output latch

2. The relationship between pins and their alternate functions shown in this table indicates the relationship
when a 144-pin product is used. In other products, alternate functions might be assigned to different
pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.

3. Functions in parentheses in the above table can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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Table 4-31. Settings of Port Mode Register and Output Latch When Using Alternate Function (6/10)

Pin Name Alternate Function PIORXX | POMXX PMCXX PMXX PXX PIMXX | PITHLXX
Function Name 110
P64 (TI14) Input 1 - - 1 x - -
(TO14) Output 1 - - 0 0 - -
(SNZOUT3) Output 1 - - 0 0 - -
P65 (TI116) Input 1 - - 1 X - -
(TO16) Output 1 - - 0 0 - -
(SNZOUT2) Output 1 - - 0 0 - -
P66 (T100) Input 1 - - 1 x - -
(TO00) Output 1 - - 0 0 - -
P67 (T102) Input 1 - - 1 X - -
(TO02) Output 1 - - 0 0 - -
P70 ANI26 Input x x 1 1 x x x
TI15 Input 0 x 0 1 x 0 01
Si11 Input 0 X 0 1 X 0/1 0/1
INTP8 Input x x 0 1 x 0 0/1
TO15 Output 0 0 0 0 0 X X
KRO Input 0 X 0 1 X 0 0/1
SDA11 110 0 1 0 0 1 0/1 0/1
SNZOUT4 Output 0 0 0 0 0 X X
P71 ANI27 Input x x 1 1 x x x
TI17 Input 0 X 0 1 X 0 0/1
INTP6 Input X X 0 1 X 0 0/1
TO17 Output 0 0 0 0 0 X X
KR1 Input 0 X 0 1 X 0 0/1
SCK11 Input 0 X 0 1 X 0/1 0/1
Output 0 0/1 0 0 1 X X
SCL11 Output 0 0/1 0 0 1 X X
SNZOUT5 Output 0 0 0 0 0 X X
P72 ANI28 Input X X 1 1 x - -
KR2 Input 0 X 0 1 X - -
SO11 Output 0 0/1 0 0 1 - -
SNZOUT6 Output 0 0 0 0 0 - -
(CTXDO) Output 1 0 0 0 1 - -
Remarks 1. x: Don't care
PIORxx: Peripheral I/O redirection register
POMxx: Port output mode register
PMCxx: Port mode control register
PMxx: Port mode register
Pxx: Port output latch
2. The relationship between pins and their alternate functions shown in this table indicates the relationship
when a 144-pin product is used. In other products, alternate functions might be assigned to different
pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.
3. Functions in parentheses in the above table can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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Table 4-31. Settings of Port Mode Register and Output Latch When Using Alternate Function (7/10)

Pin Name Alternate Function PIORXX | POMXX PMCXX PMXX PXX PIMXX | PITHLXX
Function Name 110
P73 ANI29 Input X - 1 1 X X X
KR3 Input 0 - 0 1 x 0 01
Ssii1 Input 0 - 0 1 x 0/1 0/1
SNZOUT7 Output 0 - 0 0 0 X X
(CRXDO) Input 1 - 0 1 X 0 0/1
P74 ANI30 Input X - 1 1 X - -
KR4 Input 0 - 0 1 X - -
(S0O10) Output 1 - 0 0 1 - -
(TXD1) Output 1 - 0 0 1 - -
P75 KR5 Input 0 - - 1 x - 0/1
(sl10) Input 1 - - 1 X - 0/1
(RXD1) Input 1 - - 1 x - 0/1
P76 KR6 Input 0 - - 1 X - 0/1
(SCK10) Input 1 - - 1 x - 0/1
Output 1 - - 0 1 - X
P77 INTP12 Input x - - 1 x - 0/1
KR7 Input 0 - - 1 X - 0/1
(SSI10) Input 1 - - 1 x - o1
P80 ANI2 Input X — - 1 x - -
ANOO Output X - - 1 X - -
P81 ANI3 Input X — - 1 x - -
IVCMPOO Input X — - 1 X - -
P82 ANI4 Input X — - 1 X - -
IVCMPO1 Input X — - 1 x - -
P83 ANI5 Input X - - 1 X - -
IVCMPO02 Input X — - 1 x - -
P84 ANI6 Input X — - 1 X - -
IVCMPO3 Input X — - 1 X - -
P85 ANI7 Input x - - 1 x - -
IVREFO Input X - - 1 X - -
P86-P87 ANI8 to ANI9 Input x - - 1 x - -
P90-P97 ANI10 to ANI17 Input x - - 1 x - -
Remarks 1. x: Don't care
PIORxx: Peripheral I/O redirection register
POMxx: Port output mode register
PMCxx: Port mode control register
PMxx: Port mode register
Pxx: Port output latch
2. The relationship between pins and their alternate functions shown in this table indicates the relationship
when a 144-pin product is used. In other products, alternate functions might be assigned to different
pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.
3. Functions in parentheses in the above table can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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Table 4-31. Settings of Port Mode Register and Output Latch When Using Alternate Function (8/10)

Pin Name Alternate Function PIORXX POMXX PMCXX PMXX PXX PIMXX PITHLXX
Function Name 110
P100-P105 | ANI18 to ANI23 Input x - - 1 x - -
P106 (LTXD1) Output 1 - - 0 1 - -
P107 (LRXD1) Input 1 - - 1 x - 0/1
P110 TI20 Input 0 — - 1 X - -
TO20 Output 0 - - 0 0 - -
P111 TI21 Input 0 - - 1 X - -
TO21 Output 0 - - 0 0 - -
P112 TI22 Input 0 - - 1 X - -
TO22 Output 0 - - 0 0 - -
P113 TI23 Input 0 — - 1 X - -
TO23 Output 0 - - 0 0 - -
P114 TI24 Input 0 - - 1 x - -
TO24 Output 0 - - 0 0 - -
P115 TI25 Input 0 - - 1 x - -
TO25 Output 0 - - 0 0 - -
P116 TI26 Input 0 — - 1 X - -
TO26 Output 0 - - 0 0 - -
P117 TI27 Input 0 - - 1 X - -
TO27 Output 0 - - 0 0 - -
P120 ANI25 Input X X 1 1 X - -
TI07 Input 0 X 0 1 X - -
INTP4 Input X X 0 1 X _ _
TRDIODO Input 0 X 0 1 X - -
Output 0 0 0 0 0 - -
S001 Output 0 01 0 0 1 - -
TOO07 Output 0 0 0 0 0 - -
P125 ANI24 Input X - 1 1 X X X
TI03 Input 0 - 0 1 X 0 0/1
INTP1 Input X — 0 1 x 0 0/1
TOO03 Output 0 - 0 0 0 X X
TRDIOBO Input 0 - 0 1 x 0 0/1
Output 0 - 0 0 0 X X
SSI01 Input 0 — 0 1 x 0/1 0/1
SNZOUT1 Output 0 - 0 0 0 X X
Remarks 1. x: Don't care
PIORxx: Peripheral I/O redirection register
POMxx: Port output mode register
PMCxx: Port mode control register
PMxx: Port mode register
Pxx: Port output latch
2. The relationship between pins and their alternate functions shown in this table indicates the relationship
when a 144-pin product is used. In other products, alternate functions might be assigned to different
pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.
3. Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O
redirection register (PIOR).
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Table 4-31. Settings of Port Mode Register and Output Latch When Using Alternate Function (9/10)

Pin Name Alternate Function PIORXX | POMXX PMCXX PMXX PXX PIMXX | PITHLXX
Function Name I/0
P126 (TI01) Input 1 - - 1 X - -
(TOO01) Output 1 - - 0 0 - -
P127 (TI03) Input 1 - - 1 x - -
(TOO03) Output 1 - - 0 0 - -
P130 RESOUT Output X — - — 0 - -
P131 INTP14 Input x - - 1 x - -
P137 INTPO Input x - - - x - -
P140 PCLBUZO Output x - - 0 0 - -
(TI120) Input 1 - - 1 X - -
(TO20) Output 1 - - 0 0 - -
P141 (TI21) Input 1 - - 1 x - -
(TO21) Output 1 - - 0 0 - -
P142 (T122) Input 1 - - 1 X - -
(TO22) Output 1 - - 0 0 - -
P143 (T123) Input 1 - - 1 x - -
(TO23) Output 1 - - 0 0 - -
P144 (T124) Input 1 - - 1 x - -
(TO24) Output 1 - - 0 0 - -
P145 (TI25) Input 1 - - 1 x - -
(TO25) Output 1 - - 0 0 - -
P146 (TI26) Input 1 - - 1 x - -
(TO26) Output 1 - - 0 0 - -
P147 (T127) Input 1 - - 1 x - -
(TO27) Output 1 - - 0 0 - -
P150 (SSI11) Input 1 - - 1 x - 0/1
P151 S021 Output 0 - - 0 1 - -
(S011) Output 1 - - 0 1 - -
P152 SI21 Input 0 - - 1 x - 0/1
(Sl11) Input 1 - - 1 X - 0/1
P153 'SCK21 Input 0 - - 1 x - 0/1
Output 0 - - 0 1 - X
(SCK11) Input 1 - - 1 x - 0/1
Output 1 - - 0 1 - X
Remarks 1. x: Don't care
PIORxx: Peripheral 1/0 redirection register
POMxx: Port output mode register
PMCxx: Port mode control register
PMxx: Port mode register
Pxx: Port output latch
2. The relationship between pins and their alternate functions shown in this table indicates the relationship
when a 144-pin product is used. In other products, alternate functions might be assigned to different
pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.
3. Functions in parentheses in the above table can be assigned via settings in the peripheral I/O
redirection register (PIOR).
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Table 4-31. Settings of Port Mode Register and Output Latch When Using Alternate Function (10/10)

Pin Name Alternate Function PIORXX POMXX PMCXX PMXX PXX PIMXX PITHLXX
Function Name 110

P154 LRXD2 Input 0 — - 1 x - 0/1
(SNZOUT7) Output 1 - - 0 0 - x

P155 LTXD2 Output 0 — - 0 1 - -
(SNZOUTS6) Output 1 - - 0 0 - -

P156 SI20 Input 0 - - 1 X - 0/1
RXD2 Input 0 - - 1 X - 0/1
(SNZOUT5) Output 1 - - 0 0 - x

P157 S020 Output 0 - - 0 1 - -
TXD2 Output 0 - - 0 1 - -
(SNZOUT4) Output 1 - - 0 0 - -

Remarks 1. x: Don't care

PIORxx: Peripheral I/O redirection register
POMxx: Port output mode register
PMCxx: Port mode control register

PMxx: Port mode register
Pxx: Port output latch

2. The relationship between pins and their alternate functions shown in this table indicates the relationship

when a 144-pin product is used.

In other products, alternate functions might be assigned to different
pins, but even in this case, the PIORxx, POMxx, PMCxx, PMxx, and Pxx set in the same way.

3. Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O

redirection register (PIOR).
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4.6 Cautions When Using Port Function

4.6.1 Cautions on 1-bit manipulation instruction for port register n (Pn)
When a 1-bit manipulation instruction is executed on a port that provides both input and output functions, the output

latch value of an input port that is not subject to manipulation may be written in addition to the targeted bit.
Therefore, it is recommended to rewrite the output latch when switching a port from input mode to output mode.

<Example>

Explanation:

When P10 is an output port, P11 to P17 are input ports (all pin statuses are high level), and the port
latch value of port 1 is O0H, if the output of output port P10 is changed from low level to high level via a
1-bit manipulation instruction, the output latch value of port 1 is FFH.
The targets of writing to and reading from the Pn register of a port whose PMnm bit is 1 are the output

latch and pin status, respectively.

A 1-bit manipulation instruction is executed in the following order in the RL78/F15.

<1> The Pn register is read in 8-bit units.
<2> The targeted one bit is manipulated.
<3> The Pn register is written in 8-bit units.

In step <1>, the output latch value (0) of P10, which is an output port, is read, while the pin statuses of

P11 to P17, which are input ports, are read. If the pin statuses of P11 to P17 are high level at this time,

the read value is FEH.

The value is changed to FFH by the manipulation in <2>.
FFH is written to the output latch by the manipulation in <3>.

Figure 4-118. Bit Manipulation Instruction (P10)

P10

P11 to P17

O instruction

Low-level output (set1 P1.0)

Port 1 output latch

Pin status: High level

[ofofofofofofo]o]

1-bit manipulation

is executed for P10

@ bit.

P10 @

High-level output

P11 to P17 @

Pin status: High level

Port 1 output latch

REENERENERENENED

1-bit manipulation instruction for P10 bit

<2> Set the P10 bit to 1.

in 8-bit units.

<1> Port register 1 (P1) is read in 8-bit units.
e In the case of P10, an output port, the value of the port output latch (0) is read.
e In the case of P11 to P17, input ports, the pin status (1) is read.

<3> Write the results of <2> to the output latch of port register 1 (P1)
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4.6.2 Notes on specifying the pin settings

For an output pin to which multiple functions are assigned, the output of the unused alternate functions must be set to
its initial state so as to prevent conflicting outputs. This also applies to the functions assigned by using the peripheral 1/0
redirection register (PIOR). For details about the alternate function output, see 4.5 Settings of Port Mode Register and
Output Latch When Using Alternate Function.

Set PIOR register before the target function is enabled.

No specific setting is required for input pins because the output of their alternate functions is disabled (the buffer output
is Hi-Z).

Disabling the unused functions, including blocks that are only used for input or do not have /O, is recommended for
lower power consumption.
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Use the cl
ELECTRICA

CHAPTER 5 CLOCK GENERATOR

ock generator within a range that satisfies the values stipulated in CHAPTER 35 and CHAPTER 36
L SPECIFICATIONS.

5.1 Functions of Clock Generator

The clock

generator generates the clock to be supplied to the CPU and peripheral hardware.

The following three kinds of system clocks and clock oscillators are selectable.

(1) Main
<1>

<2>

system clock

X1 oscillator

This circuit oscillates a clock of fx = 1 to 20 MHz by connecting a resonator to X1 and X2.

Oscillation can be stopped by executing the STOP instruction or setting of the MSTOP bit (bit 7 of the clock
operation status control register (CSC)).

High-speed on-chip oscillator (High-speed OCO)

The frequency at which to oscillate can be selected from among fih = 64, 48, 32, 24, 16, 12, 8, 4, or 1 MHz
(TYP.) by using the user option byte (000C2H/020C2H). When 64 MHz or 48 MHz is selected as fi, fcik is
set to 32 MHz or 24 MHz, respectively, after a reset release. The CPU always starts operating with this high-
speed on-chip oscillator clock N°'®. Oscillation can be stopped by executing the STOP instruction or setting of
the HIOSTOP bit (bit 0 of the CSC register).

The frequency set by using the user option byte can be changed by the high-speed on-chip oscillator
frequency select register (HOCODIV). For the frequency, see Figure 5-12 Format of High-speed on-chip
oscillator frequency select register (HOCODIV).

An external main system clock (fex = 1 to 20 MHz) can also be supplied from the EXCLK/X2/P122 pin. An external

main system clock input can be disabled by executing the STOP instruction or setting of the MSTOP bit.

As the high-speed system clock, an X1 clock or external main system clock can be selected by setting of the
OSCSEL bit (bit 6 of the clock operation mode control register (CMC)) and the EXCLK bit (bit 7 of the clock

opera

tion mode control register (CMC)).

As the main system clock, a high-speed system clock (X1 clock or external main system clock) or high-speed on-

chip oscillator clock can be selected by setting of the MCMO bit (bit 4 of the system clock control register (CKC)).

Note When selecting 64 MHz or 48 MHz, the selected clock (fi+) is supplied to timer RD.
When supplying 64 MHz or 48 MHz to timer RD, set fcik to fiH.
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(2) PLL clock
This clock oscillates the clock whose friL is 24 MHz, 32 MHz, or 64 MHz by oscillating the main system clock at 4
MHz or 8 MHz and multiplying by 3, 4, 6, or 8 times. When setting frLL to 64 MHz or 48 MHz, the division of fcLk
should be set to 32 MHz or 24 MHz by the MDIV2 to MDIVO bits in the fuwp clock division register (MDIV).
Oscillation can be stopped by setting the PLLON bit (bit O of the PLLCTL register). Before entering STOP mode,
the PLLON bit should be cleared to 0 (Stops PLL operation).

Remarks 1. The PLL input clock frequency can be set to 4 MHz or 8 MHz. When setting the high-speed on-chip
oscillator clock as the PLL input clock, the on-chip oscillator clock can be set to 4 MHz or 8 MHz
depending on the setting of bits 4 to 0 (FRQSEL4 to FRQSELO) of the user option byte
(000C2H/020C2H). For details of the user option byte, see CHAPTER 30 OPTION BYTE.

2. Set the multiplier of the PLL clock by bits 1 (PLLMUL) and 4 (PLLDIVO) in the PLL control register
(PLLCTL).

(3) Subsystem clock
e XT1 clock oscillator
This circuit oscillates a clock of fxr = 32.768 kHz by connecting a 32.768 kHz resonator to XT1 and XT2.
Oscillation can be stopped by setting the XTSTOP bit (bit 6 of the clock operation status control register (CSC)).

An external subsystem clock (fexs = 32.768 kHz) can also be supplied from the EXCLKS/XT2/P124 pin. An
external subsystem clock input can be disabled by setting the XTSTOP bit (bit 6 of the clock operation status
control register (CSC)).

As the subsystem clock, an XT1 clock or external subsystem clock can be selected by setting of the OSCSELS bit
(bit 4 of the clock operation mode control register (CMC)), the EXCLKS bit (bit 5 of the clock operation mode
control register (CMC)), and the SELLOSC bit (bit O of the clock select register (CKSEL)).
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(4) Low-speed on-chip oscillator (Low-speed OCO)
This circuit oscillates a clock of fiL = 15 kHz (TYP.).
The low-speed on-chip oscillator clock can be used as the CPU/peripheral hardware clock.
Only the following hardware circuits operate by the low-speed on-chip oscillator clock.
e Clock monitor (fiL)
e Timer RJ (fiL and fsL)
e Timer RD (fsL)
e Clock output/buzzer output control circuit (fsL)

This circuit operates when at least bit 4 in the operation speed mode control register (OSMC) or bit 6 in the clock
select register (SELLOSC) is 1. When stopping the oscillation of the low-speed on-chip oscillator, set the
WUTMMCKO and SELLOSC bits to 0.

As the main/PLL select clock (fup), a main system clock (fmain) or PLL clock (frLL) can be selected by setting of
the SELPLL bit (bit 2 of the PLL control register (PLLCTL)).

As the subsystem/low-speed on-chip oscillator select clock (fsL), a subsystem clock (fsus) or low-speed on-chip
oscillator (fiL) can be selected by setting of the CKSEL bit (bit O of the clock select register (CKSEL)).

Remark fx: X1 clock oscillation frequency
fii:  High-speed on-chip oscillator clock frequency (64 MHz max.) Notes1. 3
fex:  External main system clock frequency
fxt:  XT1 clock oscillation frequency
fexs: External subsystem clock frequency
fiu  Low-speed on-chip oscillator clock frequency
fs.:  Subsystem/low-speed on-chip oscillator select clock frequency
fee:  PLL clock frequency (64 MHz max.) Notes2. 3

fup:  Main/PLL select clock frequency (64 MHz max.)

Notes 1. fiH is controlled by hardware so that the MDIV register is set to 01H (fur = two frequency division) when fiH
is set to 64 MHz or 48 MHz after a reset release. When supplying 64 MHz or 48 MHz to timer RD, set fcLk
to fiH.

2. When setting frLL to 64 MHz or 48 MHz, the division of fup should be set within the range of 1 MHz to 32
MHz (or 1 MHz to 24 MHz for grade-K products) by the MDIV2 to MDIVO bits in the fup clock division
register (MDIV). When supplying 64 MHz or 48 MHz to timer RD, set fcik to frLL.

3. When supplying 64 MHz or 48 MHz to timer RD, set the MDIV register to 01H (fur/2 is selected).

ROTUH0559EJ0100 Rev.1.00 R NS 345
Jan 29, 2016 _ENES



RL78/F15 CHAPTER 5 CLOCK GENERATOR

5.2 Configuration of Clock Generator
The clock generator includes the following hardware.

Table 5-1. Configuration of Clock Generator

Item Configuration

Control registers Clock operation mode control register (CMC)

System clock control register (CKC)

Clock operation status control register (CSC)

Oscillation stabilization time counter status register (OSTC)
Oscillation stabilization time select register (OSTS)
Peripheral enable registers 0, 1, 2 (PERO, PER1, PER2)
Operation speed mode control register (OSMC)
High-speed on-chip oscillator frequency select register (HOCODIV)
High-speed on-chip oscillator trimming register (HIOTRM)
CAN clock select register (CANCKSEL)

LIN clock select register (LINCKSEL)

Clock select register (CKSEL)

PLL control register (PLLCTL)

PLL status register (PLLSTS)

fuwp clock division register (MDIV)

Oscillators X1 oscillator

XT1 oscillator

High-speed on-chip oscillator clock
Low-speed on-chip oscillator clock
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Remark

fx:
fiH:
fex:
fmx:
fmAIN:
fx:
fexs:
fsus:
feLk:
fiL:
fsL:
fmp:

feLL:

X1 clock oscillation frequency

High-speed on-chip oscillator clock frequency (64 MHz max.) Note
External main system clock frequency

High-speed system clock frequency

Main system clock frequency

XT1 clock oscillation frequency

External subsystem clock frequency

Subsystem clock frequency

CPU/peripheral hardware clock frequency

Low-speed on-chip oscillator clock frequency
Subsystem/low-speed on-chip oscillator select clock frequency
Main system/PLL select clock frequency

PLL clock frequency

Note fin is controlled by hardware so that the MDIV register is set to 01H (fup = two frequency division) when fiH is set
to 64 MHz or 48 MHz. When supplying 64 MHz or 48 MHz to timer RD, set fcik to fin.

Figure 5-2. Block Diagram of PLL Circuit

PLL status register PLL control register PLL control register
(PLLSTS) (PLLCTL) (PLLCTL)
SELPLLS LCKSELO|LCKSEL1 SELPLL
PLL control
register PLL control register
PLLCTL) (PLLCTL)
PLLON PLLMUL PLLDIVO
feLul PLL circuit feLLo Divider | frLL fmp
TMAIN e e e e (x12, x16) P 1/2, x1/4) = Prescaler
PLL status register
b~ Clock output/buzzer output (PLLSTS) Selector
| Counter [—~| LOCK
Y " Y
il | Clock monitor control circuit
CSS CLKMB
System clock control User option byte
register (CKC) (000C1H/020C1H)
Remark fmain:  Main system clock
fiL: Low-speed on-chip oscillator clock
fru:  PLL input clock
frLo:  PLL output clock
fmp: Main system/PLL select clock
frLL: PLL clock
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5.3 Registers Controlling Clock Generator
The following registers are used to control the clock generator.

e Clock operation mode control register (CMC)

e System clock control register (CKC)

o Clock operation status control register (CSC)

o Oscillation stabilization time counter status register (OSTC)
o Oscillation stabilization time select register (OSTS)

o Peripheral enable registers 0, 1, 2 (PERO, PER1, PER2)

e Operation speed mode control register (OSMC)

o High-speed on-chip oscillator frequency select register (HOCODIV)
¢ High-speed on-chip oscillator trimming register (HIOTRM)
e CAN clock select register (CANCKSEL)

e LIN clock select register (LINCKSEL)

o Clock select register (CKSEL)

e PLL control register (PLLCTL)

e PLL status register (PLLSTS)

o fump clock division register (MDIV)

5.3.1 Clock Operation Mode Control Register (CMC)
This register is used to set the operation mode of the X1/P121, X2/EXCLK/P122, XT1/P123, and XT2/EXCLKS/P124
pins, and to select a gain of the oscillator.
The CMC register can be written only once by an 8-bit memory manipulation instruction after reset release. This
register can be read by an 8-bit memory manipulation instruction.
Writing to the CMC register is disabled when the GCSC bit of the IAWCTL register is set to 1.
Reset signal generation sets this register to O0H.

ROTUH0559EJ0100 Rev.1.00 R NS 349
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Figure 5-3. Format of Clock Operation Mode Control Register (CMC)

Address: FFFAOH  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
CcMC EXCLK OSCSEL EXCLKS | OSCSELS 0 AMPHS1 ‘ AMPHSO ‘ AMPH
EXCLK OSCSEL | High-speed system clock X1/P121 pin X2/EXCLK/P122 pin
pin operation mode
0 0 Input port mode Input port
0 1 X1 oscillation mode Crystal/ceramic resonator connection
1 0 Input port mode Input port
1 1 External clock input Input port External clock input
mode
CKSEL CMC register Subsystem clock pin operation | XT1/P123 pin | XT2/EXCLKS/
register mode P124 pin
SELLOSC | EXCLKS | OSCSELS
Note 1
X 0 0 Input port mode Input port
0 0 1 XT1 oscillation mode Crystal/ceramic resonator
connection
1 0 1 Input port mode (low-speed on- | Input port
chip oscillator operation mode)
X 1 0 Input port mode Input port
0 1 1 External clock input mode Input port External clock
input
1 1 1 Input port mode (low-speed on- | Input port
chip oscillator operation mode)
AMPHS1 | AMPHSO XT1 oscillator oscillation mode selection Note 2
0 0 Low power consumption oscillation (default) Oscillation margin: Medium
0 1 Normal oscillation Oscillation margin: high
1 0 Ultra-low power consumption oscillation Oscillation margin: Low
1 1 Setting prohibited
AMPH Control of X1 clock oscillation frequency
0 1 MHz < fx < 10 MHz
1 1 MHz < fx <20 MHz
Notes 1. When the SELLOSC bit is set to 1, the subsystem clock (fsus) cannot be supplied to the
input clock (frtc) of the real-time clock.
2. As the XT oscillator becomes oscillation mode with lower power consumption, then its
oscillation margin becomes smaller.
Cautions 1. The CMC register can be written only once after reset release, by an 8-bit memory

manipulation instruction. When the CMC register is used at the default value (O0H),
be sure to set O0H to this register after reset release in order to prevent

malfunctioning during a program loop.
2. After reset release, set the CMC register before X1 or XT1 oscillation is started as
set by the clock operation status control register (CSC).

(Cautions are listed on the next page.)
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3. Be sure to set the AMPH bit to 1 if the X1 clock oscillation frequency exceeds 10

MHz.
When the X1 clock oscillation frequency is in the range from 1 to 10 MHz, setting
the AMPH bit to 1 improves the oscillation margin.

. The XT1 oscillator is a circuit with low amplification in order to achieve low-power
consumption. Note the following points when designing the circuit.

Pins and circuit boards include parasitic capacitance. Therefore, perform
oscillation evaluation using a circuit board to be actually used and confirm that
there are no problems.

Make the wiring between the XT1 and XT2 pins and the resonators as short as
possible, and minimize the parasitic capacitance and wiring resistance. Note
this particularly when the ultra-low power consumption oscillation (AMPHS1,
AMPHSO =1, 0) is selected.

Configure the circuit of the circuit board, using material with little parasitic
capacitance and wiring resistance.

Place a ground pattern that has the same potential as Vss as much as possible
near the XT1 oscillator.

Be sure that the signal lines between the XT1 and XT2 pins, and the resonators
do not cross with the other signal lines. Do not route the wiring near a signal
line through which a high fluctuating current flows.

The impedance between the XT1 and XT2 pins may drop and oscillation may be
disturbed due to moisture absorption of the circuit board in a high-humidity
environment or dew condensation on the board. When using the circuit board
in such an environment, take measures to damp-proof the circuit board, such
as by coating.

When coating the circuit board, use material that does not cause capacitance
or leakage between the XT1 and XT2 pins.
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5.3.2 System Clock Control Register (CKC)

This register is used to select a CPU/peripheral hardware clock and a main system clock.

Set the CKC register by a 1-bit or 8-bit memory manipulation instruction.

Writing to the CKC register is disabled when the GCSC bit of the IAWCTL register is set to 1.

Reset signal generation sets this register to O0H.

Figure 5-4. Format of System Clock Control Register (CKC)

Address: FFFA4H  After reset: 00H R/W Netel

Symbol <7> <6> <5> <4> 3
CKC CLS CSS MCS MCMO 0

CLS Status of CPU/peripheral hardware clock (fcik)
0 Main system/PLL select clock (fur)
1 Subsystem/low-speed on-chip oscillator select clock (fst)

CSS Selection of CPU/peripheral hardware clock (fck)

Note 2
0 Main system/PLL select clock (fur)

Subsystem/low-speed on-chip oscillator select clock (fs.)

MCS Status of main system clock (fuain)

0 High-speed on-chip oscillator clock (fiH)
1 High-speed system clock (fux)

MCMO Main system clock (fwain) operation control

Notes 2, 3,4
0 Selects the high-speed on-chip oscillator clock (fiH) as the main system clock (fvain)
1 Selects the high-speed system clock (fux) as the main system clock (fuain)

Notes 1. Bits 7 and 5 are read-only.

2. Changing the value of the MCMO bit is prohibited while the CSS bit is set to 1.
3. Changing the value of the MCMO bit is prohibited while the PLLON bit is set to 1.

4. To change the MCMO bit from 0 to 1 while FRQSEL4 = 1 in the corresponding user option
byte (at 000C2H or 020C2H), stop counting by the timer RD (setting the TSTARTO and
TSTART1 bits in the TRDSTR register to 0) and disable clock or buzzer output (by setting

the PCLOEDO bit in the CKSO register to 0) before changing the MCMO bit.

(Cautions and Remark are listed on the next page.)
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Cautions 1.
2.

Be sure to set bits 0 to 3 of the CKC register to 0.

The clock set by the CSS bit is supplied to the CPU and peripheral hardware. If the
CPU clock is changed, therefore, the clock supplied to peripheral hardware (except
the real-time clock, clock output/buzzer output, and watchdog timer) is also changed
at the same time. Consequently, stop each peripheral function when changing the
CPU/peripheral hardware clock.

If the subsystem clock or low-speed on-chip oscillator clock is used as the
peripheral hardware clock, the operations of the A/D converter and IICA are not
guaranteed. For the operating characteristics of the peripheral hardware, refer to the
chapters describing the various peripheral hardware as well as CHAPTER 35 and
CHAPTER 36 ELECTRICAL SPECIFICATIONS.

When selecting fiH as the count source for timer RD, set fcik to fve before setting bit 4
(TRDOEN) in peripheral enable register 1 (PER1). When changing fcik to a clock other
than fvp, clear bit 4 (TRDOEN) in peripheral enable register 1 (PER1) before changing.

Remark For setting of the PLL clock, refer to 5.6.4 Examples of Setting PLL Circuit.
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5.3.3 Clock Operation Status Control Register (CSC)

This register is used to control the operations of the high-speed system clock, high-speed on-chip oscillator clock, and

subsystem clock (except the low-speed on-chip oscillator clock).

Set the CSC register by a 1-bit or 8-bit memory manipulation instruction.

Writing to the CSC register is disabled when the GCSC bit of the IAWCTL register is set to 1.
Reset signal generation sets this register to COH.

Figure 5-5. Format of Clock Operation Status Control Register (CSC)

Address: FFFA1TH Afterreset: COH R/W

Symbol <7> <6> 5 4 3 2 1 <0>
CsC MSTOP XTSTOP 0 0 0 0 ’ 0 ’ HIOSTOP
MSTOP High-speed system clock operation control
X1 oscillation mode External clock input mode Input port mode
0 X1 oscillator operating External clock from EXCLK pin is valid | Input port
1 X1 oscillator stopped External clock from EXCLK pin is invalid
XTSTOP Subsystem clock operation control
XT1 oscillation mode External clock input mode Input port mode
0 XT1 oscillator operating | External clock from EXCLKS pin is valid | Input port
1 XT1 oscillator stopped External clock from EXCLKS pin is invalid
HIOSTOP High-speed on-chip oscillator clock operation control
0 High-speed on-chip oscillator operating
1 High-speed on-chip oscillator stopped

Cautions 1. After reset release, set the clock operation mode control register (CMC) before

setting the CSC register.

2. Set the oscillation stabilization time select register (OSTS) before setting the
MSTOP bit to O after releasing reset. Note that if the OSTS register is being used
with its default settings, the OSTS register is not required to be set here.

3. To start X1 oscillation as set by the MSTOP bit, check the oscillation stabilization

time of the X1 clock by using the oscillation stabilization time counter status

register (OSTC).

4. When starting XT1 oscillation by setting the XTSTOP bit, wait for oscillation of the
subsystem clock to stabilize by setting a wait time using software.
5. Do not stop the clock selected for the CPU peripheral hardware clock (fcik) with

the OSC register.

6. The setting of the flags of the register to stop clock oscillation (invalidate the

external clock input) and the condition before clock oscillation is to be stopped

are as Table 5-2.

R01UHO0559EJ0100 Rev.1.00 R NS
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Table 5-2. Condition Before Stopping Clock Oscillation and Flag Setting

Clock Condition Before Stopping Clock Setting of CSC
(Invalidating External Clock Input) Register Flags
X1 clock CPU and peripheral hardware clocks operate with a clock MSTOP =1

other than the high-speed system clock or PLL clock (source
clock = high-speed system clock).

External main system

clock
(CLS (bit 7 of the CKC register) = 0 and MCS (bit 5 of the

CKC register) =0, or CLS = 1)
XT1 clock CPU and peripheral hardware clocks operate with a clock XTSTOP =1
External subsystem other than the subsystem clock.
clock (CLS =0, or CLS = 1 and SELLOSC (bit 0 of the CKSEL

register) = 1)
High-speed on-chip CPU and peripheral hardware clocks operate with a clock HIOSTOP =1
oscillator clock other than the high-speed on-chip oscillator clock or PLL

clock (source clock = high-speed on-chip oscillator clock).
(CLS=0and MCS =1,0orCLS =1)

5.3.4 Oscillation Stabilization Time Counter Status Register (OSTC)
This is the register that indicates the count status of the X1 clock oscillation stabilization time counter.
The X1 clock oscillation stabilization time can be checked in the following case,

o If the X1 clock starts oscillation while the high-speed on-chip oscillator clock or subsystem/low-speed on-chip
oscillator select clock is being used as the CPU clock.

¢ If the STOP mode is entered and then released while the high-speed on-chip oscillator clock is being used as the
CPU clock with the X1 clock oscillating.

The OSTC register can be read by a 1-bit or 8-bit memory manipulation instruction.
The generation of reset signal, the STOP instruction and MSTOP (bit 7 of clock operation status control register
(CSC)) = 1 clear the OSTC register to 00H.

Remark The oscillation stabilization time counter starts counting in the following cases.
¢ When oscillation of the X1 clock starts (when EXCLK of the CMC register = 0 and OSCSEL of the CMC
register = 1, MSTOP of the CSC register = 0)
e When the STOP mode is released

ROTUH0559EJ0100 Rev.1.00 R NS 355
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Figure 5-6. Format of Oscillation Stabilization Time Counter Status Register (OSTC)

Address: FFFA2H Afterreset: 00H R

Symbol
OSTC

7 6 5 4 3 2 1 0

MOST | MOST | MOST | MOST | MOST | MOST | MOST | MOST
8 9 10 11 13 15 17 18

MOST | MOST | MOST | MOST | MOST | MOST | MOST | MOST Oscillation stabilization time status
8 9 10 11 13 15 17 18 =10 MHz | fx = 20 MHz
0 0 0 0 0 0 0 0 28/fx max. |25.6 us max. | 12.8 us max.
1 0 0 0 0 0 0 0 28/fx min. | 25.6 us min. | 12.8 us min.
1 1 0 0 0 0 0 0 2%fx min. | 51.2 us min. |25.6 us min.
1 1 1 0 0 0 0 0 2'%fx min. | 102.4 s min.|51.2 us min.
1 1 1 1 0 0 0 0 2"/fx min. | 204.8 us min.| 102.4 s min.
1 1 1 1 1 0 0 0 2"3/fx min. | 819.2 us min. | 409.6 us min.
1 1 1 1 1 1 0 0 2'%/fx min. | 3.27 ms min. | 1.63 ms min.
1 1 1 1 1 1 1 0 2'7/fx min. | 13.10 ms min.| 6.55 ms min.
1 1 1 1 1 1 1 1 2'8/fx min. | 26.21 ms min.| 13.10 ms min.

Cautions 1. After the above time has elapsed, the bits are setto 1 in order from the MOST8

bit and remain 1.

The oscillation stabilization time counter counts up to the oscillation
stabilization time set by the oscillation stabilization time select register
(OSTS).

In the following cases, set the oscillation stabilization time of the OSTS
register to the value equal to or greater than the count value which is to be
checked by the OSTC register.

o If the X1 clock starts oscillation while the high-speed on-chip oscillator
clock or subsystem clock is being used as the CPU clock.

o If the STOP mode is entered and then released while the high-speed on-chip
oscillator clock is being used as the CPU clock with the X1 clock oscillating.
(Note, therefore, that only the status up to the oscillation stabilization time
set by the OSTS register is set to the OSTC register after the STOP mode is
released.)

The X1 clock oscillation stabilization wait time does not include the time until
clock oscillation starts (“a” below).

STOP mode release

X1 pinvoltage l
waveform
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5.3.5 Oscillation Stabilization Time Select Register (OSTS)
This register is used to select the X1 clock oscillation stabilization wait time.
When the X1 clock is oscillated, the operation automatically waits for the time set using the OSTS register.
When oscillation of the X1 clock starts, confirm with the oscillation stabilization time counter status register (OSTC)
that the desired oscillation stabilization time has elapsed. The oscillation stabilization time can be checked up to the
time set using the OSTC register.
Set the OSTS register by an 8-bit memory manipulation instruction.
Writing to the OSTS register is disabled when the GCSC bit of the IAWCTL register is set to 1.
Reset signal generation sets the OSTS register to 07H.
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Figure 5-7. Format of Oscillation Stabilization Time Select Register (OSTS)

Address: FFFA3H After reset: 07H R/W

Symbol

OSTS

7 2 1 0
0 0STS2 | 0STs1 | OSTSo
OSTS2 OSTSH1 OSTSO0 Oscillation stabilization time selection
fx = 10 MHz fx =20 MHz
0 0 0 28/fx 25.6 us 12.8 s
0 0 1 2%fx 51.2 us 25.6 us
0 1 0 2% 102.4 us 51.2 us
0 1 1 2" ffx 204.8 us 102.4 us
1 0 0 2%3/fx 819.2 us 409.6 us
1 0 1 2'5/fx 3.27ms 1.63 ms
1 1 0 2"7fix 13.10 ms 6.55 ms
1 1 1 2"8/fx 26.21 ms 13.10 ms
Cautions 1. To set the STOP mode when the X1 clock is used as the CPU clock, set the OSTS

register before executing the STOP instruction.

. Change the setting of the OSTS register before setting the MSTOP bit of the clock

operation status control register (CSC) to 0.

. Do not change the value of the OSTS register during the X1 clock oscillation

stabilization time.

. The oscillation stabilization time counter counts up to the oscillation stabilization

time set by the OSTS register.

In the following cases, set the oscillation stabilization time of the OSTS register to
the value equal to or greater than the count value which is to be checked by the
OSTC register after the oscillation starts.

o If the X1 clock starts oscillation while the high-speed on-chip oscillator clock or
subsystem clock is being used as the CPU clock.

o If the STOP mode is entered and then released while the high-speed on-chip
oscillator clock is being used as the CPU clock with the X1 clock oscillating.
(Note, therefore, that only the status up to the oscillation stabilization time set by
the OSTS register is set to the OSTC register after the STOP mode is released.)

. The X1 clock oscillation stabilization wait time does not include the time until clock

oscillation starts (“a” below).

STOP mode release

X1 pinvoltage _____ l
waveform
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5.3.6 Peripheral Enable Registers 0, 1, 2 (PERO, PER1, PER2)

These registers are used to enable or disable supplying the clock to the peripheral hardware. Clock supply to the

hardware that is not used is also stopped so as to decrease the power consumption and noise.

To use the peripheral functions below, which are controlled by these registers, set (1) the bit corresponding to each

function before specifying the initial settings of the peripheral functions.

The PERO, PER1, and PER2 registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Writing to the PERO, PER1, and PER?2 registers is disabled when the GCSC bit of the IAWCTL register is set to 1.

Real-time

clock

A/D converter

Serial interface IICAO

Serial array unit 2 (144-pin and 100-pin products only.)
Serial array unit 1
Serial array unit 0
Timer array unit 2 (144-pin products only.)
Timer array unit 1
Timer array unit 0
D/A converter
Comparator

Timer RD
DTC
Timer RJ
LINO
LIN1

LIN2 (144-pin and 100-pin products only.)

CANO
CAN1
IEBB

Reset signal generation clears these registers to 00H.

Figure 5-8. Format of Peripheral Enable Register 0 (PERO) (1/3)

Address: FOOFOH After reset: 00OH R/W

Symbol
PERO

<7> 6 <5> <4> <3> <2> <1> <0>
RTCEN 0 ADCEN IICAOEN SAU1EN SAUOEN TAU1EN TAUOEN
Note 1
RTCEN Control of supplying input clock N°*®2 for real-time clock (RTC)
Note 1
0 Stops input clock supply.
o SFR used by the real-time clock (RTC) cannot be written.
e The real-time clock (RTC) is in the reset status.
1 Enables input clock supply.
e SFR used by the real-time clock (RTC) can be read and written.
Notes 1. The RTCCL register should be set before setting the RTCEN bit to 1.
2. The input clock that can be controlled by the RTCEN bit is used when the register that is

Caution Be sureto clear bit 6to 0.

used by the real-time clock (RTC) is accessed from the CPU. The RTCEN bit cannot

control supply of the operating clock to the RTC.
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Figure 5-8. Format of Peripheral Enable Register 0 (PERO) (2/3)

Address: FOOFOH  After reset: 00H R/W

Symbol
PERO

<7> 6 <5> <4> <3> <2> <1> <0>
RTCEN 0 ADCEN IICAOEN SAU1EN SAUOEN TAU1EN TAUOEN
ADCEN Control of A/D converter input clock supply
0 Stops input clock supply.
e SFR used by the A/D converter cannot be written.
e The A/D converter is in the reset status.
1 Enables input clock supply.
e SFR used by the A/D converter can be read and written.
IICAOEN Control of serial interface 1ICAO input clock supply
0 Stops input clock supply.
e SFR used by the serial interface IICAQ cannot be written.
e The serial interface IICAO is in the reset status.
1 Enables input clock supply.
e SFR used by the serial interface IICAQ can be read and written.
SAU1EN Control of serial array unit 1 input clock supply
0 Stops input clock supply.
e SFR used by the serial array unit 1 cannot be written.
e The serial array unit 1 is in the reset status.
1 Enables input clock supply.
e SFR used by the serial array unit 1 can be read and written.
SAUOEN Control of serial array unit 0 input clock supply
0 Stops input clock supply.

o SFR used by the serial array unit 0 cannot be written.
e The serial array unit 0 is in the reset status.

Enables input clock supply.
o SFR used by the serial array unit 0 can be read and written.
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Figure 5-8. Format of Peripheral Enable Register 0 (PERO) (3/3)

Address: FOOFOH  After reset: 00H R/W

Symbol <7> 6 <5> <4> <3> <2> <1> <0>
PERO RTCEN 0 ADCEN IICAOEN SAU1EN SAUOEN TAU1EN TAUOEN
TAU1EN Control of timer array unit 1 input clock supply
0 Stops input clock supply.

e SFR used by timer array unit 1 cannot be written.
e Timer array unit 1 is in the reset status.

1 Enables input clock supply.
o SFR used by timer array unit 1 can be read and written.

TAUOEN Control of timer array unit 0 input clock supply

0 Stops input clock supply.
e SFR used by timer array unit 0 cannot be written.
e Timer array unit O is in the reset status.

1 Enables input clock supply.
o SFR used by timer array unit 0 can be read and written.
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Figure 5-9. Format of Peripheral Enable Register 1 (PER1) (1/2)

Address: FO2COH After reset: 00H R/W

Symbol <7> 6 <5> <4> <3> <2> <1> <0>
PER1 DACEN 0 CMPEN TRDOEN DTCEN TAU2EN SAU2EN TRJOEN
Note 1 Note 2 Note 3
DACEN Control of D/A converter input clock supply
0 Stops input clock supply.

e SFR used by the D/A converter cannot be written.
e The D/A converter is in the reset status.

1 Enables input clock supply.
e SFR used by the D/A converter can be read and written.

CMPEN Control of comparator input clock supply

0 Stops input clock supply.
o SFR used by comparator cannot be written.
e Comparator is in the reset status.

1 Enables input clock supply.
e SFR used by comparator can be read and written.

TRDOEN Control of timer RD input clock supply

Notel

0 Stops input clock supply.
e SFR used by timer RD cannot be written.
e Timer RD is in the reset status.

1 Enables input clock supply.
e SFR used by timer RD can be read and written.

Notes 1. When FRQSEL4 = 1 in the user option byte (000C2H/020C2H), set fCLK to flH before
setting bit 4 (TRDOEN) in peripheral enable register 1 (PER1). When changing fCLK to a
clock other than fIH, clear bit 4 (TRDOEN) of peripheral enable register 1 (PER1) before
changing.

2. 144-pin products only.
0 must be set for the other products.
3. 144-pin and 100-pin products only.
0 must be set for the other products.

Caution Be sure to clear Bit 6 to 0.
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Figure 5-9. Format of Peripheral Enable Register 1 (PERL1) (2/2)

Address: FO2COH After reset: 00H R/W

Symbol <7> 6 <5> <4> <3> <2> <1> <0>
PER1 DACEN 0 CMPEN TRDOEN DTCEN TAU2EN SAU2EN TRJOEN
Note 1 Note 2
DTCEN Control of DTC input clock supply
0 Stops input clock supply.

e DTC cannot run.

1 Enables input clock supply.
e DTC can run.

TAU2EN Control of timer array unit 2 input clock supply

Note 1

0 Stops input clock supply.
o SFR used by timer array unit 2 cannot be written.
e Timer array unit 2 is in the reset status.

1 Enables input clock supply.
e SFR used by timer array unit 2 can be read and written.

SAU2EN Control of serial array unit 2 input clock supply

Note 2

0 Stops input clock supply.
e SFR used by the serial array unit 2 cannot be written.
e The serial array unit 2 is in the reset status.

1 Enables input clock supply.
e SFR used by the serial array unit 2 can be read and written.

TRJOEN Control of timer RJO input clock supply

0 Stops input clock supply.
e SFR used by timer RJO cannot be written.
e Timer RJO is in the reset status.

1 Enables input clock supply.
e SFR used by timer RJO can be read and written.

Notes 1. 144-pin products only.
0 must be set for the other products.
2. 144-pin and 100-pin products only.
0 must be set for the other products.
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Figure 5-10. Format of Peripheral Enable Register 2 (PER2)

Address: FO2C1H  Afterreset: 00H R/W

Symbol 7 6 <5> <4> <3> <2> 1 <0>
PER2 0 0 IEBUSEN LIN2EN LINTEN LINOEN 0 CANOEN
Note
IEBUSEN Control of IEBB input clock supply
0 Stops input clock supply.

¢ Disables writing to the SFR used by IEBB.

e |EBB is in the reset state.

1 Enables input clock supply.
e Enables reading from and writing to the SFR used by IEBB.

LIN2EN Control of LIN2 input clock supply

Note

0 Stops input clock supply.
o Disables writing to the SFR used by LIN2.

e LIN2 is in the reset state.

1 Enables input clock supply.
e Enables reading from and writing to the SFR used by LIN2.

LINTEN Control of LIN1 input clock supply

0 Stops input clock supply.
¢ Disables writing to the SFR used by LIN1.

e LIN1 is in the reset state.

1 Enables input clock supply.
e Enables reading from and writing to the SFR used by LIN1.

LINOEN Control of LINO input clock supply

0 Stops input clock supply.
o Disables writing to the SFR used by LINO.

e LINO is in the reset state.

1 Enables input clock supply.
e Enables reading from and writing to the SFR used by LINO.

CANOEN Control of CAN input clock supply/control of CANi wakeup interrupt

0 Stops input clock supply.
o Disables writing to the SFR used by CAN.
e CAN is in the reset state.

Disables CANi wakeup interrupt.

1 Enables input clock supply.
e Enables reading from and writing to the SFR used by CAN.
Enables CANi wakeup interrupt.

Note 144-pin and 100-pin products only.
0 must be set for the other products.
Caution Be sure to clear Bits 1, 6, and 7 to O.
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5.3.7 Operation Speed Mode Control Register (OSMC)
This register is used to reduce power consumption by stopping unnecessary clock functions.

If the RTCLPC bit is set to 1, power consumption can be reduced, because clock supply to the peripheral functions is

stopped in STOP mode or HALT mode while subsystem/low-speed on-chip oscillator select clock is selected as CPU

clock.

Set the OSMC register by an 8-bit memory manipulation instruction.
Writing to the OSMC register is disabled when the GCSC bit of the IAWCTL register is set to 1.
Reset signal generation clears this register to 00H.

Figure 5-11. Format of Operation Speed Mode Control Register (OSMC)

Address: FOOF3H After reset: 00H R/W

Symbol 7

6 5 4 3 2 1 0

OosMC RTCLPC 0 0 WUTMMCKO 0 0 0 0

Note

RTCLPC Setting in STOP mode or HALT mode while subsystem/low-speed on-chip oscillator select
clock is selected as CPU clock

0 Enables supply of subsystem/low-speed on-chip oscillator select clock to peripheral
functions
(See Table 24-1, Table 24-2 and Table 24-3 for peripheral functions whose operations are
enabled.)

1 Stops supply of subsystem/low-speed on-chip oscillator select clock to peripheral functions

WUTMMCKO Low-speed on-chip oscillator operation control
Note
0 Low-speed on-chip oscillator stopped
1 Low-speed on-chip oscillator operating

Note

Caution The STOP mode current or HALT mode cur